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Abstract
Purpose  Head and neck cancer (HNC) treatment often leads to physical and psychosocial impairments. Rehabilitation can 
overcome these limitations and improve quality of life. The aim of this study is to obtain an overview of rehabilitation care 
for HNC, and to investigate factors influencing rehabilitation provision, in Dutch HNC centers, and to some extent compare 
it to other countries.
Methods  An online survey, covering five themes: organizational structure; rehabilitation interventions; financing; barriers 
and facilitators; satisfaction and future improvements, among HNC healthcare- and financial professionals of Dutch HNC 
centers.
Results  Most centers (86%) applied some type of rehabilitation care, with variations in organizational structure. A speech 
language therapist, physiotherapist and dietitian were available in all centers, but other rehabilitation healthcare profession-
als in less than 60%. Facilitators for providing rehabilitation services included availability of a contact person, and positive 
attitude, motivation, and expertise of healthcare professionals. Barriers were lack of reimbursement, and patient related 
barriers including comorbidity, travel (time), low health literacy, limited financial capacity, and poor motivation.
Conclusion  Although all HNC centers included offer rehabilitation services, there is substantial practice variation, both 
nationally and internationally. Factors influencing rehabilitation are related to the motivation and expertise of the treatment 
team, but also to reimbursement aspects and patient related factors. More research is needed to investigate the extent to which 
practice variation impacts individual patient outcomes and how to integrate HNC rehabilitation into routine clinical pathways.
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Introduction

In the Netherlands, approximately 3100 patients are 
diagnosed with head and neck cancer (HNC) annually 
[1]. HNC treatment can result in diverse and high mor-
bidity, such as eating and swallowing problems, altered 
speech, xerostomia, shoulder disability, fatigue, severe 
deconditioning and/or psychosocial problems. Although 
high quality evidence is still scarce on what constitutes 
an optimal rehabilitation program for people with HNC 
in terms of modalities, organization and timing, several 
studies have reported positive outcomes of rehabilitation 
programs. This includes improved function, better coping 
with potential handicaps and optimized functional out-
comes and quality of life [2–6].

HNC treatment is often complex and requires a multi-
disciplinary approach. Therefore, in the Netherlands, HNC 
care is centralized in eight academic/cancer centers and six 
satellite centers recognized by the Dutch Head and Neck 
Society (DHNS). The DHNS strives to improve quality 
and harmonize care of HNC across all centers, based on 
the best available evidence. While medical treatment in 
these centers is uniform to a high degree due to national 
guidelines, allied health care and rehabilitation treatment 
is not, leaving room for practice variation.

Practice variation can have impact on the quality of 
care, resulting in variation in functional outcomes [7]. In 
the past decade, there have been various initiatives to har-
monize and improve rehabilitation care in HNC patients, 
focusing on needs assessment, rehabilitation interventions, 
functional outcome assessment, and quality of life [3, 6, 
8–11]. The DHNS guideline further recommends provid-
ing guidance in smoking and alcohol cessation; screening 
for and provide psychosocial guidance during the cancer 
care continuum and referral to a psychologist or psychia-
trist if necessary. However, the guideline does not give 
any recommendations with regard to triage, which evi-
dence-based interventions to use, or how to evaluate reha-
bilitation outcomes [12]. Though, there is a Dutch general 
cancer rehabilitation guideline available, which provides 
recommendations for screening, triage and interventions 
for people with cancer, regardless of tumor type [13].

To date, it remains unclear to what extent these guidelines 
are applied in routine practice in the Netherlands. Moreo-
ver, within the Dutch healthcare system, there is variation in 
coverage of rehabilitation cancer care, due to differences in 
the extent to which patients themselves are insured and due 
to substantive choices in financing care pathways [14]. It is, 
therefore, also of interest to investigate factors associated 
with provision and financing of rehabilitation care.

Obtaining insight into the current organization and 
content of rehabilitation care provided in HNC centers 

is important to map practice variation, to identify barri-
ers and facilitators for provision of rehabilitation services, 
and to define future aspirations for HNC rehabilitation 
development and implementation. Currently, an overview 
including these aspects is lacking. Therefore, the main 
purpose of this survey study is to give an overview of the 
organizational structure and content of rehabilitation care, 
and financial matters, in the context of HNC rehabilita-
tion as offered in the Dutch HNC centers. In addition, we 
explore factors influencing HNC rehabilitation provision 
and identify opportunities for optimization of HNC reha-
bilitation care.

Methods

Study design and participating centers

In collaboration with the DHNS we disseminated a survey, 
by sending a link, which referred to an online platform. All 
14 Dutch HNC centers were approached through the DHNS. 
Professionals involved in the clinical or financial processes 
of HNC rehabilitation completed the online survey in 2018.

Ethical considerations

The study was submitted to the hospital institutional review 
board, no ethical approval was needed, and no patients were 
included.

Framework of the survey

In this cross-sectional survey study, the term cancer rehabili-
tation was used as defined by the (Dutch) National Health 
Care Institute (ZIN): ‘care that focuses on functional, phys-
ical, psychological and social problems related to cancer, 
including supportive and rehabilitation care’ [15]. Accord-
ingly, ‘rehabilitation’ is used as an umbrella term for all 
mono-, multi-, and interdisciplinary care with that focus.

We constructed a self-administrated survey, consisting 
of 121 multiple choice and open questions. The first ques-
tions (n = 5) queried information on characteristics of survey 
respondents. Respondents were referred to discipline spe-
cific sections of the questionnaire based on their profession.

The survey was developed in collaboration with a panel 
of experts consisting of medical specialists and healthcare 
professionals involved in rehabilitation including the Dutch 
working group of head and neck cancer allied healthcare 
professionals (Paramedische Werkgroep Hoofd-halstu-
moren—PWHHT) (Sects. 1, 2, 4, and 5), managers/employ-
ees of the Financial Department and business specialists of 
a healthcare insurer (Sect. 3 and 4).
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The Chairman of each DHNS per center indicated which 
of the allied health professionals were involved in rehabili-
tation care in the institute and forwarded the survey link to 
these disciplines. One representative of each available allied 
health care provider filled in the discipline specific part of 
the survey. The online platform required completion of all 
items, which resulted in no missing values. Items were either 
multiple choice, scored on a four-point scale (always/often/
sometimes/never) or on a dichotomous scale (yes/no), open 
questions were added for clarification. If sections were com-
pleted in duplicate for a center (i.e., because the survey link 
was sent to and responded by multiple representatives) and 
showed discrepancies, these were resolved by email contact 
with both responders. An English translation of the survey 
is available in Appendix A.

Section 1: organizational structure

The first part of Sect. 1 of the survey was set up to obtain 
information on rehabilitation provision, protocols or guide-
lines used, timing of rehabilitation and tumor or treatment 
related factors (six items). The second and third part of 
Sect. 1 were designed to assess to what extent the Dutch 
cancer rehabilitation guidelines [16] were applied in the 
context of HNC care. This section included questions on 
the rehabilitation processes, screening, intake and referral 
(twelve items), as well as evaluation (ten items). The ques-
tions in this section were completed by a medical specialist 
or oncology nurse specialist as a representative of the HNC 
multidisciplinary team of each center.

Section 2: content of rehabilitation care

Section 2 included content of rehabilitation services and was 
completed by the representative of each allied health care 
profession present in the center. We assessed the availability 
of allied health care professionals in each center, as well as 
any applied rehabilitation modules. For all allied health care 
professions, we collected information on which interventions 
and clinimetric tools for HNC rehabilitation were available 
and used. The inventory included the involvement of the 
following allied health care professionals: a physiotherapist, 
speech-language therapist, dietitian, occupational therapist, 
medical social worker, psychologist, psychiatrist/psychiatric 
nurse (specialist) and an art therapist. These disciplines were 
chosen predicated upon DHNS guideline recommendations, 
and a hospital based multidisciplinary head and neck reha-
bilitation program [3].

Section 3: financial matters

In Sect. 3, reimbursement was addressed, using multiple-
choice questions. For each hospital, we inventoried whether 

reimbursement was available and sufficient or if there were 
any financial restrictions to provide rehabilitation. This part 
was completed by financial controllers or managers.

Section 4: factors influencing rehabilitation provision

Barriers to and facilitators of rehabilitation provision in 
Sect. 4 were categorized into clinician related, economic, 
patient-related and organizational categories [17]. Each cat-
egory was covered by multiple items (43 items) reflecting 
different aspects. Respondents were asked to identify each 
aspect in the past six months as being either a ‘barrier’ or 
‘facilitator’. Other options were ‘I don’t know’ or ‘does not 
occur regularly in my situation’. This section was completed 
by all clinicians. Additionally, medical specialists responded 
to two items within the economic domain regarding cover-
age and cost evaluation, and financial controllers or manag-
ers responded to the economic category concerning budget 
negotiation with health insurers (three items). An overview 
of all 43 items is provided in Appendix B.

Section 5: satisfaction with rehabilitation and suggestions 
for improvement

We added two items on satisfaction, and an open questions 
to provide suggestions for future improvements (Sect. 5). 
Details on the design and background of the survey are visu-
alized in Fig. 1.

Data analysis

Descriptive statistics were generated to summarize respond-
ent characteristics and the responses for all sections. Barri-
ers and facilitators were quantitatively ranked by most com-
monly endorsed items and visualized in radar plots. The 
open questions from Sect. 5 were discussed in the research 
team and categorized based on consensus. Analysis and 
plots were conducted in IBM SPSS Statistics 22 and Excel 
(Microsoft Corporation. (2018). Microsoft Excel).

Results

Characteristics of survey respondents

All HNC centers—eight main HNC academic cancer centers 
and six affiliated non-academic centers – were approached 
and responded in full. We had 113 respondents, most were 
female (73%, 82/113), and their mean work experience was 
12.0 (1–40) years.

Section 1 was completed by head and neck surgeons 
mostly (48%, 13/27 respondents). Seventy healthcare pro-
fessionals completed Sect. 2, of which 23% were speech 
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language therapists (16/70), 21% dietitians (15/70), 19% 
physiotherapists (13/70), 13% medical social workers (9/70), 
10% psychologists (7/70) and 14% others (10/70). Section 3 
was completed by DBC (diagnose behandel combinatie 
– Dutch diagnosis-related group (DRG)) consultants (44%, 
7/16 respondents); employees of the financial department 
(31%, 5/16); and managers (25%, 4/16). An overview of all 
respondents’ characteristics is provided in Table 1.

Survey results

Section 1: Organizational structure

Rehabilitation (mono-, multi, or interdisciplinary) care was 
provided on a routine basis in all centers, either according 
to a protocol (64%, 9/14 centers), indicated by needs assess-
ment (21%, 3/14) or both (14%, 2/14). Rehabilitation was 

initiated in all treatment phases: before treatment (93%, 
13/14), during treatment (57%, 8/14) and/or after treat-
ment (57%, 8/14). The extent of rehabilitation provision 
was dependent on tumor type (most often advanced stage 
laryngeal, oropharyngeal and nasopharyngeal cancer) in four 
centers (29%, 4/14), and on treatment modality (radiotherapy 
or surgery and chemo radiation) in two centers (14%, 2/14). 
All centers (except one) systematically screened for physical 
and/or psychosocial needs. Most centers (86%, 12/14) used 
the distress thermometer [18] combined with a consultation 
for this purpose, and 4 centers used Quality of Life question-
naires in addition. In all centers, screening for distress and/
or referral was carried out by a nurse (practitioner) or case 
manager, in eight centers additionally by a medical specialist 
and in six centers by an allied health professional. Various 
national and/or local guidelines and protocols were used for 
rehabilitation needs assessment and referral, of which the 

Fig. 1   Structure and content of the survey. Survey respondents: The 
representative of the team was a chairman of the DHNS (head and 
neck surgeon, radiotherapist), nurse specialist or PM&R physician. If 
available, a representative of the rehabilitation team answered items 
related to the discipline. The representative of the Financial Depart-

ment comprised of an manager or employee of the department. 
aBased on recommendations guideline cancer rehabilitation. bBarri-
ers and facilitators were based on domains of Institute of Medicine 
(IOM). PM&R, physical medicine and rehabilitation; QoL, quality of 
life; DHNS, Dutch Head and Neck Society
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national guideline on detecting the need for psychosocial 
care (57%, 8/14) and department’s local protocols (43%, 
6/14) were most applied (Appendix C).

Section 2: Rehabilitation interventions

A detailed overview of clinimetrics used and interven-
tions available per discipline for each center is provided in 
Appendix D. A speech-language therapist was available in 
all centers. Most centers also provided HNC rehabilitation 
care by a dietitian (93%, 13/14), and physiotherapist (86%, 
12/14). A medical social worker and a psychologist were 
involved in HNC rehabilitation in eight and seven centers, 
respectively. Other professionals were involved in rehabilita-
tion less frequently: a psychiatrist or psychiatric nurse (spe-
cialist) was involved in five centers (36%), an occupational 
therapist in three (21%), and an art therapist in two centers 

(14%). Most centers (79%, 11/14) reported to refer patients 
either within the hospital or to external health care profes-
sionals when these were not available for delivering HNC 
rehabilitation services. Health care providers not routinely 
involved in HNC rehabilitation care included physiotherapy 
(2 centers), nutritional care (1 center), occupational therapy 
(4 centers), psychology (6 centers), and psychiatry/psy-
chiatric nursing (7 centers). Interventions and clinimetrics 
applied by represented allied health professionals varied 
extensively. For example, swallowing rehabilitation by a 
speech language therapist was provided as standard care in 
71% (10/14), while in 29% (4/10), patients were referred 
only after an indication by needs assessment. A swallowing 
video or FEES was performed as standard measurement for 
swallowing rehabilitation in only two centers (14%) and in 
the remaining 12 centers (86%) if indicated after consulta-
tion by the speech language therapist.

Table 1   Characteristics of survey respondents of 14 Dutch head and neck cancer centers

DBC, diagnose behandel combinatie;
PM&R physician, physical medicine and rehabilitation physician
* A DBC is a Dutch diagnosis-related group (DRG)

Respondents to Sect. 1: 
Organizational structure
(%)

Respondents to Sect. 2: 
Rehabilitation modules
(%)

Respondents to Sect. 3: 
Financial matters
(%)

Total respondents
(%)

Number of respondents (n) 27 70 16 113
Mean age, y (range) 50.4 (31–64) 45.1 (24–64) 40.3 (25–63) 45.7 (24–64)
Sex
 Male 13 (48.1) 12 (17.1) 5 (31.3) 30 (26.5)
 Female 14 (51.9) 58 (82.9) 11 (68.8) 83 (73.5)

Function
 Head and neck surgeon 13 (48.1) 13 (11.5)
 Nurse specialist 12 (44.4) 12 (10.6)
 Radiotherapist 1 (3.7) 1 (0.9)
 PM and R physician 1 (3.7) 1 (0.9)

Art therapist 2 (2.9) 2 (1.8)
 Dietitian 15 (21.4) 15 (13.3)
 Medical social worker 9 (12.9) 9 (8.0)
 Occupational therapist 3 (4.3) 3 (2.7)
 Psychiatrist 1 (1.4) 1 (0.9)
 Psychiatric nurse (specialist) 4 (5.7) 4 (3.5)
 Psychologist 7 (10.0) 7 (6.2)
 Physiotherapist 12 (17.1) 13 (11.5)
 Speech-language therapist 16 (22.9) 16 (14.2)

DBC* consultant 7 (43.8) 7 (6.2)
 Employee financial Department 5 (31.3) 5 (4.4)
 Manager financial department 4 (25) 4 (3.5)

Institute
 Academic/cancer center 13 (48.1) 46 (65.7) 10 (62.5) 69 (61.1)
 Non-academic center 14 (51.9) 24 (34.3) 6 (37.5) 44 (38.9)

Mean work experience, y (range) 14.3 (2–32) 12.4 (1–40) 6.3 (1–20) 12.0 (1–40)
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Section 3: Financial matters

Only one center covered most rehabilitation costs with a 
rehabilitation-specific Dutch diagnosis-related group (DRG). 
In three centers, costs were sufficiently covered by other var-
ious sources. In five other centers this was not the case, and 
in six centers this was unknown. For three non-university 
centers, the lack of reimbursement was the reason for refer-
ring patients with rehabilitation needs to primary care. In 
two centers, reimbursement of rehabilitation care was insuf-
ficient because of the unavailability of a DRG and use of 
maximum tariffs. In one center, dental care and provision of 
rehabilitation during the follow-up period in the outpatient 
clinic by healthcare professionals (e.g., speech language 
therapist, physiotherapist) were not refunded.

Section 4: Barriers and facilitators

All invited healthcare professionals in 14 HNC centers, 97 
respondents in total, completed Sect. 4 on barriers and facili-
tators. In addition, 15 respondents of the Financial Depart-
ment of all 14 HNC centers completed the second part of 
the economic items.

The 97 health care professionals scored all items more 
often as being a facilitator (average number of respondents 
per item n = 42 of 97, 44%) rather than a barrier (n = 18 of 
97, 19%). Items were most frequently reported as facilitators 
within the clinician-related category, while most perceived 
barriers were patient-related (Table 2).

Clinician-related factors scored by the respondents as 
facilitators included a positive attitude towards HNC reha-
bilitation and the available expertise/knowledge of health-
care professionals in the HNC team. Endorsed organiza-
tional facilitators included informing patients about HNC 
rehabilitation possibilities and the presence of a contact 
person. Patient-related factors that were scored as barriers 
were related to patients’ medical history (e.g., psychiat-
ric disease), travel (-time), low health literacy and poor 

motivation. Lack of reimbursement for rehabilitation was 
also reported as a barrier. Figure 2 shows how health care 
professionals interpreted items as barriers or facilitators 
for the categories clinician-related, patient-related and 
organizational.

Financial support from the hospital was mentioned as a 
facilitating factor in one hospital. In contrast, three other 
centers reported barriers on negotiated tariffs, hospital’s 
financial support/grants and contractual agreements.

Section 5: Health professionals’ satisfaction 
and suggestions for future improvements

Eighty-nine percent of all health care professionals (n 
= 97) agreed that a multi-/interdisciplinary rehabilitation 
program, might be of added value compared to less inte-
grated rehabilitation services. Nevertheless, most health 
care professionals (70%) were (very) satisfied with their 
current rehabilitation provision. Six respondents (5%) 
were (very) dissatisfied and 25% reported neutral opinion.

Suggestions for improvements were related to: (1) 
improving (availability of) multi-/interdisciplinary reha-
bilitation (n = 23), i.e., including multidisciplinary team 
meetings; improving alignment and coordination; (2) 
patient screening (n = 18), i.e., a systematic needs assess-
ment including use of Patient Reported Outcome Meas-
urements (PROMs) in combination with consultation by a 
specialized HNC nurse or nurse specialist as a case man-
ager; (3) standard and/ or early consultation by health-
care professionals (n = 9), i.e., with a speech language 
therapist, physiotherapist, psychiatrist and/or psychosocial 
care provider; (4) consultation of healthcare professionals 
during the follow-up period and cancer care continuum (n 
= 6); (5) reimbursement of rehabilitation (n = 8), e.g., by 
means of improving the DRG structure and coverage of 
supportive care in primary health care—as well as funding 
of care for relatives.

Table 2   Top 7 barriers and facilitators of providing head and neck cancer rehabilitation care completed by 97 survey respondents in 14 Dutch 
centers

No Category Barrier (no. of respondents) No. Category Facilitator (no. of respondents)

1 Patient-related Psychiatric history and/or comorbidity (59) 1 Clinician-related Attitude of HP towards rehabilitation (76)
2 Patient-related Travel time to/from the hospital (53) 2 Clinician-related Motivation of HP to provide rehabilitation (76)
3 Patient-related Transport to/from the hospital (52) 3 Clinician-related Expertise/knowledge of specialists and HP (73)
4 Patient-related Health literacy of patients (45) 4 Organizational Availability of a contact person for patients (69)
5 Patient-related Financial capacity of patients (43) 5 Clinician related Attitude of specialists towards rehabilitation (67)
6 Economic Reimbursement structure for rehabilitation (36) 6 Clinician related Knowledge of HP (in general) on rehabilitation 

(67)
7 Patient-related Motivation and therapy compliance of patients 

(35)
7 Patient-related Availability patient information on rehabilitation 

(67)
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Fig. 2   Barriers and facilitators 
plotted per category Clinician-
related, Patient-related, and 
Organizational and plotted per 
item. Each plot displays (axis 
%) the barriers or facilitators 
reported by the respondents
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Discussion

This survey study, with a response of 113 medical, allied 
health, and financial professionals from all Dutch HNC 
centers, provides a comprehensive overview of organiza-
tion, content and financing of HNC rehabilitation in the 
Netherlands. All Dutch HNC centers reported to provide 
some form of HNC rehabilitation care, though results indi-
cate considerable variation.

Several protocols were applied, varying from hospi-
tal-based protocols to the general national guideline for 
cancer rehabilitation [13]. The latter guideline suggests 
that multidisciplinary rehabilitation should be offered to 
patients who experience interrelated health problems in 
multiple domains (i.e., physical and psychosocial), which 
is often the case after HNC treatment. The efficacy of mul-
tidisciplinary HNC rehabilitation care has not yet been 
established; however, there is sufficient evidence that HNC 
rehabilitation interventions can have a positive effect on 
functional outcomes, coping and quality of life [4, 10, 11, 
19].

Guidelines and literature recommend a speech lan-
guage therapist (SLT) to be standard part of HNC care, 
which is indeed the case in all Dutch HNC centers[16, 
20]. However, interventions and clinimetrics used by SLTs 
vary substantially across centers. For example, although 
the effectiveness of (preventive) swallowing rehabilita-
tion in HNC patients has been demonstrated [21–23], this 
survey showed that swallowing rehabilitation is not yet 
standard care in all HNC centers, despite the availability 
of SLTs. Our results showed even larger differences in 
deployment of other allied health care professionals and 
the clinimetrics and rehabilitation interventions they use. 
Underutilization of rehabilitation services by SLT’s, physi-
cal therapists (PT) and occupational therapists (OT), were 
also found in a study performed in the United States [24]. 
Consequently, there is a risk that the observed variation in 
availability and use of (evidence-based) interventions lead 
to insufficient rehabilitation care, and thereby to poorer 
outcomes, for some patients [24].

Except for one center, all centers routinely screened for 
physical or psychosocial problems, although timing of needs 
assessment, screening tool or PROMs used, and additional 
follow-up consultations varied. The importance of screening 
for psychosocial problems is generally accepted because of 
the high prevalence of e.g. depression and anxiety [25], and 
problems in the social domain like financial toxicity [26, 27] 
and problems with return to work [28] in people with HNC. 
However, at the same time, high level evidence on how to 
solve these problems is still scarce [29, 30].

The respondents endorsed that organization of HNC 
rehabilitation care should ideally be carried out in a 

multidisciplinary team setting, as recommended in a 
recent publication by the European Head and Neck Society 
(EHNS) and previously by the American Head and Neck 
Society (AHNS) [10, 31]. An integrated multidisciplinary 
team should address specific HNC rehabilitation needs, 
and emphasize the need for psychosocial support [20]. 
However, this survey shows psychosocial rehabilitation 
care was underrepresented in Dutch HNC centers. Fur-
thermore, if health problems are interrelated and/or severe, 
which often occurs in HNC patients, multidisciplinary or 
integrated rehabilitation coordinated by physiatrist is also 
recommended by the Dutch national guideline on cancer 
rehabilitation [13]. At the same time, such a setting was 
available in only two centers in this study. Although there 
is no conclusive evidence of the value of an integrated 
approach, given the complexity of HNC and the require-
ment of qualified HNC rehabilitation care professionals, 
it is questionable whether optimal HNC rehabilitation can 
be provided in primary health care. More likely, it should 
be centralized like oncological treatment of head and neck 
cancer to ensure that the involved health care professionals 
can build and maintain sufficient clinical expertise [20, 
31–33].

Substantial variation was also present for financial cov-
erage of HNC rehabilitation services. Only one center had 
funding through a rehabilitation-specific DRG; others used 
various, usually less secure, funding sources. This national 
variation in reimbursement might limit accessibility to reha-
bilitation care, and consequently to inequity [17].

Both the AHNS and EHNS recommend an integrated 
clinical care team to manage the ongoing care needs of HNC 
survivors and to develop a personalized rehabilitation or sur-
vivorship plan, considering functional as well as psychoso-
cial consequences [20, 31]. To realize this ideal approach, 
several challenges need to be overcome. The factors that 
were reported in this survey study might help pinpoint which 
facilitators could be leveraged and which barriers need to be 
addressed to optimize organization of rehabilitation HNC 
services.

We observed that in general, the positive attitude and 
expertise of healthcare professionals was perceived as facili-
tating. Most perceived barriers reported in our study were 
patient-related. On the one hand, this is not surprising, as 
HNC patients are often vulnerable, have many comorbidities 
and limited social support, low financial resources and poor 
health literacy [27]. On the other hand, from the perspec-
tive of patient-centered care and health-equity, such factors 
should be explicitly addressed in the design of rehabilitation 
services, rather than being considered unamenable barri-
ers. While on a macro-level, standardization across centers 
is desirable, on the micro-level, a personalized assessment 
of rehabilitation needs and subsequent supportive interven-
tions that address not only health care needs but also specific 
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barriers to pursue and achieve an improved health condi-
tion are necessary [5, 10, 19, 34]. A recent scoping review 
identified comparable barriers and facilitators that influence 
access, referral and rehabilitation participation for patients 
with head and neck or lung cancer. Access was influenced 
by variation in needs. HCPs positive attitude, knowledge 
and availability of HCPs enhanced patients access. Lack of 
knowledge and lack of integrated teams were found as barri-
ers to rehabilitation access. Patient-centered care, and reha-
bilitation care embedded within the cancer care pathway, 
guideline implementation, and reimbursement were identi-
fied as facilitating rehabilitation access. Referral to rehabili-
tation was negatively influenced due to unclear eligibility 
criteria, and inconsistent referral pathways. Main barriers for 
participation in rehabilitation services were timing, burden 
of impairment, and socioeconomic status [33]. The func-
tional impairments, acute toxicity, and late effects resulting 
from HNC treatment, in a vulnerable and heterogenetic pop-
ulation, make regular needs and health-related quality of life 
assessment, with timely referral throughout the cancer care 
continuum, indispensable. To support early identification of 
risks and timely management of functional, physical, emo-
tional and socioeconomic factors, PROMS are recommended 
to be incorporated in care pathways [17, 35–37]. However, 
PROMS would not help those with low literacy and are 
therefore not sufficient to achieve equitable access to care. 
A case manager can have a pivotal role in managing unmet 
needs and personal barriers, support self-management, and 
stimulate healthy behavior [5, 20, 38]. In addition, the qual-
ity of information provision and monitoring of rehabilitation 
needs could be enhanced by using multimedia resources, and 
e-health platforms, carefully designed to also reach those 
with poor (health) literacy [39]. To address pre-existing risk-
factors resulting from comorbid conditions, prehabilitation 
may be a way to optimize management of both cancer and 
functional outcomes, although evidence for this approach is 
still limited, especially for HNC care [40].

Economic barriers were reported as the second most 
important factor, and reimbursement of HNC rehabilitation 
is mostly not fully available. Referral to care givers close 
to the house address reduces travel costs, but such care is 
often insufficiently covered by insurance and might increase 
financial toxicity [26, 41, 42].

The main strengths of the present study were the full 
response from stakeholders of all Dutch HNC centers, and 
the absence of missing data. First the results presented in 
this paper only reflect the current situation at the time of 
the survey, in 2018. During a meeting of the DHNS reha-
bilitation-working group, the results were checked and 
we concluded that it is unlikely that major changes have 
occurred. By its nature, a survey study also has limitations. 
The answers are prone to subjectivity and answers are lim-
ited to the answering options provided. The inventory was 

set up from a general interdisciplinary cancer rehabilitation 
perspective, and the health-care professionals queried were 
chosen accordingly. Consequently, we did not include dental 
care (e.g., maxillofacial prosthodontist) and other profes-
sionals (e.g., lymphedema therapists) in our survey sample, 
even though these professionals could also provide rehabili-
tation care in the context of HNC [16, 43]. Additionally, this 
survey was conducted only from the health care provider 
perspective. Future qualitative research such as individual 
semi-structured interviews or focus group discussions with 
HNC patients, their caregivers and professionals could be 
useful to obtain more in-depth information.

Conclusion

All 14 Dutch Head and Neck Centers provide some form of 
rehabilitation (e.g. mono, multi- or interdisciplinary), and 
most apply a protocol to identify, triage and refer patients to 
rehabilitation interventions. Nevertheless, there is substan-
tial practice variation in HNC rehabilitation in the Nether-
lands, with respect to needs assessment, protocol use, refer-
ral to and availability and timing of rehabilitation care, as 
well as financing such care. Recent guidelines by the AHNS 
and EHNS warrant further efforts to improve equitable 
access to rehabilitation services for people with HNC in the 
Netherlands and abroad.
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