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Chapter 1

General Introduction
This thesis is about transparency and uniformity of referral and indication for occupational therapy
(OT), physical therapy (PT) and speech-language therapy (ST) for patients with neuromuscular
disorders (NMDs) A complex decision making process as referral and indication may be judged by
evaluation of its outcome, referral or not and indication or not Disagreement on these decisions lead
to variation in patient management between health professionals To resolve this type of disagree
ment, one needs to understand how such decisions are made, before uniformity and appropriateness
of decision making may even be pursued In this respect uniformity relates to the concept of reliabil
ity, meaning are decisions made in a comparable way While appropriateness relates to the concept
of validity, are decisions correct
However, a first step towards understanding the decision making process is to provide transparency
The Collins Cobuild dictionary defines the transparency of a process as its quality of being easily
understood or recognized In this thesis transparency relates to the practice of overt decision making
on referral and indication
The variation of Ο I, Ρ I and S Γ consumption by patients with NMDs was explored in a comparative
cohort study , " Some patients receive long-lasting Ρ 1 and others did not, while their clinical condi
tion does not differ substantially Most patients do not receive any O T or ST Only a small minority
of patients is in a rehabilitation program Reasons for referral and indication are not transparent and
this raises the issue if patients with neuromuscular disorders receive appropriate O l , PI and S 1 at
the right time

Variability of healthcare management and quality of care
Variability of patient management in patients with the same disease is an indicator of reduced qual
ity of care '' '" Reduced quality of care may be reported as patient management that is not provided
according to evidence based guidelines In those cases known effective treatment may be withheld
from patients, while less effective treatment is offered

In PT variation of patient management in

patients with low back pain is described in relation to guideline adherence

| S 0

Although exact

numbers cannot be given, it is likely that guideline adherence of occupational therapists and speech
language therapists in general is similar to the adherence of medical doctors and physical therapists
In health conditions where there are no clear evidence based guidelines available, like in NMDs, it
will be even more difficult to define and provide best evidence healthcare In conclusion daily prac
tice of decision making for patient management is not always transparent and certainly not uniform
among health professionals

Variation in referral patterns
Most research on referral patterns is done on the primary to secondary care referrals of general prac
titioners (GPs) to hospital based medical specialists O'Donnell '^ reviewed literature on variation
in GP referral rates for specialist care She argued in her review that not one known variable or a
II

group of variables appears to be a strong predictor of variation in referral rate She also argued that
higher referral rates of a GP do not necessarily mean that this GP may be referring unnecessary
However, defining which referrals are appropriate and which are not is difficult in the absence of
a gold standard Until appropriateness of referral can be established by improved clinical outcome
measures for patients, consensus building on appropriateness of referral may be considered best prac
tice O'Donnell also addressed the question if and how referral behavior of GPs may be modified As
a remedy she highlighted the improvement of communication between GPs and medical specialists
With respect to referral patterns of physicians to OT, Ρ Γ and ST, there are some reports on referral
of physicians to physical therapists Kerssens and Groencwegen

(B,

investigated variation of refer

ral patterns of Dutch GPs to physical therapists They found that lack of knowledge of the GPs on
Ρ I was one of the factors that contributed to variability of referral They suggested the introduc
tion of a PT consultation in cases when the GP has doubts on referral of patients to PT Through
communication on indications for ΡΓ, GPs and physical therapists may reach a better knowledge
and understanding of each other Kerssens and Groencwegen hypothesized that such a consultation
may prevent under- and over utilization of PT Hendriks et al (',l further examined this hypothesis
and studied the changes in referral patterns of GPs due to the introduction of PT consultation prior
to referral They showed that in primary care referral patterns of GPs changed when a consultation
prior to referral was introduced Some patients that used to be referred were no longer referred
while others that were usually not referred were referred Archer et al ( l " , investigated diiferences of
opinion berwecn orthopedic surgeons and physical therapists on need for PT treatment in patients
with lower extremity injuries They found that orthopedic surgeons and physical therapists judged
need for PT with a different frame of reference, resulting in different judgments They advised more
communication between surgeons and physical therapists as the key towards a mutual understanding
of indications for PT
In conclusion, literature on variation of referral shows that decisions on referral are multi-factorial
and determinants of variation in referral rates of GPs are not easily interpreted Some research has
been done on referral to P I , but no studies on referral to O T or ST were identified As long as
appropriateness of referrals is not confirmed in studies showing effects of referral on clinical patient
outcomes communication on appropriateness of referral is advised

Appropriate referral and indication for OT, PT and ST in NMDs
We set out to develop tools to provide more transparency and uniformity in referral and indication
in patients with NMDs
In this thesis referral refers to decisions made by physicians whether or not a consultation by an
occupational therapist, physical therapist or speech-language therapist may be necessary Whereas
indication refers to the decision making of therapists whether or not a patient may need treatment
(see Box 1)
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Box 1: Referral and Indication
Referral: 'the practice of sending a patient to another program or practitioner for services or advice ' (Pubmed
Medical Sub Headings (MESH) definition, introduced 1968).
Indication: 'a reason to prescribe a medication or perform a treatment' (Mosbys Medical Dictionary, 8th edition.
© 2009, Elsevier).

The starting point
When this research project started, referral of patients with NMDs to OT, PT and ST was variable.
Reasons for referral were unclear. We experienced that individual neurologists differed in referral
patterns. Some doctors referred more than others. Physical therapists were regularly requested by
neurologists to evaluate muscle power of patients for follow up purposes and speech-language thera
pists were asked likewise to evaluate problems in swallowing. Occupational therapists were hardly
ever consulted. This practice reflected the apparent diagnosis-oriented perspective of most of the
neurologists. This perspective is also reflected in the organization of neuromuscular patient care in
the Netherlands. There are neuromuscular diagnostic centers and centers for rehabilitation advice
each of them specializing in either diagnosing diseases or in rehabilitation " " .
For patients with N M D s symptomatic treatment was the mainstay. Hence, most patients were
sent home with a medical diagnosis, information and a follow up appointment to monitor disease
progression. Patients were sometimes referred to PT in primary care facilities for treatment of signs
and symptoms of the disorders. Other patients, that were more severely affected, were referred to
rehabilitation centers. The exchange of information and discussion on new insights between the
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Figure 1: Outline of parallel usual care diagnostic and treatment circuits for patients with
neuromuscular disorders
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'diagnostic branches' in the academic centers and the 'treatment branches' in the treatment circuit of
rehabilitation centers and primary care facilities was hampered by this separation of diagnostics and
rehabilitation treatment (sec figure 1) However, the initiation of this thesis evolved from an urge for
improvement among the professionals involved in the Neuromuscular Center Nijmegen (NCN) to
provide better care They wanted to find out how to improve quality of care for patients with NMDs
and bridge the gap between diagnostic and treatment branches

Referral
A basic concept in medicine is the central role of medical diagnosis and the identification of the
patho-physiological process

,l2)

Once a health condition is diagnosed, subsequent treatment is

provided This reflects the 'diagnosis or disease-oriented' perspective in medicine This perspective has
evolved from the time when acute, potentially fatal, diseases were the main challenge for healthcare
However, when this 'diagnosc-onented' perspective is the only perspective that is used in the manage
ment of patients with chronic diseases, it may lead to inappropriate management decisions People
with chronic disabling disorders require life-time disease management Treatment decisions on the
management of the gradually developing activity limitations and participation restrictions are only
partially guided by the underlying diagnosis " "

Ihe 'disability paradox' " 4 I shows that, in elderly

people, impairments do not strongly change the perceived quality of life, if people are able to develop
successful strategies for coping This paradox supports the potential success of an impact-of-discase
approach in chronic disease management The health problems of patients with chronic diseases at
the level of occupational performance in daily living cannot always be explained by impairments in
body functions and structures " ^
In rehabilitation care functioning of the patient is the starting point for a rehabilitation process
tu IM ι <j0 ynhkc

ln

many other medical specialities it is not merely the disease and the medical diag

nosis that is central to the rehabilitation physician, it is the impact of disease Iherefore rehabilitation
management including O l , PI and ST in patients with NMDs is mainly guided by problems in
functioning and occupational performance
This illustrates that the impact-of-disease perspective may add information to the diagnosis-oriented
perspective in chronic disease management

Impact of disease perspective
In 1980 the World Health Organization (WHO) first presented the International Classification of
Impairments, Disability and Health (ICIDH) based on the bio-psychosocial disease model It was an
important sign of the recognition there is more to health than 'medical' or 'biological' dysfunction
After a 20 year period of discourse on the concept of the ICIDH its successor the International
Classification of Functioning Disability and Health (ICl·) " 8 I was endorsed by the W H O in 2001
Next to the International Classification of Disease (ICD) " " , that is focused on classifying medical
diagnosis, the ICF provides a classification system to describe impact of disease Ihe period in which
the ICIDH was developed and the period of 10 years before the ICF was endorsed marked the
14
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gradual shift in healthcare (research) focus from cause of disease to impact of disease, recogni7ing
the contextual aspects of disability. 'Ihe ICF made it possible to describe impact of disease in terms
of a functional profile, with the ICF model of health and disease, and compare the profiles through
2

1

a range of diseases "" " (sec figure 2). In rehabilitation the term functional diagnosis is also used to
distinguish rehabilitation diagnoses from medical diagnoses

l2

" . Dekker found relarions between

the functional diagnosis in terms of functions and activities and rehabilitation interventions. These
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findings suggested that functional diagnosis guides rehabilitation treatment, like medical diagnosis
guides medical treatment. However, in this thesis we use the term impact-of-discasc perspective to
emphasize the, in our opinion, broader interpretation of the ICI- concept of health and disease that
is needed to make indication decisions, including the contextual factors.
The ICF model of health shows the interdependency of functions, activities and participation and
contextual factors. Together they define a person's health condition. Relations between factors are
non-linear and do not indicate causality. The ICF model of health and disease also provided the
insight that interventions should be applied and embedded in a meaningful context to improve borh
activities and participation. Occupational therapists marked 'enabling occupation' as key target for
OT treatment ' " ' . Within PT exercises of functional abilities are the mainstay l - , l and in ST there is a
growing attention for communicative participation restrictions in different types of communication
15

disorders <H 2l1. In shore, implementation of the ICF 'mindset' in the fields of OT, PT and ST resulted
in treatment interventions aiming at all levels of the ICF model of health and disease. F^rgo, if treatment is guided by this ICF based health profile, so should referral and indication for OT, PT and ST.

Indication
The 'behavioral model of health services use' was originally developed in the late 1960's and has been
adjusted through modern times ,'''). The purpose of this model was to provide a multi-factorial model
to study determinants of health services use. It describes contextual and individual characteristics
influencing health behavior and health outcomes. Both contextual and individual characteristics
constitute of predisposing and enabling factors resulting in need to consult health services. In the
model need determines health services use. Two different types of need are defined: 'perceived need',
as expressed by patients and 'evaluated need', which represents professional judgment about people's
health status and their need for medical care. Andersen explained the difference between perceived
and evaluated need as follows: ' Logical expectations of the model are that perceived need will better help
us to understand care-seeking and adherence to a medical regimen, while evaluated need will be more
closely rekted to the kind and amount of treatment that will be provided after a patient has presented to
a medical care provider11 '. In this thesis indication decisions relate to Andersen's concept of 'evaluated
need'.
Patients with NMDs constitute a heterogeneous group of patients

l28 Wl

. NMDs arc regarded as a

group of related disorders, because they all affect the peripheral neuromuscular system. The disorders
result in a variety of problems in voluntary movement output.
For overview purposes, MNDs may be classified according to the impaired structure of the peripheral
neuromuscular system, like motor neuron, nerve, neuromuscular junction or muscle disorders (see

figure 3).

Figure 3: scheme of the anatomical structures of the peripheral neuromuscular system
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However, heterogeneity and complexity of N M D s is not captured by this anatomical classification The n u m b e r of approximately 6 0 0 separately described disease entities, each with their specific
patho-physiology and etiology give an indication of the heterogeneity and complexity of N M D s (see
Box 2)

Box 2: Heterogeneity and complexity of neuromuscular disorders
Amyotrophical Lateral Sclerosis (ALS)'30 and Spina] Muscular Atrophy (SMA)t521 ind Poliomyelitis0^ are three
NMDs that have their origin in a disorder of the motor neuron nerve cell in the anterior horn of the spinal cord
However, they significantly differ in their natural course While ALS is a fatal disease the other two are not SMA
and Poliomyelitis have their debut in childhood but the latter is infecuous and may show a recovery after the acute
phase While the first is a chronic progressive disease with patients gradually losing abilities
Charcot-Mane-Tooth (CMT) lM) , Guillain Barre Syndrome (GBS)(1,t and Chronic Idiopathic Demyehnating Polyneuropathy (CIDP)t36, are all nerve diseases that affect both sensory and motor nerves While CMT is a slowly
progressive inheritable disorder that affects the axons, GBS and CIDP are not inherited and affect the myelin
shafts GBS shows an acute debut with a slow recovery while CIDP is notorious for its recurrent course Myasthenia Gravis (MG) and Lambert-Eaton Myasthenic Syndrome (LEMS) are disorders of the neuromuscular junction
Unlike other NMDs these disorders do not have the loss of muscle power as primary characteristic Persons may
have problems in the repetition of movement or with sustaining a prolonged contraction MG may present as an
ocular movement dysfunction or is may present as a disorder in the skeletal muscles07' LEMS is an autoimmune
disorder and is associated with small cell lungcarcinoma(W In both diseases loss of power and endurance causes
health problems and medication may improve problems
Muscle disorders have their origin in the muscle09 m Major categories of muscle disorders are the muscular
dystrophies and myopathies, some are inheritable and some are not The muscular dystrophies are related to the
lack of the protein dystrophine in muscle biopties This protein is an important building stone for muscle tissue
Myopathies that also may or may not be inheritable, show changes in number and structure of muscle fibers in a
muscle biopsy Some muscle diseases like limb girdle muscular dystrophy or distal myopathy are named after their
specific muscle weakness distribution over the body Other types of myopathy are named after the type of defect
in the cells E g mitochondrial myopathies are disorders with an impaired energy supply system of the muscles
with fatigue and exercise intolerance as a primary symptom(4,) Finally there are the inflammatory muscle diseases
like polymyositis, dermatomyositis and inclusion body myositis'42' While the first two may be treated by antiinflammatory drugs and affect younger adults, there is no cure available for the latter which predominantly affects
the elderly population

This means that, although the total n u m b e r of patients with any type of N M D is substantial, each
separate N M D may have low prevalence and incidence n u m b e r s

(2!MJ,

Indicating patients with N M D s for rehabilitation services like O l , P T and S 1 requires clinical expertise Sackctt defined clinical expertise as a c o m b i n a t i o n of professional knowledge, proficiency and
judgment

ll11

However, it may be difficult to acquire clinical expertise in such a heterogeneous and

complex patient g r o u p that has low incidence and prevalence n u m b e r s for each separate N M D
Patients often feel that health professionals lack this clinical expertise
Knowledge from the diagnosis oriented perspective, like knowledge o n the disease, the patho-physlological process, prognosis and complications, arc required to recognize, understand and interpret
the patient's clinical signs and s y m p t o m s that are directly related to the primary patho-physiological process The impact-of-disease perspective on the o t h e r h a n d helps to u n d e r s t a n d and interpret
health problems m terms of an ICl· profile of i m p a i r m e n t s of b o d y Rinctions and structures, activity
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limitations and participation restrictions and intervening contextual factors. Within O T the term
Occupational performance' is often used when referring to participation restrictions.
Decision making on indication for Ο Γ, PT and ST uses both the diagnosis-oriented perspective and
the
impact-of-disease oriented perspective. They help to distinguish primary (directly related to the
patho-physiological process) and secondary signs and symptoms, and problems in functioning
and occupational performance. This separation is useful because treatment rationales for primary
signs and symptoms and problems in functioning will be more derived from the diagnosis-oriented
perspective. While secondary signs and symptoms, and problems in functioning and occupational
performance will have treatment rationales derived from the impact-of-disease perspective. Together
the two perspectives provide information to recognize and interpret signs and symptoms, and prob
lems in functioning and occupational performance and form the basis for treatment options (sec
figure 4).
Diaqnosis-onenled perspeclive

lmpacl-of-disease perspeclive

Disease
- Palhophysiolog;
- Prognosis
- Complications

Contextual factors
- Coping style
- Health beliefs
- Attributes
- Environment

What are the onmarv signs & symptoms?

paiint

w h a t

a r e

t h e

secondary signs & symptoms ?

How
low to interpret
ir
problems in functioning and
occupational performance?

!

Signs &
Symptoms

Λ*
Treatment options'

Treatment options?
Occupational performance

Indication decision? .

hi the ι e nier the patient wtth clminilfindiitgi
with ugth und symptotm Jtttu lioiting and occupattcinal performant e
iti two coiicentrii ι m lei around the patient ι onneeted by arrows indicating mterai non ht iween the two In the three
grey boxes key-qitcsttons eonnet led to the two perspet tires niduattng /mes of thought, hou· to interpret the findings
m the dtagnosis-onentedperspective and in the nnpact-of-disease perspet ttve

Figure 4: Indication decisions for OT, PT and ST for patienls with NMDs

18

Chapter 1

Aims of the study
'Ihis thesis is about transparency and uniformity of referral and indication for OT, PT and ST for
patients with NMDs. The purpose of the study is to develop a new method for referral and mdication
for OT, PT and ST for patients with NMDs.

Outline of the thesis
In part one of this thesis the development of decision support the Perceived Limitations in Activities and Need (PLAN) Questionnaire for physicians to determine which patients with NMDs may
benefit of referral to OT, PT and ST is described.
Chapter 2 describes the selection of the item-pool for the PLAN questionnaire from the ICF as the
first psychometric development. The purpose of the PLAN questionnaire is to screen patients with
NMDs and guide referral to OT, PT and ST.
Chapter 3 describes the subsequent stages of psychometric development of the PLAN questionnaire,
item reduction and the assessment of construct validity.
Chapter ^presents the diagnostic validity of the PLAN questionnaire to select the appropriate patients
for referral to one-off consultations by expert occupational, physical and speech-language therapists.

In part two, the development and testing of one-off expert consultations as a decision support tool
for therapists to decide on appropriate allied health treatment advice (e.g. OT, PT and SI ) for
patients with NMDs is described.
Chapter 5 presents insights in clinical reasoning of physical therapists in a pilot study on the development of PT indication decision protocol and the agreement between two expert physical therapists
on indication based on the protocol.
Chapter 6 explores the inclusion of the patient perspective in the decision making on indication for
OT and PT. The relation of decisions on indication foi OT and PT with the impact of participation
problems on autonomy was investigated.
In part three the general discussion is presented.
Chapter /presents the general discussion and future perspectives.
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Abstract
Purpose: Reasons for referral of patients with chronic, slowly progressive neuromuscular disorders
(NMDSs) to occupational therapy (OT), physical therapy (PT) and speech therapy (ST) are often
unclear. One-off consultations by OT, PT and ST can help patients and physicians to decide if
therapy is needed. We present a construct for a questionnaire, the Perceived Limitations in Activities
and Needs (PLAN) Questionnaire. Its aim is to signal problems and needs of patients with chronic,
slowly progressive NMDSs with a view to referral for one-off consultations by OT, PT and ST. We
report on the construct, item pool, response options and the item reduction procedure as the first
development stages for the PLAN Questionnaire.
Methods: The International Classification of Functioning, Disability and Health (1CF) served as
source for items and response options. Five clinical health professionals of the Neuromuscular Center
Nijmegen (NMCN) formed an expert panel.They were asked to reach consensus on construct, item
pool and response options. Subsequently a sample of patients
with NMDs (n=21) that attended the NMCN was asked for their approval of the concept questionnaire. Data of a large cohort (n=208) of patients with a broad variety of chronic NMDSs were used
to carry out item reduction.
Results: The expert panel reached consensus on the selection of 56 items covering eight activity categories relevant to OT, PT, and ST. They also reached consensus on response options regarding 'capacity' and 'need for therapy or advice'. The patient sample approved the concept PLAN Questionnaire.
The item reduction procedure resulted in a reduction to 25 items covering eight activity categories.
Conclusion. The PLAN Questionnaire has proceeded through the first stages of development and is
now ready for further assessment of reliability and validity.

Introduction
Neuromuscular diseases (NMDs) constitute a heterogeneous group of diseases with a wide variation in genotype and phenotype

<2 10>

" . Despite differences in etiology and pathogenesis, patients

with NMDs share the clinical feature of increasing muscle weakness over time. As there is currently
no curative therapy for most NMDs, disease management addresses mainly the treatment of the
functional limitations. In rapidly progressive disorders, such as amyotrophic lateral sclerosis (ALS),
the need to refer patients to occupational therapy (OT), physical therapy (PT), and speech-language
therapy (ST) is obvious and disease management is supervised by a rehabilitation physician '4''1.
However, for the large group of patients with a slowly progressive, chronic type of NMDs, the
role of rehabilitation physicians and OT, PT or ST is less well defined. Functional limitations for
these patients are fairly mild, especially in the early stages of the disease. Usual care for patients
with a chronic type of NMDS consists of a low frequent check-up by a neurologist, sometimes in
combination with community-based PT and to a lesser extent with O T and ST. Reasons for referral
for treatment by OT, PT and ST are often unclear and there is little or no consensus and research
on both the timing as the content of these therapies. This lack of transparancy and consensus may
result in inappropriate distribution of OT, PT and ST among patients with NMDs. Hendriks et al
25
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investigated the effects of a one-off consultation by PT on referral patterns for treatment by I' I and
on communication between PT and general practitioners (GP) in a community-based setting

(,l

In

this study, the GP consulted the PT with the question whether physical therapy was needed for the
problem of the patient A one-off consultation was defined as a single diagnostic session of Ρ I, which
included a written report to the referring physician The results of the study of Hendriks et al suggest
that a one-off PT consultation increases communication with the GP and leads to more appropri
ate referral for treatment of patients by PI

Ihis model of one-off consultations might also improve

communication between neurologists and allied health professionals and might lead to a more appro
priate referral of patients with slowly progressive NMDs for treatment by OT, PT and SI Hence, we
introduced a one-off consultation service for the patients and neurologists to guide referral of patients
with slowly progressive NMDs to OT, PT and ST Not all patients with chronic NMDs will need a
one-oflf consultation To minimize the number of patients that are unnecessarily referred, we started
the development of a tool to select patients with chrome NMDs for a one-off consultation by OT,
PT and ST We assumed that once the diagnosis is established, patients with limitations in activities
and participation problems and a need for help within the domains of Ο Γ, Ρ Γ and ST are most likely
to require a one-off consultation by OT, PT and ST A systematic screening of these limitations in
activities and participation problems and the patient-need for advice or therapy is therefore a logi
cal next step to guide referral for one-off consultations by Ο I, PI and ST Many scales arc available
to measure functional limitations and problems in participation of patients, but none of them are
specifically designed to screen the limitations in activities and participation problems and patientneeds for advice or therapy of patients with chronic NMDs with a view to guiding referral forone-ofF
consultations by OT, PT and ST To ensure that the content of the screening matches both the prob
lems of the patient group and the therapy domains of ΟΓ, Ρ I and S I, we started the development of
a new questionnaire, the Perceived I imitations in Activities and Needs (PLAN) Questionnaire The
development of the PLAN Questionnaire was guided by the theoretical framework of Kirshner and
Guyatt l'"',) This framework guides the development of a chnimetnc index through the stages of item
selection, selection of response options, item reduction, and assessment of the psychometric proper
ties such as reliability and validity In this article we describe the stages of item selection, selection of
response options and item- reduction of the PI AN Questionnaire

Methods
Design
In the firsr phase of the study an expert panel and a convenient patient sample reached agreement on
the construct of the PI AN Questionnaire and on the selection of the item pool and response options
The expert panel reached agreement in a meeting and differences of opinion were resolved in an open
discussion

In a pilot study a patient sample was asked to fill out the PI AN Questionnaire and an

evaluation form In the second phase of the study, we gathered data of the PLAN Questionnaire in
a large cohort of patients with a wide range of NMDs to carry out an item reduction procedure
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Agreement on theoretical construct
The International Classification of hunctioning, Disability, and Health (ICF), section 'Activities and
participation' ""', was used as a theoretical construct and as overall item-pool We recruited an expert
panel consisting of health professionals (a neurologist, psychologist, occupational therapist, physical
therapist, and speech-language therapist) with at least three years of experience in the treatment of
patients with NMDs within the N M C N

Patients
We recruited a sample of approximately 20 patients with NMDs to evaluate the questionnaire in
phase one Inclusion criteria for the patient sample were (i) a probable or definite NMDs according
to medical charts, (u) age 18 years or older, (m) sufficient command of the Dutch language, and (iv)
an appointment at the N M C N Patients who provided written informed consent were included
Ihe Medical Ethics Committee of the Radboud University Nijmegen Medical Centre approved the
study In phase two we used data of a large cohort study on the cost efficiency of a multidisciplinary
advice in patients of a neuromuscular outpatient clinic (National Health Insurance Board (CVZ),
DOproject 01223) '" Ihe inclusion criteria for this study were identical to the ones that were used
in the phase one pilot-study For both groups we recorded demographics, characteristics and medical
diagnosis

Selection of item pool and response options
The expert panel agreed on a two-dimensional construct for the questionnaire to measure patient
perception of capacity to perform an activity and need for help with respect to limitations perceived
Based on this format of the PLAN Questionnaire, the panel selected the items from the ICF chapter
of activities and participation Criteria for selection of items were (i) The capacity to perform the
activity is usually limited in adult patients with NMDs, and (n) the activity can be a target for advice
or treatment by OT, PT, or ST The panel also agreed on response options derived from the ICF
Capacity was rated on a 5-point scale, ranging from 'no effort' to 'maximal effort' An additional sixth
option 'not applicable' was added Ibis latter option was used when an activity was never done' in the
patients life An activity that 'can not be done' was scored with 'maximal effort' Response options
for the dimension 'need' were 'yes' and 'no'
The patient sample evaluated the concept PLAN Questionaire for relevance, comprehensibility, clar
ity and user-friendliness If 90% of the patient sample approved of the expert selection, the item-pool
and response options were accepted as a concept for further development
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w

We formulated three criteria for item reduction, based on the work of Juniper et al. \
al.

(48)

Hyland et

Η )

, and Marks et al. ' . Items had to: (i) Be relevant to most patients, (ii) show an appropriate

response distribution, and (iii) measure unique content compared with the other items. Items were
considered relevant to most patients if no more than 2 0 % of the responses were 'not applicable'
('20%' - criterion). Removing items with a skewed response distribution safeguarded the response
distribution. In the 'capacity' dimension we discarded items with more than 70% of the responses in
the first two response categories and at the same time less than 5% in the last two response categories
or vice versa ('70%/5%' - criterion)

(,0,

. In the 'need' dimension, we removed items if more than

8 5 % of responses were for one of the two response options ('85%' - criterion). Items were consid
ered unique when the inter-item correlation was less than 0,7. Items that exceeded this limit were
re-evaluated for the content by two researchers (AP and EC).

Assesbed fur eligibility in
medical records (n = 507)

Nol included (n = 299)
Tailed inclusion criteria (n= 171)
Did notrespond(n = 27)
Refused to participate
(η = 78)
Otherreasons(F7 = 23)
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Figure 1. Inclusion and
follow-up of patients
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Statistual analyus
Tlie SPSS 12 0 statistical package was used Patient characteristics were repoitcd using descriptive
statistics hrcqucncy tables of the PI AN questionnaire data were constructed and inspected to apply
the item reduction criteria Inter item correlations were examined by calculating the Spearman's
correlation coefficients for the PI AN Questionnaire items

Results
Patients
A convenient sample of 21 consecutive patients (mean age 43,3 years, range 25 — 75) of the
NcuroMuscular Centre Nijmegen (NMCN) participated in the phase one pilot

I hese patients had

disorders oi ihc peripheral nerve, nerve root, or motor neuron (n=7), neuiomuscular junction (n=3),
and muscle (muscular dystrophies, n=6; myopathies, n=5) Patients had a median Rankin scale of 3
(range 2 - 5 )
Table 1: Demographics and patient characteristics of patient cohort
Mean (sd)
Age (years)

47 6(14 5)

Complaint duration (years)

12 6(10 9)

Proportion (%)

Gender (% female)

49 0

Use of ambulation aid

197

Use of wheelchair

173

Housing adaptations

37 6

Leve/ of education
- lower

39 5

- middle

38 2

- higher

19 1

- other

32

Disease categories
- Motor neuron

64

- Nerven rooi

64

- Nerve
- Neuromuscular Junction
- Muscular dystrophy
- Mitochondrial Myopathy
- Other myopathy
- Myositis

166
76
33 1
Θ9
127
83
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In phase two of the study, 507 medical records of visitors of the N M C N were assessed for eligibility A
total of 336 of these patients met the inclusion criteria Twenty-seven patients did not respond to the
invitation, 78 did not want to participate and 23 patients were not included for several other reasons,
like missed appointments and illness Finally 208 patients entered the study (Figure 1) The mean
patient age was 47,6 years (SD=14,5 years) and 48% of patients were women All NMDs categories
were present 60% of patients had a disease of the muscle , 32% of the 'nerve' and 8% had a disease
of the neuromuscular junction Patients had a mean disease duration of 12,6 years (SD=10,9 years),
19,7% of the patients used a walking aid or orthosis (varying from a stick or crutches to an ankle-foot
orthosis or orthopaedic shoes), 17,3% of the patients used a wheelchair, and 37,9% of the patients
had had their house adapted to support mobility (ranging from handgrips in the toilet to an elevator
to reach the second floor) Most patients (39,5%) had a lower level of educational attainment and a
minority (19,1%) a higher level (Iable 1)

Item selection
Within the format for the PLAN Questionnaire, the expert panel reached consensus on the selection
of 56 activities that can be limited in patients with NMDs and that can be target for O I, PT and
or S 1 An overview of the selected items is given in Table 2, the corresponding ICF codes are also
presented for reference The items were grouped into the following activity categories meaningful to
OT, PT and ST 'communication (11 items),'eating and drinking'(6 items),'transferring and maintaining positions (8 items), walking and moving around (8 items), 'transportation' (4 items), 'lifting
and carrying (6 items), 'fine hand use' (7 items) and 'hand use above shoulder height (6 items)

Patient opinion on PLAN-Q in phase one pilot study
Patients judged all evaluation criteria for the PLAN Questionnaire positively Ninety hve percent of
the patients approved of the 'comprehensibihty' of items and 'response options', 90% of the patients
approved the degree of'complexity' and 'user-fnendhness' of the questionnaire Ihe language used
was evaluated clear and understandable by all patients

Item reduction
The initial selection of 56 items for the 'capacity' and 'need dimensions was reduced to a total of 25
items that covered eight activity categories ( I able 3) In the process of item reduction, 14 items were
excluded because they exceeded the '20%' - criterion of cases in the category 'not applicable', 11
items were excluded because the distribution of the responses in the 'capacity' dimension exceeded
the '70%/5%' - criterion for distribution Four more items were excluded because the distribution of
the responses in the 'need' dimension exceeded the '85%' - criterion for distribution Of the remaining 27 items the inter-item correlation matrix was calculated Fourteen items had a high inter-item
correlation (Ri > 0,7) with at least one of the other items Two of these items were deleted from the
item pool because they were both highly correlated and appeared to measure identical features I h e
item 'lifting and carrying a laundry basket' was removed in favor of the item 'moving furniture' and
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Table 2: Listing of the selection of the expert panel of the PLAN Questionnaire item pool, the
corresponding ICF codes classified according to the activity categories

Description

Activity category

D330

Speaking with loud voice

Communication

D330

Speaking with melody of speech

D3350

Producing facial gestures

D3350

Producing body language

D3503

Conversing in a formal setting

D3503

Conversing in a casual setting

D3503

Conversing with people one knows

D3503

Conversing with strangers

D3504

Conversing with many people

D3551

Having a discussion in a formal setting with many people

D3600

Conversing using a telephone

D550

Eating food like rice

D550

Eating food like fried eggs

D550

Eating food like meat

D550

Eating food like bread and vegetables

D560

Consuming drinks like coffee or tea

D560

Consuming thick drinks like yoghurt

D410/415

Rolling over while lying and maintaining prone supine and
side-lying positions

D410/415

Sitting down and getting up from the floor and maintaining a
kneeling or squatting position

D410/415

Sitting to standing from a chair and maintaining sitting and
standing positions

D4103/4153

Sitting down and getting up from the floor and maintaining a
sitting position

D4103/420

Sitting from lying and transferring oneself while sitting in bed

D420

Transferring oneself while sitting in a (wheel) chair

D4200

Transferring oneself while sitting on a toilet seat

D4200

Transferring oneself while sitting in a car-seal

D4500

Walking short distances (50 metres)

D4500

Walking short distances (< 1000 metres)

D4501

Walking long dislances (> 1000 metres)

D4502

Walking on sloping or uneven surfaces

D455

Running or swimming while engaging in sports activities

D4551

Climbing stairs

D465

Moving around in a wheelchair

D4759

Driving other means of transportation

D4702

Using motorized public transportation

D4750

Riding a bicycle

D4751

Driving an automobile

D4758

Driving an electric powered wheelchair

Eating and drinking

Transferring and maintaining positions

Walking and moving
around

Transportation

3i
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D430

Lifting and carrying grocenes

D430

Lifting and carrying a laundry basket

D430/435/445

Moving furniture

D6405

Collecting and disposing of garbage

D6505

Taking care of plants in the garden

Lifting and carrying

D920

Engaging in sports activities while moving big or heavy objects

D170

Writing

D3600

Handling a telephone

D3601

Using a typewnter

D520

Performing self care, using tools like toothbrush, razor or nailscissors

D640

Doing housework, using tools like scissors, vacuum cleaner or
kitchen-utensils

D850/920

Performing tasks in employment or engaging in craft and
hobby activities, using tools and other equipment

D920

Engaging in sports activities while using tools or equipment,
like a racket or ball

D5202

Caring for your hair, like washing combing and styling

D640

Cleaning cupboards and storing goods on top shelves

Fine hand use

D6400

Hanging out clothes to dry in the air

D6402

Cleaning windows

D6505

Pruning back plants in the garden

D9201

Engaging in sports activities while maintaining the hands
above the head

Hand use above
shoulder height

1CF Ititenititwn/i/ Chhsifuation offiau iwning, dimbdity itiid beûlth

the item 'squatting or kneeling to the Hoor' was discarded where the item 'sitting on the floor' was
maintained. Ihe researchers (EC and AP) considered the other items to have an important content
to guide referral. This left 25 items in the concept PLAN Questionniare (Table 4).

Discussion
The construct, item pool and response options of the PLAN Questionnaire were selected in a consensus procedure by an expert panel and verified by a patient sample. An item reduction procedure
resulted in the reduction of the 56 item-pool to a pool of 25 items distributed over eight ICF-based
activity categories that are relevant to OT, Ρ I' and ST. It is an encouraging result that the items are
still distributed over the eight originally selected relevant activity categories, after the item reduction
procedure. Incorporating both experts and patients in the selection procedure provides the PLAN
Questionnaire with face validity. Feinstein

l5

" pointed out that this type of common sense appraisal

is important for the future acceptance and dissemination of instruments in daily clinical practice.
On the level of ICF activity categories the PLAN Questionnaire item set can be compared to the ICF
core set for chronic conditions

(:012,

. In both item sets, most items originated from the K T catego

ries 'movement', 'sclt-care', and 'domestic life'. The inclusion of items from the categories 'self-care'
and 'community, civic and social life' in the PLAN Questionnaire is consistent with the suggestion
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Table 3: Stepwise item reduction procedure, showing the number of items in the PLAN-Q from the phase of
expert panel selection (second column) to the stepwise application of the
reduction criteria (other columns) for the total number of items (bottom row) and for each separate activity
category (other rows)

Activity categories
Communication

Expert
panel
Item pool

Relevance

Distribution
in capacity
rating

Distribution
in need for
help rating

Redundancy

11

10

6

6

Walking and moving
around

θ

5

5

5

5

Transportation

4

2

2

2

2

Lifting and carrying

6

4

4

4

3

Fine hand use

7

5

3

3

3

Hand use above shoulder
height

6

2

2

2

2

56

42

31

27

25

Eating and drinking
Transferring and main
taining positions

Total

of Wcigl et al. "' that items from these ICI· categories are universal in chronic disabling disorders
However, the specific aim of the PI AN Questionnaire, to guide referral of patients with NMDs for
a one-oil consultation by OT, IM and SI, is also responsible foi differences between the ICF core
set selection and rhe PLAN Questionnaire selection. As a result we did not select the ICF categories
'general tasks and demands' and 'interpersonal interactions and relationships' lor inclusion in the
PI AN Questionnaire because we considered these categories not pmnanl) affected m adult patients
with NMDs.
We selected a 5-point rating scale for rhe capacity dimension, based on the recommendanons in the
ICF Ordinal scales are frequently used to rate level of activities. Streincr and Noi man ^ suggest that
there should be maximally 5 - 7 categories because the human mind cannot distinguish moie than
seven categories The 5-poiiit scale for 'capacity' appears ro be a feasible compromise herween the
need for detail for patients to identify the level of efforr η takes to perform an activity and the need
for concise measurement.
Comparing the PIAN Questionnaire to other patient-specific outcomes that encompass the
concept of patient need, such as the McMaster Toronto Arrhntis patient preference questionnaire
(MACTAR) ' s " and the Canadian Occupational Performance Measurement (COPM) " ' , there are
some differences. First, the PIAN Questionnaire is a self-assessment questionnaire, whereas borh
the MACTAR and COPM require trained staff to perform a semi-structured interview. Second,
the PLAN Questionnaire only intends to detect which patients need referral for further assessment
by signaling potential problems and needs that can be assessed by O l , PT and ST. The concept
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Table 4: Listing of PLAN Questionnaire item pool and the corresponding ICF codes classified by activity
category after applying item reduction criteria
Activity category
D330

Speaking with loud voice

D330

Speaking with melody of speech

D550

Eating food, like meat

Eating

D410/415

Rolling over while lying and maintaining prone, supine and
side-lying positions

Transferring and
maintaining positions

D410/415

Sitting to standing from a chair and maintaining sitting and
standing positions

D4103/4153

Sitting down and getting up from the floor and maintaining a
sitting position

D4103/420

Sitting from lying and transferring oneself while sitting in bed

D420

Transferring oneself while sitting in a (wheel)chair

D4200

Transferring oneself while sitting on a toilet seat

D4200

Transferring oneself while sitting in a car-seat

D4500

Walking short distances (50 metres)

D4500

walking short distances (< 1000 metres)

D4501

Walking long distances (> 1000 metres)

D4502

Walking on sloping or uneven surfaces

D4551

Climbing stairs

D4750

Driving a bicycle

D4751

Driving an automobile

D430

Lifting and carrying groceries

D430/435/445

Moving furniture

D6405

Collecting and disposing of garbage

D520

Performing self care, using tools like toothbrush, razor or nailscissors

D640

Doing housework, using tools like scissors, vacuum cleaner or
kitchen-utensils

D850/920

Performing tasks in employment or engaging in craft and hobby
activities, using tools and other equipment

D5202

Caring for your hair, like washing combing and styling

D640

Cleaning cupboards and storing goods on top shelves
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Communication

Walking and moving
around

Transportation

Lifting and carrying

Fine hand use

Hand use above
shoulder height
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PLAN Questionnaire can also be compared to the Rehabilitation Activities Profile (RAP)

(,f)

, which

is a generic instrument to monitor the process of rehabilitation in the domains 'communication,
'mobility', 'self-care', 'domestic life' and 'community, social and civic life' These are domains that are
also included in the PLAN Questionnaire The RAP, however, consists of an observer part to score
patient-performance and a patient section to assess patient-opinion, where the PLAN Questionnaire
only screens patient-opinion The RAP is therefore very useful to evaluate the effects of rehabilitation
The inclusion of similar domains in both the PLAN Questionnaire and the RAP supports the validity of the selection procedure The novelty of the PLAN Questionnaire, as yet another activity-based
questionnaire, is in its position in the process of providing care
It is a screening tool to select those patients with NMDSs that need referral for a one-off consultation
by OT, PT and ST The focus on the patient's perspective complies with the principles of patientcentered care and is in accordance with models for clinical reasoning ' 1 " a " The screening is focused
on signaling problems and needs that require further assessment by OT, PT and S I The question
whether or not therapy is appropriate for the patient will need to be answered by means of the oneoff consultations
Based on the results of these first development stages, further assessment of reliability and validity of
the PLAN Questionnaire will be carried out
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Development of a tool to guide
referral of patients with
neuromuscular disorders to allied
health services.
Part two
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Abstract
Purpose. The Perceived Limitations and Needs (PLAN) Questionnaire

was developed to guide

referral for a one-off consultation by occupational therapy (OT), physical therapy (PT), and speech
therapy (ST) consultation, to provide a tailor-made advice on allied health interventions. This article
reports on the testing of validity and reliabiliry of the PLAN Questionnaire. Methods. In the validation study, 208 patients with a broad spectrum of neuromuscular disorders (NMDs) completed the
PLAN Questionnaire, Medical Outcome Study short-form 36-item version (SF-36), and the Impact
of Participation on Autonomy (IPAQ) questionnaires. A subsection of 51 patients, whose physical
condition was stable, participated in the evaluation of the intrarater reliability of the questionnaire.
The theoretical construct was tested with factorial analysis, subscales were constructed and reliability
and validity of the PI.AN-Q subscales were assessed. Results. Factorial analysis resulted in an 18-item
self-report questionnaire. Items were grouped into four subscales ('physical capacity', 'transferring',
Oropharyngeal capacity', and 'hand-use'), each with two dimensions ('capacity' and 'need for help').
The internal consistency of all subscales was good (Cronbach's a: 0,77 - 0,94) as well as the intra-rater
reliability of the subscales 'physical capacity' and 'transferring' in the 'capacity' dimension (Kappa:
0,70 - 0,75). The 'need' dimension showed poor intra-rater reliability suggesting that 'need for help'
is a variable phenomenon that changes between two points of measurement. The construct validity of
the subscales against the SF-36 and the IPA was satisfactory. Conclusion. The PLAN Questionnaire
is a valid self-report instrument that measures patients' perception of capacity and needs in domains
relevant to referral for a one-off OT, PT, or ST consultation.
Keywords: Neuromuscular diseases, needs assessment, referral and consultation, questionnaire

Introduction
In the early stages of the disease patients with slowly progressive, chronic neuromuscular disorders
(NMDs) usually have mild functional limitations '1H m and reasons for referral to Occupational
Therapy (OT), Physical Therapy (PT) and Speech 'Iherapy (ST) are often unclear. Therefore, we
introduced a system of one-off consultations '^ to improve the distribution of care given by OT,
PT and ST. In the preceding paper we presented the first stages of the development of the Perceived
Limitations and Needs (PLAN) questionnaire "'". I h e PLAN Questionnaire is a screening instrument to guide referral of patients with NMDs for one-off consultations by OT, PT and ST. These
one-off consultations result in an advice to patient and neurologist on the appropriate management
ofOT, PT and ST care.
To develop the PLAN-Qwe followed the methodical framework of Kirshner and Guyatt ''"''.
According to this framework the stages of item selection, selection of response options, item reduction and assessment of reliability and validity should be carried out subsequently.
The previous stages of development of the PLAN Questionnaire resulted in a two-dimensional
construct. It measures patient-opinion on 'capacity' and 'need' with respect to 25 activities (see Part
one). The patient is asked to rate the capacity to perform an activity. Subsequently, he/she is asked
to indicate if advice or therapy with respect to the functional limitation is needed. The item pool
39

Parti

consists of a total of 25 activities (items) distributed over the categories (i) Communication, (n)
eating and drinking, (in) transferring, (iv) walking and moving around, (v) transportation, (vi) lifting
and carrying, (vu) fine hand use, and (vm) hand use above shoulder height Capacity is rated on a
5 point scale, ranging from 'no effort to 'maximal effort' and an additional sixth option not applicable' This latter option is used when an activity is 'never done' in the patient's life An activity that
'cannot be done' is scored with 'maximal effort Response options for the dimension 'need' were 'yes'
and 'no' This paper reports on the assessment of reliability and validity of the PI AN Questionnaire

Methods
Design
A cohort of patients with a wide range of N M D that also participated in a study on the cost efficiency of a multidisciplinary advice in patients of a neuromuscular outpatient clinic (National Health
Insurance Board ( C V / ) , DO-project 01223) " ) was asked to participate in a validity and test retest
reliability study The selection and characteristics of the cohort is described in part one

Procedure
In addition to the selection procedure we asked the first 50 included patients, who reported a stable
physical condition in the preceding month, to participate in the intra-rater study Patients completed
the PLAN-Q, the Short Form 36 (SI--36) l6,) and the Impact on Participation and Autonomy (IPAQ)
"'•" to assess construct validity of the PLAN Questionnaire and the concurrent validity of its subscales
Participants in the intra-rater study completed the PI AN Questionnaire a second time The ques
tionnaires and the incentive letters to remind patients to return the questionnaire were sent via postal
mail A reply period of 1 - 4 weeks following the first assessment was chosen to ensure sufficient data
collection

Measurements
The concept PLAN Questionnaire is described in Part one ('1" and, for reference, summarized in the
introduction

Hie SI·-36 is a commonly used generic health assessment scale It measures patient-

opinion about health state in eight subscales Physical functioning, role limitations due to physical
health, bodily pain, general health, vitality, social functioning, role limitations due to emotional
problems, and mental health The IPAQ is a questionnaire that assesses participation and autonomy
of patients in the domains 'autonomy indoors', family role', 'autonomy outdoors, 'social relations',
and 'work and education'

Procedure for assessment of construct validity
The theoretical construct of the PIAN Questionnaire was derived from the construct of the International Classification of Human Functioning, Disability and Health (ICF) " e) We planned to
perform factor analysis on the PLAN-Q item level Construct validity of the PLAN Questionnaire
40

Chapter 3

was confirmed when the extracted factors could be interpreted in terms of the predefined activity
categories Analysis was performed separately for the capacity and the need dimensions Items that
were loading on more than one factor (after rotation) were excluded from the item pool

Procedure for construction ofsubscales
The remaining PLAN Questionnaire items were grouped into subscales according to the factor-load
ing pattern and internal consistency of the items in the subscales was calculated Items of a subscale
were considered internally consistent when Cronbach's a had a value between 0,70 and 0,90

l5J)

To

determine the subscale sum score first, the 'raw' subscale scores were defined by calculating the aver
age value of the valid items in the subscale Cases that had more than 20% of missing items in the
subscale were treated as missing in the subscale score (c g , if in a subscale of 5 items 2 or more items
were missing, the subscale score was treated as missing) This resulted in a subscale score ranging from
1 ('no effort') to 5 ('maximal effort') for the 'capacity' subscales and in a subscale score ranging from
zero ('no need for help') to one ('need for help') in case of the 'need' subscales The number of possible
scores in the range of the subscale-scorc was depending on the number of items in the subscale
Secondly, the subscales-scorcs were reduced to dichotomous scores H>r the capacity subscales the
scores three (moderate effort) and less, were designated as 'no problem in the capacity to perform
this type of activities', the other (higher) scores were assigned to 'yes there is a problem' For the need
subscales a cut-off point of 0,5 was chosen Scores of 0,5 and less were assigned to the category 'no
need for help', the higher scores were designated, as the category 'yes there is a need for help'

Procedure for tntra-rater reliability assessment
Intra-rater reliability was assessed for the newly created subscales

fhe dichotomized subscale scores

were used to calculate the degree of agreement (Cohen's Kappa [k]) for the intra-rater data Ihe crite
ria for interpretation of Cohen's Kappa for reliability assessment were adopted from Landis and Koch
1641

Kappa ranging from 0,40 - 0,59 was interpreted as moderate reliability, 0,60 - 0,79 as substantial

reliability, and 0,80 as outstanding reliability

Procedure for assessment of concurrent validity of the PLAN Questionnaire subscales
Die 'raw' subscale-scores were used to examine the content of the PLAN Questionnaire dimensions
and subscales We compared the subscales to more or less related instruments Scales are consid
ered strongly correlated when r >0,70, moderate when 0,40< r < 0,70 and poor when r < 0,40

m l

We thought that the PLAN Questionnaire capacity subscales, 'walking and moving around', 'lifting
and carrying' and 'transferring', would show a good correlation (r > 0,70) with the 5Ρ-36 subscale
physical functioning (PF) For the capacity subscale 'hand-use', we expected a moderate correlation
(0,40 < r < 0,70), since hand use in the PLAN Questionnaire was not identical to that in the SF-Só-PF
For the capacity subscales 'communication' and 'eating/drinking' a poor correlation was expected
(r < 0,40) There were no items on communication and eating/drinking in the SF-36 PF We thought
that 'autonomy indoors', 'autonomy outdoors', and 'family role' were related to the PLAN Ques41
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tionnaire 'need' subscales in the fields of 'walking and moving around and lifting and carrying',
'rransferrmg' and 'hand use' Since autonomy and family role were not identical to the PLAN-Q
'need' subscales, we expected only moderate correlations (0,40 < r < 0,70) between these instru
ments Poor correlations (r < 0,40) were expected of these PLAN Questionnaire subscales with the
IPAQ 'social relations' subscale, because we thought that the autonomy in social relations was not
related to 'need' in these fields Moderate correlations (0,40 < r < 0,70) were expected for correlations
of the PI AN Questionnaire 'need' subscales 'communication' and 'eating/drinking' with the IPAQ
subscales 'family role' and 'social relations', while poor correlations (r < 0,40) were expected with the
IPAQ subscales 'autonomy indoors' and 'autonomy outdoors'

Statistic analysis
The SPSS 12 0 statistical package was used Patient characteristics were reported using descriptive
statistics The patient characteristics of the intra-rater subgroup were compared with that of the
patient sample Ihc distribution of continuous data was examined using Kolmogorov-Smirnov tests
for normal distribution Differences in patient characteristics were tested for significance using Inde
pendent-Samples t-tests for normally distributed data and Mann-Whitney tests for not normally
distributed data Chi-square tests were used for proportions Between group differences were
considered to be statistically significant when ρ < 0,05 Principal Components Factor Analysis was
performed on the 25-item and 18 item PLAN Questionnaire data for all patients Responses with
the value 'not applicable' were replaced with the item mean and factors with an 'eigenvalue' of less
than 1 were not extracted The factor-loading matrix was examined after applying 'varimax rotation

Results
Construct validity of the PLAN-Q
Factor analysis on the 25-item set resulted in four factor solutions for both dimensions 'capacity'
and 'need for help' Each factor represents an underlying theoretical construct that is measured by
the items that load on this factor Ihc first and strongest factor could be interpreted as a combination
of the activity categories 'walking and moving around' and 'lifting and carrying' These items can be
interpreted as 'physical capacity' Ihe second factor was a combination of the categories 'communi
cating' and 'eating/ drinking', which was interpreted as 'oropharyngeal capacity' Ihe third factor was
the category 'transferring , and the last factor was the category hand use' (see Table 1) Ihese four
factors explained 72,4% of the variance for the 'capacity' dimension and 69,9% of the variance for
the 'need' dimension
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Capacity dimension
Activity category
Faclor 1
Walking and related activities

Lifting and carrying

Transfern ng

Communication

Factor 2

Factor 3

Facto 4

Factor 1

walking distances up to 1 km

0,86

0,80

walking distances over 1 km

0,88

0,86

walking uneven or sloping surfaces

0,83

0,86

climbing stairs

0,80

0,79

sitting on and rising from the floor

0,73

0 67

lifting and carrying groceries

0 74

0,63

Moving furniture

0,71

0,64

collecting and disposing of garbage

0,69

0,60

Factor 2

transferring onto or of the toilet seal

0,86

0,82

transferring into or out of a (wheel)
chair

0,84

0,78

transferring into or out of bed

0,83

0,79

transferring into or out of a car

0,75

0,76

laying and rolling over

0,62

0,64

Factor 3

Factor A

Speaking with melody of speech

0,90

0,90

Speaking with loud voice

0,88

0,86

Eating

eating food like meat

0,66

Hand use

using tools for self care

0,82

0,84

using tools for housework

0 81

0,80

0,76

Table 1 : Factor analysis of Ihe PLAN Questionnaire data of 208 patients showing Ihe factor loading pattern of the items
after vanmax rotation for capacity (columns 3 4,5 and 6) and need dimensions (last four columns) faclor loadings over
0 6 are shown Items are arranged according to factor and factor loading In the firsl column Ihe corresponding activity
category for each item is shown for interpretation of Ihe extracted faclor
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Comtruction ojsubicales
Ihe extracted factors guided the construction of the subscales fight items of the categories 'walking
and moMng around' and 'lifting and carrying' were grouped together into one subscalc representing,
'physical capacity'. Five items on transferring and maintaining positions were grouped togcihcr into
the subscalc 'transferring'. The three items on communication and eating were combined into the
subscale 'oropharyngeal capacity' and the two items on hand use were combined into the subscale
'hand use' (see Appendix 1). Ihe constructed subscales had a high internal consistency, Cronbach's α
for the subscales ranged from 0,77 - 0,94 ( lable 2).
Seven of the 25 items could not be assigned to any of the four extracted factors. Iheir lactoi-loadmg
pattern was ambiguous. They did not clearly load on any of the extracted factors, meaning that these
items probably do not measure the underlying construct. These seven items were therefore excluded
from the item-pool

ΙΗΚ9£ΕΜΙΤΞΚΠΜΙΤΙΤΠΙΙΪΚ5ΙΙΙ·ΚΙ·ΪΞ1[ΞΙ3

c
ο
c

«

Internal consistency
Cronbach's α

Intra-rater reliability
Cohen's Kappa (K)

Physical capacity (8 ilems)

0,94

0,75

Transfemng(5 items)

0,91

0,70

Oropharyngeal capacity (3 items)

0,77

0,05

Hand-use (2 items)

0,80

0,23

Physical capacity (8 items)

0,94

0,12

Transferring (5 items)

0,88

0,29

Oropharyngeal capacity (3 items)

0,82

0,79

Hand-use (2 items)

0,79

0,28

c

5·
ϋ

S.
ΠΙ
υ

c

.s
Iti
c

Ol

E
•ο
α
Ζ

Table 2: Internal consistency (Cronbach's a) and intra-rater reliability measures (Cohen's Kappa) οΓ the PLAN
Questionnaire subscales in 51 patients with a neuromuscular disorder and a stable health condition over de
preceding month

Reliability
Fifty-eight consecutive patients whose physical condition was stable were asked to participate in the
intra-rater group Of these, seven did not complete the PLAN Questionnaire a second time and their
data were excluded from the reliability analysis. The remaining 51 patients were comparable to the
cohort
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Intra-rater reliability for the PLAN Questionnaire 'capacity' dimension of the subscales 'physical
capacity' and 'transferring' was subsranrial (k: 0,70 and 0,75). Kappa values for die capacity subscales
'oropharyngeal capacity' and 'hand-use' on the other hand were poor (k: 0,05 and 0,23) Intra-rater
reliability for the 'need' dimension of the subscales was substantial for the subscale 'orophanngeal
capacity' (k = 0,79), but poor for the other subscales (k. 0,12 - 0,29) (Table 2).

Com uncut validity of the PLAN Qucstionnitiie subscales
Spearman correlation coefficients for the correlations between the PI AN Questionnaire 'capacity'
subscales and the SF-36 PF and the PLAN Questionnaire 'need' subscales and IPAQ subscales arcgiven in lables 3 and 4 Ihe correlations for the PIAN Questionnaire 'capacity' dimension of the
subscales with the SI"-36 PF subscale confirmed the expected concurrent validity Coi relations weie,
as expected, poor for the Oropharyngeal capacity' subscale (Rs = 0,24) and moderate to good for the
other subscales (Rs 0,50 — 0,85). Ihe correlations for the PI AN Questionnaire 'need' dimension
of the subscales 'physical capacity' and 'transferring' with the IPAQ subscales 'autonomy indoois',
'autonomy outdoors' and 'famih role were poor to moderate (Rs- 0,40 - 0,50), and the correlations
with the IPAQ subscale on social relations were poor (Rs: 0 , 1 4 - 0 , 1 5), thus confirming the expected
concurrent validity 'Ihe pooi coiiclations (Rs- 0,18 - 0,29) o( the PLAN Questionnaire subscale
'oropharyngeal capacity' and the subscale 'hand use' with all IPAQ subscales were unexpected.
PLAN Questionnaire capacity dimension subscales

SF-36 physical functioning (Rt)

Physical capacity

0 85

Transferring

0 75

Oropharyngeal capacily

0 24

Hand use

0 50

Table 3: Spearman rank correlations (RJ of the PLAN Questionnaire capacity dimension subscales and Ihe
SF-36 physical functioning subscale indicating the concurrent validity of the PLAN Questionnaire capacity
dimension subscales

PLAN Questionnaire need
dimension subscales

IPAQ
autonomy
indoors (RJ

IPAQ
autonomy
outdoors (RJ

IPAQ
family role (RJ

IPAQ
social relations (RJ

Physical capacity

0,41

0,40

0,47

0,15

Transferring

0,47

0,41

0,50

0,14

Oropharyngeal capacity

0,18

0,21

0,19

0,23

Hand use

0,26

0,26

0,29

0,20

Table 4: Spearman rank correlations (RJ of the PLAN Questionnaire need dimension subscales and the IPAQ
subscales indicating the concurrent validity of the PLAN Questionnaire need dimension subscales
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Discussion
The PLAN Questionnaire construct was confirmed by factorial analysis. It revealed four underlying factors for the dimensions 'capacity' and 'need'. The factors could be interpreted in terms of the
predefined activity categories. For each dimension four subscales were constructed. Internal consistency of these subscales was excellent. Concurrent validity of the subscales was confirmed by showing
the expected correlations with the IPAQ and SF-36 subscales.
The factorial analysis resulted in an extra item reduction of seven items. These items could not
be assigned to any of the four extracted factors. The ambiguous factor loadings of these items are
interpreted as a lack of subscale specificity, this means that these items probably do not measure the
underlying construct of any of the subscales and are not strong enough to be extracted as a separate
factor in the factorial analysis. This caused the loss of the activity categories 'transportation' and 'hand
use above shoulder height' in the PLAN Questionnaire. These categories cover the domain of OT.
By excluding these items we may have lost some ability to select the proper patients with NMDs for
a one-off consultation by OT.

The intra-ratcr reliability of the PLAN Questionnaire capacity dimension was satisfactory except for
the subscales 'oropharyngeal capacity' and 'hand use'. The low incidence of problems in these last
two subscales in this subgroup of patients with a stable physical condition may have caused statistical flaws. In the data of the first measurement only 2 out of the 41 valid cases had problems in the
capacity to perform activities in the field of'oropharyngeal capacity' and 4 out of the 44 valid cases
had problems in the capacity to perform activities in the field of'hand use'. Ifierefore it was likely
that the low incidence of capacity problems made the procedure vulnerable to the effects of outliers.
With regard to the reliability of the 'need' dimension subscales, the same statistical pitfall was present.
Surprisingly, we also found a shift in responses at the retest evaluation data towards 'no need for help'
in all four need dimension subscales. This finding suggests a systematic effect in our data.

Perhaps the process of filling out the health-related functioning questionnaires altered the patient's
opinion his or her need for help. Comparing our effort to assess reliability of need-assessment to that
of other instruments, we found, like Jolles et al. "'1l earlier, that there is little published information on
the intra-rater reliability of patient-specific indices, which like the PLAN Questionnaire include the
patient's opinion on health-related problems in functioning, such as the McMaster Toronto Arthritis
patient preference measure (Mactar) |1'" and the Canadian Occupational Performance measurement
(COPM) l6'''. Jolles et al. pointed out the methodological problem that patient-specific instruments
can have a variable content based on the patients' preference at the time of measurement. The same
problem was found with a structured needs assessment in palliative care "'7|. Reliability measures are
usually given in terms of internal consistency instead of intra-rater reliability. Cup et al. "'*' assessed
the variability of the content of the identified problems in an intrarater design of the COPM in 26
stroke patients. Of the 115 problems that were identified when the COPM was completed the first
time, only 64 (56%) were also identified when the COPM was completed a second time. Apparently,
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'need for help' as object for measurement is not stable at two points in time For the PI AN Questionnaire this is not a problem since it is designed as a screening instrument to select patients with
NMDs, at one point in time, for referral for a one-off consultation by 0 1 , PI and ST

Conclusion
The PLAN Questionnaire was evaluated as a valid self-report instrument that measures the patients
perception of his/her capacity and need in domains that are relevant to referral for a one-off OT, PI,
and SI consultation within the NMCN
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Abstract
Background and purpose: To report the predictive validity of the perceived limitations in activities
and need (PLAN) questionnaire, a screening instrumenr to support neurologists to select patients
with neuromuscular disorders (NMDs) for referral for a one-off consultation by occupational therapist (OT), physical therapist (PT) and speech therapist (ST).
Methods: In a cross-sectional validation study, 102 patients with various NMDs participated. Patients
received a one-off consultation by an expert OT, PT and ST and filled out the PLAN Questionnaire.
Therapists rated the appropriateness of the one-off consultations based on need, available treatment
and patient's motivation. Receiver Operation Characteristic analysis and multivariate logistic regression analysis were used to obtain a PLAN-Q based prediction model for the appropriateness of the
one-off consultations.
Results: Probability for a one-off O T consultation increased from 64% to 78% (95% CI: 69-85%).
Prior test probability for a one-off ST consultation increased from 44% to 6 1 % (95% CI: 48-73%).
Prior test probability for one-off PT consultation could not be increased.
Conclusion: Screening patients with N M D using the PLAN Queationnaire may assist neurologists
in selecting the appropriate patients for a one-off consultation by OT and ST. Unlike our expectations the screening did not guide referral for a one-off consultation by PT.

Introduction
The disease management of patients with neuromuscular disorders (NMDs) is complex. It requires
a multidisciplinary approach with involvement of neurologist, tehabilitation physician and allied
health professionals such as, an occupational therapist (OT), a physical therapist (PT) and a speech
therapist (ST) m

". However, despite this consensus on the multidisciplinary approach, there is little

scientific evidence or agreement on the appropriateness of both the content and timing of allied
health care.
In a previous study, we showed that among patients with NMDs, there is borh, considerable underand overuse of allied health care in terms of therapy volume '". Various causes may be responsible
for this. Firsr, NMDs comprises a highly heterogeneous group of patients, both in terms of aetiology
and prognosis. In addition, being a chronic disease condition, the need for and appropriateness of
allied health care may change over time. Finally, neurologists may be relatively unfamiliar with the
therapeutic potential of allied health care for this category of patients, and patients may be unaware
of this, too. The results of this preceding study show that it is difficult for neurologists to refer patients
with NMDs to OT, PT and ST, appropriately. Hendriks et al. , , , suggested that introducing one-off
consultations (single diagnostic consultations of PT including feedback reports to the referring physician) might improve the number of appropriate referrals from general practitioners to primary care
PT. To assist neurologists to decide which patients with NMDs might be appropriarely referred to a
one-off consultation by OT, PT or ST, we developed a screening instrumenr: the perceived limitations in activities and need (PLAN) questionnaire. The reliability, construct and content validity of
the PLAN Questionnaire have been published previously (''1 '". The PLAN Questionnaire is based
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on the conceptual framework and terminology of the International Classification of Functioning,
Disability and Health

(l,)

It is a self-report questionnaire, based on the assumption that patients

who report activity limitations and needs, which can be addressed by OT, PT and ST are indeed the
appropriate patients that might benefit from a one-off consultation by OT, PT or ST The aim of this
study was to determine whether the PLAN Questionaire may assist the neurologist in selecting the
appropriate patients with N M D for a one-off consultation by OT, PT or ST

Methods
Design
A cross-sectional validation study was conducted among patients of the N M C N Medical charts were
reviewed for recruitment of patients Approval for this study was obtained from the Medical Ethics
Committee of the Radboud University Nijmegen Medical Centre in
the Netherlands

Patients
Patients were recruited in the period from January 2003 to June 2003 A sample of consecutive
patients of the N M C N was asked to participate in the study Patients had to meet the following
criteria (ι) probable or definite N M D according to medical charts, (n) age 18 years or older, (in)
sufficient command of the Dutch language and (iv) a scheduled appointment at the N M C N After
giving information on the aim of the study and obtaining written informed consent, patients were
included in the study

Procedure
The patients completed the PLAN Questionnaire at their first visit to the N M C N All three one-off
consultations were scheduled in a random order on the same day, within 4 weeks after completion of
the PLAN Questionnaire Therapists who performed the consultations had at least 3 years of experi
ence with treatment of patients with NMDs

Therapists were blinded for the results of the PLAN

Questionnaire

PI AN Questionnaire
The PLAN-Q measures patient's opinion on their capacity to execute a specific task or activity In
case of problems in the execution of these tasks or activities, the PLAN Questionnaire also measures
their need for professional advice in solving these problems (see appendix 1) The questionnaire gives
a patient profile of four scales (Physical capacity, Transferring, Hand use and Oro-facial capacity)
with separate outcomes for 'capacity' and 'need for help' Patients rated capacity on a five-point scale,
with scores ranging from one ('no effort') to five ('maximal effort') and an additional option 'not
applicable'
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Response options for need for help were 'yes' or 'no' and scores were one and zero, respectively. Raw
subscale scores were calculated by averaging the valid item scores of the subscale. If patients scored
more than 20% of the items of a subscale not applicable, no score was calculated and the subscale
score was treated as missing.

One-off consultations
In the O T consultation, the client-centred interview was central, the patient was asked to describe an
ordinary day and highlight the problems encountered in daily life activities and social participation.
In addition, observation of a daily task was used to obtain information on occupational performance.
PT's consultation focused on the analysis of the patient's problems using the Rehabilitation Problem
Solving method

<,8)

. Problems, patient's needs and potential future problems were identified and

assessed by history-taking, observation and physical examination at the level of functions (e.g. muscle
strength, joint mobility) and

activities (e.g. walking, transferring, lifting and carrying). The ST

focused on the assessment of swallowing and communication. History-taking, a standardized assessment of oral motor functioning and speech ' ^ and two quantitative swallowing tests (the dysphagia
limit and the timed test (7077, were used to determine if patients had dysarthria or dysphagia. To rate
a one-off consultation as appropriate each of the following three conditions had to be met: patients
had to have impaired bodily functions, activity limitations or problems in participation, for which
potentially beneficial interventions are available, which patients were willing ro adopt (need, available
treatment and patient's motivation).

Statistic analysis
The SPSS 14.1 statistical package (SPSS Inc., Chicago, II., USA) was used to analyse descriptive
statistics of patient characteristics like age, gender and disease. Based on the PLAN Questionnaire
assumptions

ui)

we expected the subscales 'Physical capacity', 'Transferring', and 'Hand use' ro

predict appropriate referral to OT. The PLAN Questionnaire subscales probably ro predict appropriate referral to PT were 'Physical capacity' and 'Transferring'.'Oro-facial capacity' was considered
probably to predict appropriate referrals to ST. Receiver Operation Characteristic (ROC) Curves
were constructed for the relevant subscales and each of the allied health care professions. Only PLAN
Questionnaire subscales with an area under the ROC curve (AUG) significantly different from 0,5 in
the ROC plot were used. Cut-off points to dichotomize the relevant subscales were set at the maximal
sum of sensitivity and specificity. Dichotomized PLAN-Q outcomes were used as independent variables and the ratings of appropriareness of the one-off consultations were used as dependent variable
in a multivariate logistic regression. Cross tabulations of observed and expected appropriateness of
one-off consultations were constructed and sensitivity and specificity were calculated. Posterior probabilities and confidence intervals were calculated using likelihood ratios and pre-test probabilities.
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Results
Figure 1 : flowchart
showing patient selection

Pdiicnts screened for e h g i h i l i l )
(n 2 ^ 7 )

t N c l u d c d ( n - ISS)
h a i l e d i n c l u s i o n c r i t e r i a (n = 8 0 )
I) id n o t r e s p o n d ( n = I 4 )
R e f u s e d to p a r t i c i p j l e ( n = 5 3 )
O t h e r reasons ( n - 8 )

Γ

Included patients
(n-102)

I o s i to l o l l o w

A n a l y s e d (n

up ( n - 0 )

102)

Patients
During the inclusion period, the researchers (EC and AP) reviewed 257 medical charts of patients
visiting the N M C N , 177 patients were eligible. One hundred and two patients agreed to partici
pate in the study (Fig. 1). Demographics and patient characteristics are presented in Table 1. Most
included patients were in their third, fourth and fifth decade and men and women were evenly repre
sented. The majority of patients were in the chronic phase of their disease with a mean disease dura
tion of 12,4 years (SD = 14,0 years). A variety of disease categories was represented and consequences
of the disease on impaired body functions and activity limitations in terms of use of assistance, use
of orthoses or walking aids and use of adaptive devices were reported in nearly half of the patients.
Almost all patients (93%) were living independently in the community.

Distribution of PLAN Questionnaire data
Visual inspection of the PLAN Questionnaire data (Table 2) shows that scores on the subscalcs Physi
cal capacity and Transferring are evenly distributed over the range of possible scores (mean capacity
rating 3,4 and 2,4 respectively on a scale from 1 to 5). Capacity and need for help ratings on Hand
use and Oro-facial capacity, on the other hand, are skewed towards no activity limitations and no
need for help (mean capacity ratings 1,8 and 2,2, respectively).
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Table 1. Demographics and patient characteristics

Age in years (sd)

48 5(13 3)

Complaint duration in years (sd)

12 4(14 0)
50%

Gender in % female

Proportion

Disease categories

8%

-Motorneuron

18%

-Nerve

7%

-Neuromuscular Junction

67%

-Muscle
Use of aids orthoses housing adaptation and assistance
Community dwelling / living independently

93%

Use of assistance in the performance of activities

48%

Use of orthoses and walking aids

46%

Use of housing adaptation

44%

Table 2. Distribution of PLAN-Q data for each subscale showing the mean and standard deviation for the
raw PLAN-Q subscale scores
Reported need fo
0 (none) to 1 (yes

a

LAN-Q subscales

Physical capacity
(8 items)

3 4(1 2)

0 6(0 4)

Transferring
(5 items)

2 4 ( 1 1)

0 3(0 4)

Oro-facial capacity
(3 items,)

1 8(1 0)

0 2(0 4)

Hand use
(2 items)

2 2(1 2)

0 2(0 4)

Rilii mhiil/t ion ,Ui ilituvt d lilting of li'i itlntillt Ihm* ι,ηινιιισ futili I- nu ι \1ηι iffo'l ίο s iiiilMiiiiil ι Mui 1//1111 Ια /»( ι/αιιιι
lltlll ΙΟ tlllllpllUfi IO Olili Ι pil lllh llf tl'l Pillili tlÇl tinti stilliti OH il'! (ιψιΙιΙΙ) Ulli 11^ litui f? Olli 0 - 110 lltlti foi /'<//> 111 I 111 I A JOI blip
IUI tilt Hall foi Ili lp UIIIIIÇ

Predictive validity of the PLAN Questionnaire on referral for onc-ofl consultation by O 1 Receivei
Operation Characteristic anahsis showed that the area under the curve (AUC) for appi opriate
referral for one-off consultation by O l and the PLAN Questionnaire capacit) subscales, 'Physical
capacity','! ransfcrs' and 'Hand use were 0,78 (95% ( I 0,67-0,90), 0,75 (95% ( I 0,63-0,87) and
0,74 (95% CI 0,62-0,86), respcctnel)
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AUC of the relevant l'I AN Questionnaire need subscalcs were not significantly larger than 0,5
('Physical capacity' need for help rating 0,52 (95% C I 038-0,67),

Iransferring' need for help

rating 0,62 (95% CI 0,48-0,76) a n d ' H a n d use'need for help rating 0,58 (95% ( I 0,44-0,72) For
'Physical capacity , the maximal sum of sensitivity and specihcity was reached at subscale score ^,07,
which was used as cut-off point for a positive test for () I consultation. For ' Iransferring' and 'I land
use' these cut-off points were calculated and set at 1,90 and 1,75, respectively Multivariate logistic
regression showed that the subscales 'Physical capacity' and 'Hand use' (both in the 'capacity' rating)
were included as factors in the regression model Sensitivity and specihcity of the prediction model
(Table 3) based on these two factors were 0,84 and 0,57

Ihe pre-test probability of the patients

in the sample for an appropriate referral lor a one-off consultation by O I was 64%, the post-test
probability after applying the PI AN Questionnaire was increased to 7 8 % (95% ( I 69-85%) for a
positive PLAN questionnaire result and decreased to 33% (95% CI 20-50%) lor a negative PLAN
Questionnaire result

Table 3 Cross tabulation of appropriate referral for one-off consultation by Occupational therapy (OT) and
PLAN-Q outcome showing the number of correctly classified and misclassified patients
PLAN-Q
Positive test result
Negative test result
Total
Pontile tat result - iiibmilt

One-off OT consultation nol

One-off OT consultation
appropriate

ΡΙ>)*αιΐΙuipiieit) > 10

42

12

54

β

16

24

50

28

78

tinti hinid it<t > /

5 both in tht tiipinit\ dnneiHioii

Predictive validity of the PIAN Questionnaire on referral lor one-off consultation by PT Receiver
Operation Characteristic analysis of Ρ I did not yield a significant AUC for any of the subscales,
therclorc no logistic regression was performed for these data ('Physical capacity' capacity rating 0,61
(95% CI 0,48-0,74), need for help rating 0,58 (95% CI 0,44-0,72) and ' Iransferring' capacity
rating 0,59 (95% CI 0,46-0,73), need for help rating 0,49 (95% CI 0,35-0,64)]

Ihedntwe validity ojPLAN-Q

on referral jor one-off consultation by ST

For S I, the ROC analysis resulted in an AUC that was significantly larger than 0,5 for the 'Oro-facial
capacity' subscalc, 0,66 (95% CI 0,55-0,77) for the capacity rating and 0,64 (95% CI 0,53-0,76)
for the need for help rating The cut-off points for a positive test lor ST consultation were calculated
and set at the subscale score that produced the maximal sum of sensitivity and specificity

Ihe cut-off

points were set at 1,80 for the 'capacity rating and at 0,17 for the 'need for help' rating of the Oro
facial subscale Multivariate logistic regression on the S 1 data resulted m a regression model includ
ing the 'capacity dimension of the 'Oro-facial' subscale
56

Chapter 4

Sensitivity and speeihcity (Table 4) were 0,54 and 0,74 The pre-tcst probability for referral of the
patients in the sample for a one-off consultation by S 1 was 44%. The post-test probability was
increased to 6 1 % (95% CI 48-73%) for a positive PI AN Questionnaire and decreased to 3 3 %
(95% CI 25-41%) for a negative test

Table 4. Cross-tabulation of appropriate referral for a one-off consultation by Speech therapy (ST) and PLAN-Q
outcome showing the number of correctly classified and misclassified patients
PLAN-Q

One-off ST consultation not

One-off ST consu Itation
appropriate

Positive test result

22

14

36

Negative lest result

19

39

5Θ

Total

41

53

94

l'ouuie test wiiilt - iiibittili

())f> fiiaulciip<icir\ > 1 80 m the aìptiiity dwicìitinìi

Discussion
Ihe main finding of this study is that the PLAN Questionnaire screening may assist neurologists to
select the appropriate patients with NMDs for a one-off consultation by O l and ST, but not for
PT Furthermore, we found that 'need for help' as measured with the PLAN Questionnaire did noi
predict appropriate one-off consultation by an) of the involved allied health care professions

Ihe

PI AN Questionnaire is a simple questionnaire that can be used by patients with NMDs to indicate
whether they experience problems in executing specific tasks and activities, and whether they would
like to have professional (O I', PI or S I ) assistance 01 advice for these problems Our results indicate
that it can be used, in a neuromuscular centre, to select patients with NMDs who, also according to
the allied health care professionals, are likely to benefit from a (one-off) consultation
"Ihe PI AN Questionnaire, wc should emphasise, was developed to assist neurologists and patients to
determine whether, at a certain moment m time, referral to an allied health care professional might
be appropriate It is not a perfect instrument When exclusively based on the PLAN Questionnaire,
about one out of five patients in our patient population would be inappropriately referred to an OT,
while approximatclv one out of three patients would be inappropriately not referred For ST, approximately one out of three of our patient population would be mappropnatel) (not) referred Clear!},
the PI AN Questionnaire should be considered as an assistive instrument It docs not replace clinical
consideration and evaluation by a physician nor does it replace the patiem-physiuan contact and
interaction Ibe PLAN Questionnaire may assist physicians in their daily practice to improve appro
priatc referral for one-off consultation by of allied health care professional m patients with NMDs
Surprisingly, the PLAN Questionnaire appeared to have no value in predicting the appropriate
patients for referral to a one-off PT consultation Several reasons may account for this Ρ I is an allied
health care profession that historically relics on a bodily functions oriented perspective Ihe activity
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limitations of patients are interpreted by analyzing the underlying impairments in neuromusculoskcletal and movement related functions

M

"'. This results in a Ρ Γ judgment on the (in) effective

ness of the way patients deal with activity limitations, considering the impaired bodily functions.
Appropriateness of referral is therefore probably depending more on the (in) effectiveness of the way
patients deal with activity limitations than on the activity limitations themselves. The PLAN Ques
tionnaire only measures perceived activity limitations and may therefore not be able to predict appro
priate referral for one-off consultation by P I . Secondly, the progressive nature of most N M D requires
judgment of PT on the necessity of preventive measures on the level of body functions (e.g. muscle
stretching, maintaining joint mobility, breathing exercises or aerobic exercises) to prevent develop
ment of secondary complaints like low back pain, shoulder pain and deconditioning or unnecessary
deterioration of activities and participation. Preventive measures on the level of body functions of
PT are meant to safeguard pre-requisites for the performance of activities. This is differently for the
preventive interventions of O T and S I . Preventive interventions of O T and ST are primarily directed
at the activity and parricipation level (e.g. promoting the use of assistive devices to enable activi
ties and participation or advising to adjust the type of food that can be safely swallowed). Another
surprising finding was that none of the need for help outcomes predicted appropriate referral. In
patient-centred care, like allied health care, shared decision making is embedded in the process of
clinical reasoning. The patient's need before the one-off consultation, as measured with PLAN Ques
tionnaire, may not be decisive in the final therapist judgment on therapy advice. Appropriare referral
will possibly depend more on the patient's need after the one-off consultation. 'Ihe identification of
need for help in a patient—therapist relation is complex, it relies on delicate communication between
patient and health professional ' '" This communication will clarify patient's need for help and the
treatment options of the health professional during the consultation. In addition, most patients with
NMDs, having a chronic disease condition, which may have been present in a family over genera
tions, are used to having acrivity limitations, have accepted these limitations and may not expect that
anything can be done about it.

Limitations of the study
In the current study, we have investigated the referral process of neurologists in one specific centre,
the N M C N , using a transversal design. We did not study the effects of allied health care that may
have resulted from the best practice advice given by the expert therapists. Ihereforc wc are not able
to present and discuss the effects of the best practice advices. Secondly, wc have used expert judg
ment, taking into account an indication, availability of an effective intervention, and motivation on
the part of the patient to follow treatment advice, as the single criterion for rating consultation of an
allied health care professional as appropriate. Given the absence of a more objective evidence base of
sufficient level """"', we feel that this approach is justifiable. Finally, we studied the referral process in
one specific centre, using expert allied health care therapists and neurologists from that centre. Our
results will need confirmation by other studies involving other neuromuscular centers and therapists.
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Conclusion
Screening patients with N M D using the PLAN Questionnaire increased the probability of an appropriate referral for a one-off consultation by O T and ST. Unlike our expectations based on the theoretical model of the PLAN Questionnaire, the screening did not guide referral for a one-off consultation by PT. The expected prediction of appropriate referral to OT, PT and ST by the need for help
ratings within the PLAN Questionnaire was not confirmed. This means that future research will
have to identiiy predictors for appropriate referral to PT and the need for help ratings in the PLAN
Questionnaire may need to be abandoned. We suggest to include the subscales Physical capacity,
Oro-facial capacity and Hand use with only the capacity ratings in the final version of PLAN Questionnaire.

59

Parti

60

Part II
Indication

Part II

62

Chapter 5

Transparency and inter observer
agreement of clinical decisions
regarding physical therapy for
patients with neuromuscular
disorders; a pilot study

Submitted as:
PietcrscAJ, Munnekc M, Maas I), Cup EHC, van I ngclcn BGM,
Hendricks HT, van der Wilr GJ, Oostendorp RAB. Transparency
and interobserver agreement of clinical decisions

rcgaiding

physical therapy for patients with ncuiomuscular disoiders, a pilot
study I'hysTher (submitted 01-01-201 1).

63

Part II

64

Chapter 5

Abstract
Background: Lack of consistency and transparency in indication physical therapy (PT) for patients
with neuromuscular disorders (NMD) leads to, unwanted variation in patient management deci
sions. Objective: to present a protocol for a one-off expert PT consultation to indicate Ρ I treatment,
to pilot inter observer agreement of the indication decision and explore the transparency of the clini
cal decision making.
Design: A test retest design with 44 patients with 6 types of N M D , age between 18 and 70 years
and rwo experienced and protocol trained assessors. Assessments were performed independently one
to two weeks apart. Method: Face and content validity of the protocol were established through
a nationwide expert-panel procedure. The protocol offers a semi-structured assessment with core
element, the identification and further examination of five problem domains based on the Interna
tional Classification of Functioning, Disability and Health (ICF). Results: Agreement between the
two therapists for each of the five domains separately varied between 66% (n=29) for 'maintaining
body (head and trunk) positions' and 84% (n=37) for 'transferring'(Kappa's ranging from 0,36 to
0,49). Analysis of decision making revealed disagreement at three levels of decision making, at the
level of screening for objectives for further clinical examination (6/44), at the level of problem analy
sis and hypothesis (9/38) and at the level of treatment indication (7/29 disagreement on referral to
other professional than PT, 10/29 disagreement on treatability, 12/29 perfect agreement). I imita
tion: The results are pilot results and 'proof of principle', they may not yet be generalized. Conclu
sion: Ihe protocol may assist in the development of consistent and transparent PT treatment advice
in primary care for N M D patients and may support consensus among co-operating therapists on
decision making.

Introduction
Patients with neuromuscular disorders (NMDs) constitute a group of approximately 600 distinct
rare disease entities (2 * " ), . Although disease onset, etiology, severity and progression arc varying from
disease to disease and from individual to individual, the impairments of movement related functions
may, at some point in the course of the disease, lead to similar limitations in activities, like limitations
in walking, reaching, grasping, transferring and maintaining body positions, and participation prob
lems. Most NMDs are chronic illnesses with no curative treatment available with a fair life expec
tancy. As such, these patients need chronic or lifetime disease management to facilitate appropriate
and timely management of signs, symptoms and complications , " J '. Like most patients with chronic
disorders, patients with NMDs are characterized by recurrent episodes of increased complaints and
loss of functional ability. These may or may not be induced by disease progression.
Chronic care for patients with NMDs is about facilitating patients to live an autonomous life, regard
less of the severity of the consequences of the disease

,ll81)

. In line with the claim of rehabilita

tion that; '... the ultimate aim of rehabilitation is to maximize a person's participation in society'""1,
chronic physical therapy (PT) care for patients with NMDs may be described as supporting patients
to maintain an optimized level of physical functioning, to prevent complications and to recover from
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episodes of increased complaints with respect for their autonomy. This implies that patients may
need bouts of PT whenever their physical functioning is being threatened. That is, until they find a
new balance between what they are able to do and what they want to do (*5). It also implies that indications for treatment and insights on how patients with chronic illnesses may be best managed, may
change through the course of a lifetime due to the accumulation of new management insights and
scientific evidence. In the case of NMDs, we found that evidence on the efficacy of PT, specifically
on aerobic reconditioning, is accumulating and indicates that PT may play a more preventive role in
aerobic (re)conditioning for several types of NMDs

(86

""'. This change of paradigm may change refer-

ral policies of physicians considering that fear of inducing overuse weakness has dominated exercise
prescription for patients with NMDs for decades (*"',). However, the content and volume of PT in
patient care is not only guided by the physician prescribing therapy. It is also guided by the therapist
deciding on indication for treatment. This paper is about the latter process, decision making on
indication for PT by physical therapists.
For physical therapists the medical diagnosis of NMDs is the starting point of their process to decide
on indication for treatment. They are guided through the decision making process by the stages
defined in the patient management system

l% )

' ', together with models like the Hypothesis Oriented

Algorithm for Clinicians (HOAC II) ''"', the Rehab cycle ',*1 and Sacketts' Evidence Based Practice
principles <A4\ later refined by Haynes et al '''". The integrated methodical framework of PT reasoning
as described by Edwards "

, suggested PT clinical reasoning as a the combination of a hypothetical-

deductive reasoning model as well as a narrative reasoning model to capture the interpretation of the
findings in view of the patient perspective. This means that not only the clinimetric outcomes of the
examinations determine the outcome of decisions, but also the interpretation of the observations, test
results and physical examination by the therapists. However, in daily practice the use of these models
is often implicit and reasons for PT indication of patients with NMDs remain unclear.
The focus in PT care is mostly on the actual problems and needs rhat patients report, congruent
with the client-cenrcrcd approach "'" l02, which is required in contemporary healthcare. However, in
chronic disabling disorders the screening for potential future functional problems is just as important. Hence, the adaptation of the HOAC I to the HOAC II to include prevention in the framework
'"". In our practice experience, patients with NMDs are used to their gradually developing disability
and will not always value the consequences of the disability as problematic. Patients with NMDs
tend to underreport problems related to activities limitations and participation restrictions they have
gotten used to, because they have adapted their lives to the disabilities. It helps them to cope with the
impact of the disorders. Nevertheless, this strategy may also induce a neglect of potentially treatable
activity limitations and participation restrictions.
In a previously conducted cross-sectional study, among patients visiting an academic neuromuscular referral center, usual PT care was compared to indication according to PT expert advice. Forty
percent of the patients (41 out of 102) were receiving physical therapy (PT). However, a discrepancy
between usual care indication and expert advice for treatment was found. Leaving us to understand
the differences in indication for PT for patients with NMDs. fhis variability may reflect the variable
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needs of this rare and heterogenic group of patients O n the other hand, it may also reflect personal
preferences of therapists in their decision making or the lack of clinical experience with these disor
ders With these rare group of disorders it is likely that there is a gap between daily practice of less
experienced therapists and therapists with expertise in the field of NMDs
The aim of this article is threefold First to present a one-off consultation protocol to assess indication
ΡI and to give Ρ I treatment advice for patients with N M D s Second, to present pilot findings and
proof of principle on inter observer agreement and finally, to present an exploration of the disagree
ment on indication Ρ 1

Method
Study design
In a test retest design the inter observer agreement on the decision for Ρ 1 treatment of two trained
PTs (AP and DM) with clinical expertise in patients with NMDs was examined Patients were sched
uled for two visits at the centre, 1 -2 weeks apart The order of the visits was randomly assigned to
the two Ρ1 s who were not allowed to discuss their conclusions of the consultations with each other

Patient sample
The patients were selected from the Computer Registry of All Myopathies and Polyneuropathies
(CRAMP) database (103) Inclusion criteria were (1) one of the diagnoses, Chronic Inflammatory
Demyclinating Polyneuropathy (CIDP) or Chronic Progressive Fxternal Ophtalmoplegy (( ΡΓΟ) or
Limb Girdle Muscular Dystrophy (LGMD) or Myasthenia Gravis or Myositis or Myotonic Dystro
phy (MD), (2) age berwccn 18 and 70, (3) able to read and write Dutch and (4) available medical
records to check eligibility criteria Excluded were patients with (1) the ocular type of MG and (2)
co-morbidity that masked the N M D related health problems, like in patients involved in chronic
pain treatment, receiving systemic treatment for rheumatic disorders or patients with psychiatric
co-morbidity Patients who were eligible were invited to participate in the study When written
informed consent was obtained, they were included The medical ethical committee approved the
study (ABR nr NI 24557 091 08)

Assessors
Ρ Γ-1 (AP) had 23 years of clinical expertise in several fields ranging from primary care to acute hospi
tal care with a specialty in assessment and treatment of patients with N M D over the last decade PT-2
(DM) had 4 years of clinical expertise in acute hospital care and rehabilitation settings with a focus
on assessment and treatment of patients with N M D over the last 2 years

One-off consultation assessment protocol
PT-1 and PI-2 used the previously developed assessment protocol for one-off PT consultation " " M ,
The assessment protocol was based on a locally used practice-based protocol to evaluate patients with
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NMDs It basically followed the widely used patient/ client management systems with the stages of
the diagnostic process (screening, history taking, patient profile, examination objectives, physical
examination, analysis, conclusion) and the first stage of the therapeutic process (treatment plan) Key
to the protocol was the screening for both actual and potential problems related to NMDs and the
choice whether or not to pursue these problems with further clinical examination
In the assessment protocol we defined three moments for a deliberate clinical decision of the therapists The first was after the screening to identify the problems that may need further assessment
In the screening individual problems and needs were identified and linked to one or more of five
domains based on the World Health Organization's International Classification of Functioning
Disability and Health (ICb ) ,l") (1) walking and moving (d450-469), (2) carrying, moving and
handling objects (d430-449), (3) transferring oneself (d420), (4) maintaining body positions (d
415) and (5) respiratory function (b440-449) Any of these five domains may be selected for further
examination
We defined examination objectives at the level of functions, activities, participation and contextual
(both personal and external) factors for each of the five domains So a choice for any of the five
domains guided the content of the further clinical examination The second decision was made with
the analysis of clinical findings and a hypothesis was formulated Based on the hypothesis a third
decision was made, yes or no indication for PT treatment If the decision was yes' therapists noted
for which domains, treatment was advised and a plan including treatment objectives was described
For research purposes the not selected domains (in the screening phase) were examined afterwards as
a double check, to sec if any treatment indications were missed in the earlier phases of the consultation (see appendix for details on the consultation protocol)

Content andface validity of the one-off consultation
Since the consultation protocol was mainly derived from clinical practice in one neuromuscular
center we decided to verify content and face validity of the protocol An expert panel of physical therapists with experience in treating patients with NMDs was recruited from the nationwide
network of Rehabilitation Advice Centers for N M D m the Netherlands (RAC) They were asked to
judge the content of the consultation protocol using an e-mail questionnaire Items to judge were the
comprehensiveness and appropriateness of the five domains of screening and the comprehensiveness
and appropriateness of the examination objectives linked to each of the five domains A five point
Likert scale was used (score 1 = not important, 2 = little important, 3 = important, 4 = very important
and 5 = extremely important)
Responses were obtained from 16 P i s working in 12 different RACs, 15 RACs did not respond to
our invitation to participate Mean age of the respondents was 41 years (range 26-54 years) with a
male/female ratio of 7 to 9 PTs had a mean clinical practice experience of 17 years (range 3-31 years)
with an average of 9 years of experience with patients with N M D (range 3-26 years)
Respondents confirmed the comprehensiveness of five problem domains, average domain scores for
the panel ranged from 4 to 5 None of the problem domains were deemed redundant by any of the
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respondents Some respondents argued that more detailed problems at the level of participation
were required, like sexual activities or household activities and problems with respect to impaired
functions like endurance and cardiac function, but these remarks were not made more than once
among the responses Respondents also confirmed the list of examination objectives for each separate
problem domain with mean values for the panel between 3 and 4 (important to very important)
None of the respondents judged any of the items as unimportant No objectives were added to the
list, suggesting that the examination objectives were considered comprehensive to decide on referral
to Ρ 1 for treatment

Analysis of decision making
Physical therapists made a decision on treatment indication for each of the five problem domains
Prior to the indication decision the physical therapists had to analyze and summarize the relevant
clinical findings in an ICF based analysis form and describe a hypothesis on the patient's health prob
lem This hypothesis was underlying the indication decision and the treatment advice
Percentages of agreement between PT-1 and PT-2 for the decision on the PT treatment indication
for each separate problem domain were calculated as well as kappa coefficients to correct for chance
agreement Data distribution was inspected for data requirements for the interpretation of kappa
coefficients by calculating prevalence and bias indices ""^ " , 7 , Strength of agreement for the kappa
coefficients was interpreted as poor (k < 0), slight (k = 0,01- 0,20), fair (k =0,21-0,40), moderate
(k = 0,41-0,60) substantial (k = 0,61-0,80) and almost perfect (k = 0,81

1,00) according to Landis

and Koch ' " '
By reviewing the treatment hypotheses stated by the Ρ 1-1 and Ρ Γ-2 we could also evaluate and
compare what happened m the phase of problem analysis Hence, we could distinguish agreement at
three levels, 1) decision on domains that need further clinical examination, 2) problem analysis and
hypothesis, and 3) indication decision

Results
Patient characteristics
We pte-selected a random sample of 181 patients with N M D from the CRAMP database

After

applying the in- and exclusion criteria, we invited 96 eligible patients, 47 of whom entered the
study The most common reasons for not participating were patient burden with respect to physi
cal or psychological complaints (n=6) ) with respect to travelling (n=12) or patients that were not
interested in research participation (n=9) Finally, there was a large group of patients that did not
respond to the invitation or the reminder and could not be contacted by telephone (n=22) These 49
non participants were distributed over all 6 strata We succeeded to include 47 patients, 10 patients
with CIDP, 9 with CPEO, 13 with LGMD, 3 with M G , 2 with Myositis and 10 with M D Three
patients (2 with CPEO and 1 with LGMD) were withdrawn from the study because they cancelled
their appointments due to acute illness (flu) or hospitalization Mean age of the participants was 47
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years (SD 14 years) and 21 out of 44 patients were male Mean disease duration was 14 \cais (SD 1 2
s

years) with a mean Rankin scale "' of 2 (SD 1), indicating a chronic but mild disabling condition
of the patients In addition, neailv all patients (n=41) weic living independently in the community
and 16 had a paid |ob. Approximate!) half of the patients (n=21) used an) u p e ol walking aid oi had
adaptations installed in their house to support rhcir independence Moreover, 12 patients reported to
require professional assistance and 7 patients tequired mformal assistance to pei form their daily tasks,
indicating that even though the) had a mild disabling condition, their independence was chalkngcd

Agteement
Both physical thcinpists specified the domains for indication for each case

I he agreement varied

between 66% (n=29) foi maintaining body (head and trunk) positions' and 84% (n=37) Ιοί 'trans-

Table 1' Agreement on the decision for indication physical therapy treatment for each separate problem domain
by PT-1 (AP) and PT-2 (DM)
Indication walking and related activities
PT-1 vs PT-2 % (n)
yes
no

yes

no

57% (25)

18% (8)

75% (33) Prevalence index 0,36

5% (2)

20% (9)

25% (11) Bias index 0 14

62% (27)

38% (17)

100% (44) Agreement 77%, K=0,49 (95% CI 0,22-0 75)

Indication dexterity and related activities
PT-1 vs PT-2 % (n)
yes
no

yes
48% (21)

no
30% (13)

2%(1)

20% (9)

50% (22)

50% (22)

78% (34) Prevalence index 0 27
22% (10) Bias index 0 27
100% (44) Agreement 68% K=0,36 (95% CI 0,13-0 60)

Indication maintaining head and trunc positions
PT-1 vs PT-2 % (n)
yes
no

yes

no

9% (4)

25% (11)

9% (4)

57% (25)

18% (8)

82% (36)

34% (15) Prevalence index 0,48
66% (29) Bias index 0,16
Agreement 66% K=0 15 (95% CI -0 14-0 43)

100% (44)

Indication transferring and related activities
PT-1 vs PT-2 % (n)

yes

no

yes

7% (3)

11% (5)

no

5% (2)

77% (34)

12% (5)

88% (39)

18% (8) Prevalence index 0 70
82% (36) Bias index 0 07
100% (44) Agreement 84% K=0 37 (95% CI 0 01-0,74)

Indication respiratory function
PT-1 vs PT-2 % (n)

yes

no

yes

5% (2)

9% (4)

no

18% (8)

68% (30)

23% (10)

77% (34)

70

14% (6) Prevalence index 0,64
86% (38) Bias index 0,09
Agreement 73% K=0 01 (95% CI -0 22-0,41)
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ferring' (table 1) with non-significant Kappa-values for the domains of'maintaining head and trunc
positions' and 'respiratory functions'. Other domains had Kappa-values ranging from 0,36 to 0,
49, indicating fair to moderate agreement between PT-1 and PT-2. Prevalence indices were ranging
from 0,27 for dexterity to 0,64 for respiratory functions and bias indices were ranging from 0,07 for
transferring to 0,27 for dexterity.

-

Figure 1: Flow
chart of agreement
and disagree
ment related to
decision making
in the consultation
protocol
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On the left hand side the agreement and disagreement between PT-1 and PT-2 and on
the right hand side the three consecutive levels of decision making in the consultation
protocol.
Case Analysis of agreement and disagreement at the three leveb of decision making
Analysis of the decision making in the 44 cases revealed 6 cases with disagreement between PT- 1 and
PT-2 at the level of selection of domains for further clinical examination. In these cases the thera
pists agreed on the individual patient problem, but classified it in different domains. For instance,
complaints of shoulder and neck may have been assigned to problems in 'dexteriry and related activi
ties' or to 'maintaining head positions' or to both.
At the level of problem analysis 9 cases were found with disagreement of PT-1 and PT-2. This meant
that the therapists interpreted and weighted clinical findings? differently.
At the level of treatment indication decision 7 cases were found where PT-1 and PT-2 agreed on
the problem analysis, but disagreed on the health professional, like an occupational therapist, social
worker or psychologist instead of a physical therapist, that was best suited to treat the problem.
At the same level of indication decision another 10 cases were found where PT-1 and PT-2 agreed
on the problem analysis, but disagreed on the possibility of successful treatment of the problem with
PT, see figure 1.
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Discussion
The main finding of this study is that the assessment protocol for one-ofF consultations provided a
transparent advice on treatment indication for Ρ1 for patients with N M D
We have presented a one-ofF consultation protocol to assess indication PT and defined three levels of
decision making One on at the level of problems that need further clinical examination A second
at the level of analysis and treatment hypothesis and a third at the level of treatment indication The
pilot findings on the inter observer agreement of the consultation protocol showed that agreement
between Ρ Γ-1 and PT-2 was fair to moderate Agreement was different for separate treatment indica
tions, leaving room for further improvement of the decision making
The protocol made it possible to review clinical decisions of PT-1 and PT-2 in hindsight and evaluate
reasons for differences of opinion Thus, improving transparency of decision making

PopuUtton
We succeeded in recruiting a sample of the several types of NMDs based on the location and type
of the disorder (neurogenic disorders, dystrophic, myopathic, myasthenic and inflammatory muscle
disorders) Rankin scales, information on patient circumstances and disease duration showed an
independently living group of patients with on the average a mild disability in the chronic stage
of the disease These patients represent a group of patients that may normally not be seeking active
rehabilitation However, the range of disability covered both severely and mildly affected persons
Therefore, the protocol may also be used in the whole range of NMDs, but with an emphasis on the
chronic phase of the disorders Those NMDs with a very acute onset, like Guillain Barree syndrome
and myositis, were not included thus we cannot recommend the use of the consultation protocol in
these patients

CUsufication of problems and needs within the ICFframework
We stipulated in the assessment protocol that individual problems and needs can be categori7ed into
five preselected domains based on the ICF to guide the subsequent physical examination In most
cases, the two therapists had been successful in recoding the individual patient problems into the five
domains (38 out of 44 cases (86%) showed correct classification) This supports the content validity
of the assessment protocol It is yet another conformation of the finding that the ICF may be used
categorie patients complaints and problems and facilitates future comparison of problems and needs
between different patient groups as Stucki et al " 0 '' ) argued before

Agreement
Although percentages of agreement between the assessors were relatively high, the interpretation of
the achieved agreement beyond chance with the Kappa statistic showed differently Interpretation of
agreement turned out to be fair to moderate according to the criteria of Landis and Koch For two
domains Kappa values indicated that agreement was not different from chance agreement
Feinstem already reported on the problem of the double paradox in the calculation of Kappa l ""'
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The double paradox means that Kappa is underestimated in cases with high prevalences (différence
between cases with positive and negative agreement as a proportion of the total number of cases)
and overestimated in cases with high bias (difference between positive-negative and negative-positive
agreement as a proportion of the total number of cases) These phenomena may be visualized by the
prevalence and bias indices (1 " 0 The closer these indices are to zero the less kappa is influenced In
our four by four tables prevalence indices were relatively high which inflates the proportion of chance
agreement and lowers the kappa values Bias indices in our data were relatively low
However, the magnitude of agreement we found may very well reflect the scarcity of evidence of sufficient level on efficacy of PT treatment (80) When the body of knowledge on a subject is unclear, lack
of agreement on that subject is a logical consequence Appropriateness ratings are used as an instrument to reach consensus in expert panels on subjects where there is such a lack of clear evidence

(1 ,

"

Decisions for treatment for coronary revascularization " ' '' showed 70% agreement between panelists
and decisions to perform colonoscopy in bowel problems ( " " 85% agreement, similar to the agreement percentages we found in our study
The decision on PT treatment is a judgment that will be highly influenced by individual clinical
expertise and patient's expectations In this current study PT-1 (AP) and Ρ Γ-2 (DM) were working
closely together but had different backgrounds This may have influenced their judgment PT-1 (AP)
had more years of experience than PT-2 (DM) and the type of experience of the therapists was differ
ent PT-2 (DM) had been working in a multi-disciplinary rehabilitation team were as PT-1 (AP) had
not Differences m clinical reasoning have been reported between novice and experienced therapists
by Smith et al " M ) Our results show that PT-1 (AP) had a higher number of cases with indication
for PT treatment This may be a reflection of the finding of Smith et al that experienced therapists
have a broader perspective on the context of the patient and the more flexible and adaptive approach
Their continued searching for the most optimal outcomes, may provide the more experienced PT
with more treatment options than the less experienced Ρ1
Quinlan ( " 5 ' stipulated that new knowledge for the participants arises from multi-disciplinary
discourse on decision making and this knowledge is used in practice models and approaches of the
multi-disciplinary team members PT-2 (DM) had had work-experience in a multi-disciplinary reha
bilitation team This will have influenced the contents of the practice model that she used to make
clinical decisions Our results showed that PT 2 (DM) referred cases more often to other health
care disciplines than PT-1 (AP), mainly in the treatment domain of carrying, moving and handling
objects This resulted in disagreement on referral policy, which may imply the use a different practice
model based on the experiences of working in a multi-disciplinary rehabilitation team

Transparency
The consultation protocol is a first step towards more transparency in decisions on treatment indi
cation for patients with NMDs The structure of the protocol, with clearly defined moments of
decisions, enabled the assessors to look back on their clinical reasoning during the consultations
We could discover origins of and reasons for disagreement when analyzing the process of decision
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making As such, the protocol may serve as an education tool to discuss and improve clinical reasoning Further analysis may serve as input for research and provide input to design studies on complex
interventions

Limitations of the study
The study was designed as a 'proof of principle' study and the consultation protocol was aiming at
PT's with expertise in this complex field of NMDs This means that we wanted to find out if it was
possible to reach agreement on indication for PT treatment for patients with N M D under optimal circumstances Hence, wc chose two closely collaborating expert physical therapists as assessors
Therefore the results of this study may not yet be generalized Agreement numbers may be different
for other physical therapists Further discussions and consensus building on decision making among
expert physical therapists will be needed before confirmation of agreement including more therapists
in other settings may be undertaken

Recommendations
The analysis of the disagreement at the several levels of decision making showed the value of the
protocol It revealed why outcomes where inconsistent between the assessors and enabled them to
re-think their decision making and discuss it between them As such the protocol may be a valuable
instrument for inter-collegial discussion and education and may facilitate further insights in clinical
decision making Patient vignettes are an appropriate method to assess the quality of decision making
of clinicians within a clinical context and consensus procedures use vignettes to rate the appropriateness of clinical decisions " " l In future cases from this study may be transformed into patient
vignettes to be used for international discourse on the appropriateness of PI treatment indication
While this consensus building may be a long and sturdy process, therapists working with patients
with N M D may already use this assessment protocol to facilitate agreement in clinical decision
making on PT treatment and improve standards of care within their own facility, discussing decision
making with their colleagues
Finally, the proof of the pudding is in the eating After appropriately referring patients with N M D ,
research on the efficacy of the treatment advice will further improve referral and treatment advice for
patients with N M D
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Abstract:
Background Patients with chrome illnesses, like patients with Neuromuscular disorders (NMD) are
at risk to develop problems in participation Contemporary views on Occupational and Physical
Therapy (OT and PT) claim a role for O T and PT to prevent or overcome these problems in partici
pation However, it appears difficult to select appropriate patients for O T and PT treatment Hence,
a system of one-off consultations by expert O T or PT to guide referral of patients with N M D to O T
and PT was developed Aim To explore the correlations between indication for O T and PT based
on one-off consultations and participation problems Method In a cross sectional design 102 patients
with a variety of N M D were included All patients completed an impact on participation and auton
omy questionnaire (IPAQ) and received, within one month, a one-off consultation O l and PI to
advise on O T and PT treatment Consultation and IPAQ results were gathered independently and
correlations were calculated Results Significant correlations were found between indication for O T
and PT and activity and participation domains that encompass mobility, self-care and domestic
activities Conclusion Ihe results suggest that participation problems measured with the IPAQ is
taken into account in the decision making on indication O T and Ρ I in the one-off consultations

Introduction:
Patients with Neuromuscular disorders (NMDs) are an example of people with chronic disabling
disorders They are a heterogeneous group of patients with mostly slowly progressive disorders located
somewhere in the peripheral neuromuscular system NMDs result in chronic disabling conditions
with as key feature a gradual loss of muscle function ( " 7 ) For most of these patients, treatment
options are limited and full recovery is rarely achieved The impaired (muscle) functions may lead
to reduced activities and problems in participation which may be treated by occupational (OT) and
physical therapy (PT)
However, selection of patients with NMDs for OT and PT treatment appears to be difficult "' Ihere
is no consensus on the patients who may be amenable for OT and PT treatment, since scientific
evidence m

m )

is still ambiguous or insufficient, while low incidences for each separate N M D make it

difficult for individual healthcare professionals to acquire clinical expertise
It is advocated that care for patients with chronic illnesses may be best organized according to the
principles of the Chronic Care Model (CCM) ( a 2 " 8 I Key feature of optimal healthcare organization
for patients with chronic healthcare problems is a productive interaction between an informed and
activated patient and a prepared proactive team In patients with NMDs, Ο I and PT may be a part
of such a team Primary goal of rehabilitation professionals, including O T and P I , is to optimize
participation , s '" Assessment and evaluation of participation on the other hand, remains difficult ' " "
Cardol et al " 2 " 1 have previously argued that autonomy is an important pre-requisite for participa
tion They used their views on participation and autonomy in the development of the Impact on
Participation and Autonomy (IPAQ) 1 6 ' l 2 l ) Mars et al ( l 2 2 , supported this view from a philosophical
and social sciences perspective in a study on autonomy in physically disabled people They defined
autonomy as 'correspondence between what people want their lives to be like and what their lives are
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actually like' The latter part of this definition may be interpreted as the actual level of participation,
while a person's 'expectations of life determine whether participation may be 'lived' as problematic
The current perspectives of O T and PT on professional roles and tasks " ' ' i : 4 1 match the aim of (re)
balancing the correspondence between 'wanted' and 'actual' live that Mars et al described Illustrative
of this claim is that the role of autonomy-supportive behavior of therapists and treatment programs
that are designed to improve and facilitate patient autonomy have shown positive effects on treat
ment outcome '^ ' ' s '' '
Considering both the chronic care model and rehabilitation perspective, and the professional views
on roles and tasks of O T and PT, it may be expected that the indication for O T and I T is related
to problems in participation Hence, we set out to explore these relations It was hypothesized that
the indication for Ο Γ or PT treatment, should be related to IPAQ scores of patients with NMDs

Method
Study design
In a cross-sectional design participants received an invitation for a one-off O T and PT consultation
in order to establish the appropriate treatment advice Participation was assessed using the IPAQ,
a self-report questionnaire Approval of the study was obtained from the medical ethical committee
( C M O n r 2002/088)

Patients and recruitment
A convenient sample of consecutive patients attending the neuromuscular outpatient clinic of the
Radboud University Nijmegen Medical Centre (RUNMC) was asked to participate in the study
Patient charts were screened for inclusion criteria, when eligible, patients were invited to participate
in the study Patients had to meet the following inclusion criteria 1) probable or definite N M D
according to medical charts, 2) age 18 years or older, 3) sufficient command of the Dutch language
and 4) a scheduled appointment at a university neuromuscular outpatient clinic After giving infor
mation on the aim of the study and obtaining written informed consent, patients were included

Measurements
Patient characteristics
Patients completed questionnaires collecting demographic data and information regarding their
medical history and social background Tins included data on gender, age, diagnosis, duration of the
complaints and the use of walking aids, orthoses, personal assistance and housing adaptations Physi
cal functioning was measured with the Short Form 36 items (SF-36) " ' "
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OT and PT treatment advice
The treatment advice was given by four assessors, two senior OT's and two senior PT's with at least
three years of experience with patients with NMDs. They performed

one-off consultations that

resulted in a clinical judgment, 'yes' or 'no' indication for O T and PT. The consultations followed
common professional standards of O T and PT

(% 7,

'' , including an implicit orientation on the prob-

lems in participation. The assessors were unaware of the IPAQ results.
In the OT consultation, a client-centred interview based on the Canadian Occupational Performance
Measurement (COPM) ' " '''', was conducted. The patient was asked to describe an ordinary day and
highlight the problems encountered in daily life activities. In addition, observation of a daily task was
used to obtain information on occupational performance. Narrative, interpretive clinical reasoning
was used to reach agreement with the patient on indication for O T treatment.
The PT consultation focused on identification of patient problems, needs, and potential future problems and assessment of the patient by history-taking, observation, physical examination and performance testing at the level of functions (e.g. muscle strength, joint mobility) and activities (e.g. walking and moving around, transferring, carrying, moving and handling objects). Professional opinion
on treatment indication was matched with patient preferences and shared decision making was used
to decide on treatment indication. Inter observer agreement of the one-off PT consultation has been
reported " , 1 ) and proved satisfactory.

Problems in participation
Ihe Impact of Participation on Autonomy Questionnaire (IPAQ) was selected to measure problems
in participation. The five domains in the IPAQ are derived from the 1CF classification of activities
and participation after extensive psychometric evaluation. The IPAQ provides assessment ot patient
opinion on impact of restrictions in participation on autonomy in five domains, 'autonomy indoors',
'family role', 'autonomy outdoors', 'social relations' and 'work and education'. The IPAQ score results
in ordinal data on a five-point scale ranging from 'very good' to 'very poor' (0=very good, l=good,
2=fair, 3=poor, 4=very poor). Reliability and validity of the IPAQ have been assessed previously and
proved satisfactory " J ".

Statistics
Descriptive statistics describing central tendency and dispersion of patient characteristics are calculated as well as distribution of treatment indication O T and PT and IPAQ scores.
A matrix of the Spearman correlations of indication for O T and PT on the one hand and the IPAQ
subscales on the other hand was constructed. Level of significance was set at 0,05 and the significant
correlations were compared to the hypothesized relations.
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Results
Patients
During the inclusion period, 257 medical charts were reviewed by the researchers (EC and AP), 177
of these patients were eligible. Of these 177 patients, 102 agreed to participate in the study (Fig.l).
Demographics and patient characteristics are presented in table 1. Mean age was 48,5 years. Men and
women were evenly represented. The majority of patients had a mean disease duration of 12,4 years
(SD =14,0 yrs). A variety of disease categories was represented with 67% of patients having a muscle
disorder (myopathies, muscular dystrophies and myositis) and 3 3 % of patients with other types of
N M D (motor neuron, neuron and neuromuscular junction disorders). The research population had
a SF 36 physical functioning subscale mean value of 33,4 (SD = 27,0).
Consequences of the disease on impaired body functions and activity limitations in terms of reliance
on assistance, orthoses or walking aids and use of adaptive devices, were reported in nearly halfof the
patients. The majority of patients (93%) were living independently in the community.

Distribution of indication for OT and OT and IPACI scores
Approximately three quarters of the patients (71%) had an indication for O T and two third (64%)
had an indication for PT.
Individual patient IPAQ scores ranged from poor to good. Median values for the patients on the five
subscales ranged from fair to good (table 2). For the subscales 'family rolc'(median 1,6 interquartile range 1,0-2,3), 'autonomy outdoors' (median 1,7 interquartile range 1,2-2,2), and 'work and
education'(median 2,0 interquartile range 1,2-2,5), participation restrictions were highest.

CorreUtions of indication for OT and PT and IPAQ
'Ihe Spearman correlations of indication O T and PT showed statistically significant correlations with
the IPAQ scales, 'autonomy indoors', 'autonomy outdoors' and 'family role'. Indication for OT and
PT showed no statistically significant relation with the IPAQ scale 'social relations'. Indication O T
did show a statistically significant correlation with IPAQ subscalc 'work and education', indication
PT on the other hand did not (table 3).

Discussion
The main result of this study is that indication for O T and PT for patients with NMDs was correlated with problems in participation, as measured with the IPAQ. This confirmed our expectations
since the IPAQ subscales 'autonomy indoors', 'autonomy outdoors' and 'family role' represent important core O T and PT domains such as 'mobility', 'self care' and 'domestic life'. These findings suggest
that decision making of therapists based on the one-off O T and PT consultations may be in part
guided by the problems in participation as measured by the IPAQ.
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Not all IPAQsubscales were correlated with indication O T and PT. IPAQ subscale 'work and education', did show a statistically significant relation with indication OT, but not with indication PT. This
may be due to the focus in the PT consultation on the assessment of functions and activities whereas
the OT consultation was much more directed at participation, which includes the domain of work
and education.
Indication O T and PT was not correlated to the IPAQ subscale of social relations. While there is no
doubt about the impact on quality of life of problems the field of social relations, e.g. engaging in and
maintaining of social relations and it is obvious that multidisciplinary rehabilitation programs should
also treat these type of problems. However, the focus of this research was set at the indication O T
and PT and not at indication for other rehabilitation professionals, like social workers and psychologists or at the indication for multidisciplinary rehabilitation programs. This specific focus may have
narrowed the decision on indication.
Overall IPAQ results suggest fairly good levels of participation within the group of participants. This
contrasts with the low levels of physical functioning (33,4%) that were scored on the SF 36 (reference value for physical functioning in a general population is 8 3 % (SD 22.8) "^'.This finding may
be explained by Mars's definition of autonomy, being 'correspondence between what people want
their life to be like and what their life is actually like' " "' and by the so called response shift that was
found in participation research ' n 2 ) . Schwartz described the phenomenon of response shift in relation
to participation as: 'When indwiduak experience a health state change, they may change their internal
standards (recalihration), values (repnoritization) or meaning (reconceptualizatwn) of the target construct
one is asking them to self report...'. This explains how participation problems may not be appraised as
problems in spite of the measurable limitations in activities. Apparently patients tend to adapt their
life very well to their activity limitations in order to maintain their autonomy. These findings point
out the interdependency between participation and autonomy.
The strength of correlations between indication for O T and PT and problems in participation was
weak to moderate. The phenomenon of response shift may also explain the lack of strength of correlations. Patients may have 'recalibrated their internal standards', but may very well have been unaware
of possibilities to overcome problems in participation with O T and PT treatment. Another explanation for the lack of strength of correlations is that it reflects the multi-factorial decision making on
indication for O T or PT.
The finding that indication for O T and PT is correlated to problems in participation gives confidence in the face value of decision making on indication O T and PT for patients with NMDs. It is
also in line with contemporary societal views on consequences of disease that were inspired by the
introduction of the international classification of functioning, disability and health (ICF) " 8) . The
attention has shifted from a negative connotation, with a focus on what persons cannot do, to a positive connotation, with a focus on what persons still can do. In healthcare it has resulted in the focus
on participation as the ultimate goal of rehabilitation and in the Dutch in legislation on disability
benefits it resulted in benefits based on the ability of a person to earn money and participate in a paid
job instead of classifying what a person can no longer do.
8l
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In decision making of therapists on indication OT and PT for patients with NMDs we recommend
to add the IPAQ as a part of the assessment. It may warrant a more explicit attention to problems in
participation. Future research may focus on the content of participation problems in the treatment
advice by O T and PT and how multidisciplinary treatment programs are designed to treat these
participation problems.

82

Part III
Discussion
and
Summary

Part III

84

Chapter 7

^ 7

General Discussion

Part III

86

Chapter 7

A 'new' method for referral and indication
In the introduction we described the challenge to reduce unwanted variation of care of occupational
therapy (OT) , physical therapy (PT) and speech-language therapy (ST) for patients with neuromus
cular disorders (NMDs). The need for improvement was instigated by the observation that patients
with NMDs do not always receive appropriate care at the appropriate time. Sources for variation of
care may be found in the processes of referral, indication and treatment. In this thesis, referral and
indication for OT, PT and ST were addressed.

We have developed and tested a two-step decision support tool to assist health professionals and
patients in the decision making on referral and indication. The first step of this new system for
referral and indication involves the selection of appropriate patients for a one-off consultation by an
occupational therapist, physical therapist and speech-language therapist. 'Ihe self-report Perceived
Limitations in Activities and Needs (PLAN) questionnaire has been developed for this purpose.
The second step of this decision support tool is establishing an indication for OT, PT and ST, includ
ing treatment advice, in the one-off consultations. While the first step deals with the question which
patients should be referred for expert-advice, the second step deals with the question whether or not
patients have an indication for treatment and what treatment would be recommended.
We established cut-off points for referral based on PLAN questionnaire outcomes within the context
of a neuromuscular diagnostic center. Therefore we have positioned the new referral and indication
system within the patient management system of a neuromuscular diagnostic center, see figure 1.

Treatment circuit

Diagnostic circuii
1

\

\
/

\

Neurologist

.....\N
1

/

1

N.
Diagnosis
PLAN
Questionnaire

Rehabilitation

Multidisclplmary meeting

Λ1

•

v

»

Expert PT
advice

.

Expert OT
advice

ST
fr Expert
advice

\

v

.Y

"Ν

f

1

s

1Γ

Pnmary care
facilities

FoHowup

J

V

J

Figure I Shownig, h IU lined the ihr •e eleme
nts oj ώ e decision- u pport tool for ref Trai at d indication PLAN quest lonnaire
(step I) guiding rejerral for c*•pert advce or and S ι, t Xpert coi si Italians (step 2) and η ulli'disuplinary meeting t ο discuss
and implement ι ndta lion ana treatmei t advic " Arre w s between 71 dti-disciplinary ;neeting and treatment branches η dilating
communication , >etween health projesstonab wo "king ι 'I h patients w th NMDs

Figure 1: Positioning of the decision-support tool for referral and indication m a neuromuscular diagnostic
center
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The PLAN questionnaire
The PLAN questionnaire has proceeded through the stages for climmetric development w' l " ) . It
passed the steps of item selection and reduction, and reliability and validity testing

(6

' * 1"'ί,. The

PLAN questionnaire provides the neurologist with a quick and easy overview of the functional profile
of the patient. It may be filled out by the patient prior to visiting the neurologist. It adds the impactof-disease perspective to the predominant diagnosis-oriented perspective of the neurologist. In addi
tion the PLAN questionnaire is able guide referral for expert-consultation ("''i). Our study showed
that it improves the number of correctly referred patients to O T and ST.
Our validation study also showed that the PLAN questionnaire did not appropriately guide referral
for PT expert advice. In the theoretical construct of the PLAN questionnaire " , " we assumed that the
activity limitations would guide referral for an expert one-off consultation PT. The findings showed
that the PT consultation primarily addressed body functions to interpret the problems at the level of
functioning. This approach conttibuted to the treatment hypotheses of actual problems that patients
reported on in the PLAN questionnaire. It also resulted in the detection of potential future problems
related to the course of the disease and 'hidden' problems. Both are not reported on in the PLAN
questionnaire. Some patients may not mention problems because they are used to them and have
adapted their lives to the limitations, unaware of the potential treatment options available, like in
falling incidents or secondary decondidoning. Although 'hidden' problems are not mentioned by
patients at first notice, they may be a need to consider them when discussing patient management
decisions.
In our deliberations in the development of the PLAN questionnaire we assumed that both perceived
activity limitations and perceived need would contribute to referral decisions of patients with NMDs
to OT, PT and ST. However, results of our studies showed that perceived need did not guide referral.
One of the reasons may be that perceived need as questioned in the PLAN questionnaire could not
be measured reliable over time. This was supported by the findings in our test-retest study presented
in chapter three of this thesis. It has also been shown that patients tend to change their priorities in
what needs treatment over time. Cup et al conducted a reliability study of the Canadian Occupa
tional Performance measurement in stroke patients "•"'. The instrument helps patients to prioritize
the importance of health related problems and rate their satisfaction with these problems. Priorities
of patients were found to be variable over time. Finally, we think that perceived need is very much
guided by patient expectations of treatment. It is likely that patients did not expect that treatment
options may be available and therefore did not perceive a need for treatment. 'Ihis explanation is
supported by the finding that we indicated a group of patients with NMDs for treatment that were
formerly not indicated.
In the comparative study of Cup et al on health services use of patients with NMDs "' 4 5 % of
patients had an indication for PT according to expert-advice. Hence, it's a pity that PLAN question
naire does not guide referral to expert-PT consultation. It may improve cost-efficiency of the new
referral and indication method if an adjuvant set of criteria to guide referral to expert-PT consulta
tion would be developed.
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Further confirmation and fine-tuning of the screening capability of the PLAN questionnaire may
enhance confidence of future users of the new method of referral and indication. Participation of
other samples of patients with NMDs from other neuromuscular centers with other referring physicians and other teams of health professionals to conduct the expert-consultations would be preferred
to facilitate acceptance and dissemination of this care innovation.

Decision-making on referral and indication, 'old and new'
In the 'old' situation, reasons for referral by neurologists were unclear and variable for patients with
NMDs. We suspected that this variation was, in part, related to the predominant disease-oriented
perspective in neurology. Therefore, we introduced the PLAN questionnaire to add the impact-ofdisease perspective to the disease-oriented perspective of neurologists in the deliberations on patient
management decisions concerning referral and indication for OT, PT and ST.
In addition, in the 'old' situation, referral and indication to OT, PT and ST was characren/cd by the
cautious re-active treatment paradigm. NMDs (and therefore patients) could not be cured, interventions to optimize coping strategies were insufficiently performed. Active exercises and an active lifestyle were not promoted due to fear of causing overuse muscle weakness.
Although we cannot claim that the new method of referral and indication gives better outcomes at
the level of individual patients, we do know that it changes referral patterns "'. Our assumption is
that this change in referral pattern will ultimately result in better care. In the new system indication
and treatment goals are based on contemporary insights from the scientific evidence on efficacy of
interventions <BÜ'''' IM>> and on insights from chronic disease management

<828,,

.

'New' treatment rationales for OT, PT and ST in patients with NMDs
Traditionally referral and indication policy for rehabilitation for patients with NMDs has been dominated by fear of causing overuse weakness " " 'm. Until recently patients were told that too much
exercise may be harmful and physicians and therapists were educated likewise.
As a consequence of this view, referral and indication policy for rehabilitation was cautious and
re-active. Rehabilitation professions like OT, PT and ST were mainly considered when the disease
had progressed to the stage were patients needed adaptations to support their independence or when
patients persisted on referral. O T was thereby reduced to the supply of adaptations and wheelchairs.
Meanwhile signs and symptoms, and complaints like pain, fatigue and muscle contractures were
treated symptomatically, mostly by physical therapists. Interventions like massage, stretching and
practice of functional abilities, like transferring or walking, were the mainstay ( '' il) . Other signs and
symptoms, like speech and swallowing disorders were deemed inevitable and when detected in time,
treated with compensatory swallowing techniques or altering viscosity, volume, and consistency of
food and liquid "'<2). Hence, referral and indication for patients with NMDs for ST was sparse.

However, recent studies on exercise therapy provided the insight that exercise may not be detrimental
at all with regard to speeding up disease progression. At the same time results showed that aerobic
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exercises improved endurance and health related quality of life txercise regimens were well tolerated
and side effcers were negligible " a " '^ Other types of rehabilitation and OT, I T and SI interventions, like treatment in groups, life-style education and interventions for energy conservation have
shown promising results in other patient groups but have not yet been examined thoroughly in
patients with N M D s ( l , 4 M , H ' 1 1
Ihis evidence-based orientation together with knowledge on disease-specific muscle weakness distribution and prognosis made it possible to discuss early introduction of adaptations like orthoses,
walking support, arm support and adaptations of the environment Although evidence on the efficacy
of these interventions is still scarce ll ' ,s n ', they are common practice rehabilitation interventions
Often patients with NMDs fear that, once they start using adaptations, they will no longer be able
to perform the activities without adaptations and speed up deterioration of muscle function

Ihese

patients may develop 'overuse-complaints, like musculoskeletal complications due to prolonged
performance of activities while muscle function is insufficient On the contrary, patients may avoid
activity and use adaptations too early in their disease process They may develop complaints linked to
'underuse', further loss of muscle function due to inactivity I h e aim of O T and PT interventions is
to balance the activities and performance of patients between over- and underuse , thereby preventing both secondary deconditioning, and complications like e g falling and chronic pain

These, so far unconfirmed treatment rationales derived from both disease oriented and impact of
disease oriented insights open a new area of research for patients with NMDs Research is needed on
the appropriate timing and the efficacy of aids and adaptations in this population to find out if and
when it is better to be more active with an adaptation than less active without

'New' patients for indication OT, PT and ST
The new system for referral and indication induces a change in trearment population ITus change
may be explained by these 'new' indications for O I, PT and S I that emerged from using both the
disease-oriented and the impact-of-disease perspectives Patients with NMDs that would normally
not be seeking treatment in primary care or rehabilitation facilities would now be indicated Others
who had long-term treatment, mainly PI, were advised to cut back on the number of treatment
sessions Hendriks et al '" showed a similar shift in patient population visiting PT private practices
in primary care Ihey studied the effects of indication advice through one-off PT consultations on
referral patterns of general practitioners In short, their study also showed that new patients that
would not have been referred previously would be referred because physical therapists indicated them
for treatment and a proportion of the old patients that were referred would no longer be referred

Principles of chronic care management of patients with NMDs
Treatment advice for patients based on the one-off consultations was based on the principles of
chronic care as formulated m Bodenheimer's Chronic Care Model (CCM) ' s ' Core elements of
C CM are self-management support, use of clinical information systems, decision support and multi90
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disciplinary teamwork. Our indication policy and treatment advice was aimed at strengthening the
self-management skills of patients. Treatment was advised in shorter bouts and both goal-orienrcd
and time-constrained. Treatment goals were aimed at the attainment of self-management skills, like
learning how to maintain physical ability independently through exercises.

It has been described that successful treatment and patient adherence is related to the degree in which
patient autonomy is fostered in the treatment process"-1 l a i | . In chapter 6 of this thesis we presented
the positive relations between indication O T and Ρ Γ and Gardois assessment of participation prob
lems " 2 ' 1 with the Impact on Participation and Autonomy questionnaire (IPAQ). As expected, the
findings indicated that perceived problems in autonomy were related to indication for O T and P T It
also reassured us that the focus on the assessment of body functions in the PT consultation did not
lead to decreased attention for problems in autonomy. Hence, it supported the view that attention
for patient autonomy was embedded in the new system of referral and indication.

Consistency and transparency of decision making
Since variation in patient management decisions is notoriously wide

IM!

", we examined consistency

of PT decision making "*". Although agreement on indication between two experienced physi
cal therapists was relatively high (up to 84%), kappa statistics did not indicate a very high chance
corrected agreement. This predicts that indication decisions will vary between assessors, which is in
line with the findings in the 'Decisions' project "m.

However, we learned that our protocol for one-

off PT consultation provided transparency in decision making. Tins transparency may be a first step
towards the development of more consistency in indication decisions. The protocol may be used
by therapists to reflect on the decisions that were taken during the consultation in hindsight. Hence,
it may serve as a tool for consensus building and to generate hypotheses lor research. It may also be
used to facilitate development of expertise of professionals through deliberate reflection on their own
performance in one-off consultations "''" ' , " .

Multi-disciplinary collaboration
In figure 1 we presented the multi-disciplinary meeting as one of the elements of the new referral
and indication system. In the multi-disciplinary meeting, advice of OT, Ρ Γ and ST on indication
were discussed and opinions on appropriate referral and indication were exchanged and an integrated
advice was formulated. Discussions focused not only on the content of the advices, but also on refer
ral to rehabilitation services or referral to primary care services.
Boon et al " " ' presented a conceptual framework and described a continuum of healthcare practices
(parallel, consultative, collaborative, coordinated, multi-disciplinary, inter-disciplinary and integra
tive practice). Decision making moves in this continuum from individual autonomous decisions to
collaborative group decisions on patient management. Before this thesis, the co-operation between
involved professionals could be characterized as parallel practice (healthcare practitioners working
independently) or as collaborative practice (healthcare practitioners sharing information concerning
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a particular patient who is being treated by each of them on an ad hoc basis) The exchange of viewpoints, opinions and knowledge on NMDs between professionals in our setting, was an important
incentive for development of mutual understanding, team knowledge and team consensus on referral
and indication
Zwarenstein et al reviewed literature on inter-professional collaboration and the effects on professional practice and patient outcomes It showed that effects were mixed, indicating heterogeneity of
results

,mi

Bosch et al reviewed literature with a scope on patient care teams " v i l They organized

and compared results according to underlying team objectives Ihey divided teams in three groups,
teams with enhanced clinical expertise, teams with improved coordination and teams with both
The comparison between the three groups revealed a potential beneficial role of enhanced clinical
expertise and coordination on enhanced team performance and improved patient outcomes

fhis

suggests that coordination of care and of enhanced clinical expertise may need to be addressed when
reforming healthcare for patients with NMDs In the Netherlands the Dutch patient organization
for NMDs (Vereniging Spierziekten Nederland, VSN) has facilitated and certified a network of rehabilitation advice centers (RACs) Ihe purpose of RACs is to act as a regional center of expertise in
the treatment of patients with NMDs, treating patients, educating primary care therapists and giving
advice to patients and therapists However, our results show that this network of RA( s does not reach
all persons that were included in our studies
Ihe learning experience of our multi-disciplinary team on referral and indication may be used for
consensus building among stakeholders in Dutch neuromuscular healthcare Future implementation
of the new referral and indication system may also give opportunities to examine how a multi-disci
phnary team collaboration may be used to facilitate development of clinical expertise

Implementation of the new method of referral and indication?
We have established validity of our new method of referral and indication and proposed a potential
implementation environment Since the aim of the PLAN questionnaire is to assist neurologists to
select the appropriate patients with NMDs for referral at one point in time, it was not meant to
compare outcomes over time Hence the flaws in test-retest reliability may not hamper implementation
However, a bigger problem for implementation will be the so far untested effects of the new method
of referral and indication Will it truly result in better patient outcomes 5 Should we postpone implementation of this new method of referral and indication until it has proved efficacy'
This thesis builds on the evidence based orientation for OT, PT and ST for treatment of patients
with NMDs presented by Cup "'''', In this thesis the relative underdeveloped evidence-base of treatment interventions of OT, PT and S I for patients with NMDs was highlighted It also showed that
use of health services like O I PT and SI by patients with NMDs, indicated variability of care and
indications of over- and undcruse
The currently developed method of referral and indication does not represent a fixed set of treatment
interventions that are advised as preferred treatment interventions It is rather a way to make referral
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and indication practices more transparent and comparable It also drags on the so far not explicated
empirical knowledge of expert health professionals Treatment advices given by health professionals
clearly suggest treatment goals, proposed interventions and are usually time-constrained Content of
the indication decision and treatment advice are based on the best-evidence practice of the expert
health professionals, combining srate of the art scientific and empirical knowledge, with the interpretation of patient preferences As such the method for referral and indication will be able to change
along with the advancements in scientific and empirical knowledge Hence, efficacy of this method is
depending on the efficacy of the suggested interventions Should we then wait for these interventions
to prove their efficacy or can we get started'
The new method of referral and indication will result in more transparent treatment indications and
intervennons With appropriate monitoring of the treated patients cohorr data will be available in
due time In turn these data may be used m a feedback loop to the expert health professionals to
evaluate their decision making Since expert advice is now explicated it may also be subject to discussion among co-experts to reach consensus and as input for new research hypotheses Therefore wc
believe that implementation of this new method does not need to await proof of efficacy Implementation will lead to knowledge and adjustment of referral and indication decisions for OT, PT and S I
for patients with NMDs
However, implementation has proven to be a difficult process drol and Gnmshaw suggested to make
a diagnosis of the barriers for implementation Barriers may be found at the level of doctor, team
practice, hospital or wider environment Implementation strategy needs to be tailored to the specific
barriers detected

l21

In the model of Grol and Gnmshaw barriers for implementation are specific for

the local persons and organization that want to adopt the innovation I his means that, at this point,
we cannot discuss pros and cons of several implementation strategies for introducing our decisionsupport tool However, McNeil et al put forward two compliant models for implementation " , 0 ,
diffusion, aimed at the users and distillation, aimed at the innovation (see Box 1)

Box 1. Implementation through diffusion and distillation
'Diifusion' (39) describes phases of change of the users of che innovation (awareness, persuasion, decision, implementation and confirmation) towards full implementation in usual practice, while 'distillation' describes charac
tenstics of the innovation The characteristics of the innovation (appropriateness of evidence, potential impact,
adoptability and readiness) (38), may assist to idenufy priorities for the implementation strategy used to proceed
from one diffusion phase to another

Changing decisions on referral and indication of health professionals is not easy They need to be
convinced of the benefit chac will result from implementation of any innovation Even if the benefits
are obvious, change does not occur overmghr Health professionals need to be facilitated to change
routine practice behavior Distillation can be used to analyze characteristics of the innovation and
detect potential barriers and facilitators for implementation related to che innovacion itself
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Appropriateness of evidence and potential impact
Although patients may welcome the availability of new treatment options, the consequence of
promoting a more active life-style and taking responsibility for their own health may cause disrup
tion of routine habits. Patients who receive chronic OT, PT or ST treatment may be reluctant to
adopt this change. Ihe increasing evidence Ι *"' Λ) supports the introduction of active exercises and
promote paradigm shift towards a more active life-style for patients with NMDs. From the patient
self-management literature "^ " s ) we learned how to facilitate the patients to apply these 'new' activ
ity-based advices in their daily occupational performance and take responsibility for their own health.
Thus, aiming to replace the sedentary life-style for a more active lifestyle that may address secondary
deconditioning and decline of muscle function. This change in life-style may also address fatigue, a
frequently occurring phenomenon in patients with NMDs "'' 8I .
The adoption of this paradigm shift will give rise to discussion among patients and health profession
als. Efficacy of ΟΓ, PT and ST based on a more active referral and indication policy will certainly
need confirmation in clinical trials before this policy may be accepted as a new standard of care. As
such it will be a barrier for implementation of our new system of referral and indication.

Adoptability of innovation
The possibility to try-out the one-off consultations (and treatment advice), prior to implementation
may be a facilitator to improve adoptability of the new system for referral and indication. Referring
patients for a one-off consultation may be introduced on a small scale, and may be instantaneously
assessed for the beneficiary effects. Discussing the advice may lead to a better understanding between
health professionals and referring physicians and to consensus on reasons for referral and indication.
The PLAN questionnaire is short and easy to administer by the patient at home or while waiting
for the appointment. Online versions of the PLAN questionnaire are not readily available but may
increase adoptability.
Another potential barrier to adopt the new referral and indication system may be that referring physi
cians will need to change their habits in decision making.
In medical practice with the numerous (sub)specialists, interdisciplinary consultation is common
" v " . However, OT, PT and ST consultations are not practiced routinely. Referring physicians need to
acknowledge the expertise of occupational therapists, physical therapists and speech-language thera
pists on indication for treatment'"'"'. This in spite of professional developments in OT, PT and ST
that may warrant interdisciplinary consultation in their fields of clinical expertise. Occupational
therapists, physical therapists and speech-language therapists have developed from executing treat
ment on physician prescription towards independent health professionals with a professional body of
knowledge and system of clinical decision making " 2 , '-'' "'".
Perceived loss of autonomy on decision making on referral and indication may also be a poten
tial barrier to adopt the innovation. The PI AN questionnaire is surely not meant to overrule the
physician's task to decide on patient management. The PLAN questionnaire is to be used as a
decision-support tool. When it suggests referral, it may serve as a reminder to consider referral.
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The questions in the PLAN questionnaire may induce further discussion between patient and physician on the impact of the disease and the need for expert-advice.

Readiness to use
Referral with the PLAN questionnaire builds on expert-advice indication. The VSN has already
arranged a structure of RACs. We expect that introduction of the new system of referral and
indication may further facilitate the role of RACs as local centers of expertise. The co-operation
of RAC physical therapists in the development of a PT consultation for patients with NMDs
(see chapter 5) may act as a facilitator for implementation. 'Ihe expected growth of patient numbers
for OT, PT and ST may also encourage therapists to further develop their clinical expertise. With
higher patient numbers it may also be possible to re-arrange tasks so therapists can focus on the
development of neuromuscular expertise
Nevertheless, the implementation of the new system of referral and indication will require the organization and planning of a multi-disciplinary practice team and meeting. Staff and facilities need to
be re-allocated and properly financed. Further development of clinical expertise for OT, PT and ST
may need to be fostered by access to state-of-the art diagnoses-oriented and the impact-of-discase
body of knowledge as well as a team climate that facilitates deliberate reflection on performance.
Infrastructural prerequisites may be necessary to facilitate clinical expertise (e.g. access to online
search engines and easy access to neuromuscular neurologists with specific clinical expertise). Finally
it will take motivation of each individual team member to improve performance and be eager to learn
from each other and from the patients"'"1 '''' l<'",.

Future perspectives
Implementation of the new referral and indication method as decision support tool may best be
embedded in a chronic care model for patients with NMDs. Brand "''Jl advocated a leading role of
medical specialists in re-designing care for patients with chronic conditions using a stepped model of
care. This is in line with the Dutch government and pAiropean health policy on the development of
centers of expertise for complex and rare disorders " M , . This policy intends to centralize expertise on
complex and rare disorders to facilitate research and enhance quality of healthcare.
Stepped care is a health organization reform based on the principles of chronic care and defines the
way the several healthcare facilities co-operate in delivering healthcare to patients with a chronic
disabling disease. The assumptions underlying stepped care " M l are: 1) different individuals require
different levels of care, 2) the optimal level of care is determined by monitoring outcomes, 3) moving
from lower to higher levels of care based on patient outcomes can increase effectiveness and lower
costs.
The stepped model of care will require co-operation of health providers and commitment of healthcare facilities and health insurances to provide chronic care for patients with neuromuscular disorders.
We have developed a decision support tool for referral and indication in the Neuromuscular Expertise and Consultation Center (NECC). In the current situation the NECC functions as a regional
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and national center of expertise for patients with NMDs. Under the umbrella ot the NECC several
specific services have been developed like the NECC inpatient assessment, three days of intensive
multi-professional diagnostic assessments both in the field of medical diagnosis (to cover the multisystem pathology) as in the field of rehabilitation. The Neuralgic Amyotrophy outpatient assessment, one morning of multi-professional diagnostic assessments in the field of medical diagnosis and
prognosis and rehabilitation, and the Amytrophical Lateral Sclerosis (ALS) team for the diagnosis
and rehabilitation management of patients with ALS are examples. This shows that it is possible to
restructure care within institutional boundaries.
However, follow-up of the treatment advice and the monitoring of the patient for changes in health
status across healthcare facilities is more difficult to establish. A closer co-operation between health
professionals in the treatment and diagnostic branches is necessary to reach that goal. A monitoring
system that guides step-up or step-down decisions may need to be developed tor use across health
facilities, see figure 2.
Diagnostic facility

Complexity of patient management

Figure 2 showing the eure continuum fur patients with neuromuscular disorders depicting an increasing rote for specialized
centers like diagnostic facilities and rehabilitation centers as complexity of patient management increases. The diagonal arrow
depicting monitoring of patients across healthcare jacilities guiding step-up step-down care.

Figure 2: Future model for stepped neuromuscular care

The monitoring system should include an active participation of patients, providing information on
perceived health status and an active participation of health professionals, providing information on
the treatment process. The monitoring system may also enable the centers of expertise to monitor
patients for red flags indicating step-up care.

We imagine a future model of nationwide (perhaps Europe-wide) for stepped neuromuscular care,
with diagnostic centers, rehabilitation centers and primary care facilities working in close co-operation. It would involve using a shared monitoring and follow-up system, preferably web-based, to
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guide step-up and step-down decisions. The follow up should comprehend monitoring of patient
outcomes and potential threats to these outcomes. The PLAN questionnaire may be a part of this
monitoring system. Considering the complexity, heterogeneity and prevalence of patients with
NMDs and the required clinical expertise we suggest centralizing indication by expert therapists in
neuromuscular centers. When providing accurate treatment prescriptions sources of variation of care
may be reduced. The largest volume of care should preferably be performed within lower-cost care
segments, like primary care facilities. However, these facilities should be provided with an easy access
to expertise in the rehabilitation centers and diagnostic centers.
The consequence of the introduction of this new indication method and stepped neuromuscular care
is that it will facilitate the accumulation of clinical experience of the involved health professionals in
the neuromuscular centers. To facilitate the advancement from experience and knowledge to clinical
expertise, therapists may need to be enabled to devote the major part of their professional tasks to
patients with NMDs. They also need to develop productive interactions with other neuromuscular
specialists in a reflective multi-disciplinary team ( ' " " ί 5 , .

Recommendations
The effects of the new referral and indication method need further evaluation and outcomes need to
be related to quality of care, cost and quality of life. The screening of patients for referral for expert
consultation will need further refinement and most likely expansion to the screening for referral to
other health professionals. The increased transparency and uniformity of referral and indication may
provide new insights on the contents of the complex interventions like OT, PT and ST. The 'new'
indications may also lead to the design of new types of treatment, like physical education programs
to prevent secondary deconditioning, inactivity and participation restrictions. The development of
clinical expertise of occupational therapists, physical therapists and speech-language therapists in
neuromuscular centers will have to be fostered and monitored by designing a system for monitoring
and evaluating patient outcomes and using these outcomes to do better... so patients will benefit...
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This thesis is about transparency and uniformity of referral and indication for occupational therapy
(OT), physical therapy (PT) and speech-language therapy (ST) for patients with neuromuscular
disorders (NMDs) Referral rates and treatment indications for OT, PT and ST in patients with
NMDs were found to vary between patients and health professionals Reason for this variation was
often unclear It was also found that there were différences of opinion on referral and indication
policy between expert- therapists advice and usual care patient management This specifically applied
to the group of patients with slowly progressive chronic type of NMDs that would normally not be
seeking an intensive rehabilitation program It suggested that patients with this type of NMDs may
not always receive appropriate OT, PT and ST treatment Therefore we developed a new system
for referral and indication to OT, PT and ST to improve the quality of referral and indication for
patients with NMDs for OT, PT and ST
In Part one of this thesis the climmetric development of the Perceived Limitations in Activities and
Needs (PLAN) questionnaire is presented Chapter 2 describes the preliminary steps of the climmetric development of the PLAN questionnaire

Five clinical health professionals of the Neuromuscu-

lar Center Nijmegen (NMCN) formed an expert-panel They used the International Classification
of Functioning, Disability and Health (ICF) to select the item pool and response options for the
concept PLAN questionnaire The expert-panel agreed on the construct of the concept PLAN questionnaire The aim of this questionnaire was to signal problems and needs of patients with chronic,
slowly progressive NMDs with a view to referral for one-off consultations by Ο Γ, Ρ Γ and ST
The expert-panel selected items from the ICF activity categories relevant to the field of OT, PT and
ST Response options for the items were two dimensional, questioning 'capacity'ana 'needfor therapy
or advice'with respect to the activity The expert-panel reached consensus on the selection of 56 items
covering eight activity categories relevant to OT, P I , and ST for the concept PLAN questionnaire
We assessed feasibility of this concept questionnaire in a first pilot with 21 patients with a variety of
NMDs Patients judged the concept PLAN questionnaire positive on all predefined feasibility crite
ria In a second pilot we assessed the 56 item PLAN questionnaire m a large cohort of patients with
a broad variety of chronic N M D (n=208) Data were used to carry out item reduction by discarding
redundant items The item reduction procedure resulted in a reduction from 56 to 25 items cover
ing eight activity categories communication (2 items), eating and drinking (1 item), transferring
(7 items) , walking and moving around (5 items), transportation (2 items), lifting and carrying 0
items), fine hand use (3 items) and hand use above shoulder height (2 items)
In chapter 3 we describe the assessment of validity and reliability of the 25 item PI AN questionnaire
as next stage climmetric development In the validation study, 208 patients with a broad spectrum
of NMDs completed the PLAN questionnaire, Medical Outcome Study short-form 36-item version
(SF-36), and the Impact of Participation on Autonomy questionnaire (IPAQ) A subsection of 51
patients, whose physical condition was stable, participated in the evaluation of the intra- rater reli
ability of the questionnaire We constructed subscales for the PLAN questionnaire based on the
factors we found in the factorial analysis and tested them for reliability and validity Factorial analysis
resulted in an 18-item self-report questionnaire Items were grouped into four subscales ('physical
101

Part III

capacity', 'transferring', Oropharyngeal capacity', and 'hand-use'), each with two dimensions ('capac
ity' and 'need for help') Internal consistency of all subscales and validity measures proved satisfactory
and rest- retest reliability of 'physical capacity' and 'transferring' in the 'capacity' dimension was
good However, data for oropharyngeal capacity' and 'hand-use' showed poor reliability A skewed
data distribution may have caused this result The 'need for help' dimension showed poor intra-rater
reliability in all subscales, suggesting that need for help is a variable phenomenon
In chapter 4 we describe the predictive validity of the PLAN questionnaire We tested the ability of
the PLAN questionnaire to guide referral of patients with NMDs for a one-off expert Ο Γ, Ρ I or
ST consultation in a cross-sectional validation study with 102 patients with various NMDs Patients
received a one-off consultation by an expert OT, PT and ST and filled out the PLAN-Q Therapists
rated the appropriateness of the one-off consultations based on need, available treatment and patient
motivation We analyzed data with receiver operation characteristic (ROC) analysis and multivariate
logistic regression analysis Probability of appropriate referral for one-off O T and S Γ consultation
increased with the PLAN questionnaire However, probability of appropriate referral for one-off PT
consultation could not be increased by the PLAN questionnaire
In part II of this thesis we examined the decision making of physical therapists regarding indication
for treatment We also examined the relation of occupational and physical therapists decision making
on indication with patient autonomy as an important aspect of chronic care

In chapter 5 of this

thesis we describe a protocol for a one-off expert PT consultation to indicate PT treatment and pres
ent pilot results of the inter observer agreement on indication decisions for Ρ Γ We held a nationwide
expert-panel procedure to establish face and content validity of the protocol The expert-panel proce
dure resulted in a protocol that offered a semi-structured assessment Core element of the protocol
was the identification of five problem domains The protocol provided transparency with regard to
decision making For each problem category it prescribed the information, clinical tests, examina
tions and observations that need assessment to make transparent clinical decision on indication
In a test-retest design two experienced and protocol trained assessors performed assessments in 44
patients with 6 specified types of N M D Agreement on indication decisions between the two thera
pists varied between 66 and 84%, but Kappa values were low (K 0,36-0,49) indicating a large the
proportion of chance agreement fhe assessment protocol allowed us to analyze the reasons for varia
tion in patient management We found disagreement at three levels of decision making, at the level of
screening for objectives for further clinical examination (6 /44 cases), at the level of problem analysis
and hypothesis (9/38 cases) and at the level of treatment indication (in 7/29 cases disagreement on
referral to other professional than PT, m 10/29 cases disagreement on treatability, and in 12/29 cases
perfect agreement)
In chapter 6 of this thesis we explore the correlations between indication for O T and PT based on
one-off consultations and participation problems Patients with chronic illnesses, like patients with
NMDs, are at risk to develop problems in participation and loss of autonomy In our new system
for referral and indication we aim to facilitate appropriate referral and indication for OT, PT and ST
for patients with NMDs To explore if the new method for referral and indication results in indica
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tion decisions that are related to problems in participation and loss of autonomy, we conducted a
cross-sectional study with 102 patients with a variety of NMDs All patients completed an impact
on participation and autonomy questionnaire (IPAQ) and received, within one month, a one-off
consultation OT and PT We found significant correlations between indication for O T and PT and
activity and participation domains that encompass mobility, self-care and domestic activities This
result suggests a relation between problems in participation and loss of autonomy measured with the
IPAQ and indication decisions for O T and PT
In chapter 7 we discuss our 'new' method for referral and indication with the PLAN questionnaire
and the one-off OT, PT and ST consultations in the perspective of 'new' treatment rationales for
patients with NMDs These rationales are derived from the diagnosis-oriented and the impact-ofdisease perspectives and insights from chronic care management We also discuss the consistency and
transparency of decision making of expert physical therapists and the role of multi-disciplinary teams
in fostering expertise Finally we discuss some of the potential barriers for implementation of this
'new' method for referral and indication

Conclusion
We have developed and tested a two-step decision support tool to assist health professionals and
patients in the decision making on referral and indication The first step of this new system for
referral and indication involves the selection of appropriate patients for a one-off consultation by an
occupational therapist, physical therapist and speech-language therapist The self-report Perceived
Limitations in Activities and Needs (PLAN) questionnaire has been developed for this purpose The
second step of this decision support tool is establishing an indication for OT, PT and ST, including
treatment advice, in the one-off consultations
Recommendations for future developments
The effects of the new referral and indication method need further evaluation and outcomes need to
be related to quality of care, cost and quality of life
The screening of patients for referral for expert consultation will need further refinement and most
likely expansion to the screening for referral to other health professionals
The 'new' indications may also lead to the design of new types of treatment, like physical education
programs to prevent secondary deconditioning, inactivity and participation restrictions
The development of clinical expertise of occupational therapists, physical therapists and speech
language therapists in neuromuscular centers will have to be fostered and monitored by designing a
system for monitoring and evaluating patient outcomes
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Dit proefschrift heeft als onderwerp de transparantie en eenduidigheid van het verwijsbeleid en de
indicatiestelling voor ergotherapie (ET), fysiotherapie (FT) en logopedie (LO) bij patiënten met
neuromusculaire aandoeningen (NMA). NMA worden ook wel spierziekten genoemd. Het blijkt dat
verwijspatronen en behandelindicaties voor ET, FT en LO bij patiënten met NMA nogal kunnen
verschillen, zowel van patiënt tot patiënt als van zorgverlener tot zorgverlener. Het is onbekend
waarom deze verschillen er zijn. Uit onderzoek is gebleken dat ergotherapeuten, fysiotherapeuten
en logopedisten met expertise in NMA deels andere patiënten zouden indiceren voor behandeling
in vergelijking met de huidige praktijksituatie. Bij meer patiënten zou er eerder in het ziekteproces, kortere, doelgerichte en vaker multidisciplinaire therapie geadviseerd worden. Dit geldt vooral
voor de groep patiënten met een chronische langzaam progressieve vorm van NMA. Deze patiënten worden in de huidige praktijk doorgaans niet voor een revaiidatieprogramma aangemeld. Het
vermoeden bestaat dat deze groep van patiënten, door de zich geleidelijk ontwikkelende problemen, niet altijd op het juiste moment, de juiste zorg krijgt aangeboden. In dit proefschrift wordt de
ontwikkeling van een nieuwe manier van verwijzing en indicatiestelling voor ET, FT en LO beschreven om de kwaliteit van het verwijsbeleid en het inzicht in de indicatiestelling voor behandeling bij
ET, FT en LO te verbeteren.

Deel I van dit proefschrift is gewijd aan de klinimetrische ontwikkeling van de Perceived Limitations
in Activities and Needs (PLAN) vragenlijst. Deze vragenlijst is bedoeld als hulpmiddel voor artsen
om te bepalen wie zij wel en niet insturen voor een behandeladvies bij ET, FT en LO.
In hoofdstukken 2, 3 en 4 wordt de ontwikkeling van deze vragenlijst beschreven met achtereenvolgens de theoretische onderbouwing en de selectie van de te gebruiken vragen (items) en antwoordmogelijkheden van de vragenlijst (hoofdstuk 2), de het terugbrengen van het aantal vragen tot de
onderwerpen die er echt toe doen en het nagaan of de vragenlijst op een herhaalbare manier datgene
meet wat beoogd werd (hoofdstuk 3). In de wetenschap wordt dat itemreductie, betrouwbaarheid
en construct validiteit genoemd. Tenslotte is nagegaan of de vragenlijst inderdaad richting kan geven
aan het verwijsbeleid (hoofdstuk 4).
In hoofdstuk 1 wordt beschreven hoe een expert panel, een denktank bestaande uit zorgprofessionals
van het neuromusculaire centrum Nijmegen, heeft meegedacht over het doel, de vorm en de inhoud
van de PLAN vragenlijst. De International Classification of Functioning, Disability and Health (ICF)
werd gebruikt als uitgangspunt voor de selectie van de onderwerpen die bevraagd moesten worden
en de selectie van de antwoordmogelijkheden die bruikbare resultaten op zouden kunnen leveren.
De vragenlijst moest de problemen en de behoefte aan hulp voor die problemen bij patiënten kunnen
inventariseren teneinde gerichte verwijzing voor eenmalige consultatie van ET, FT en LO te kunnen
sturen.
Het expert panel selecteerde 56 onderwerpen verdeeld over 8 categorieën van activiteiten uit de ICF
die relevant werden geacht voor het vakgebied van ET, FT en LO én die mogelijk problemen zouden
kunnen geven bij patiënten met NMA.
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Er werd voor een twee dimensionale opzet van de vragenlijst gekozen waarbij er gevraagd werd naar
de hoeveelheid moeite die personen hebben met het uitvoeren van activiteiten en naar hun behoefte aan
advies of behandeling ten aanzien van de uitvoering van die activiteit
In een klein onderzoek met 21 patiënten met diverse types NMA werd naar de uitvoerbaarheid
en bruikbaarheid van dit concept gekeken De patiënten waren in grote meerderheid positief over
het goed kunnen invullen en beantwoorden van de concept vragenlijst In een groter onderzoek is
de vragenlijst voorgelegd aan 208 patiënten met een grote diversiteit aan NMA Met de ingevulde
vragenlijsten was het mogelijk om per afzonderlijke vraag na te gaan of deze vraag nier overbodig was
In wetenschappelijke termen wordt dit een item reductie procedure genoemd Deze exercitie resulteerde in een halvering van het aantal vragen in de vragenlijst Er bleven 25 van de 56 vragen over en
deze waren verdeeld over de 8 oorspronkelijk gekozen activiteitencategoneen, te weten communicatie (2 vragen), eten en drinken (1 vraag), het veranderen van houding of positie, ook wel genoemd
transfers (7 vragen), het lopen en zich verplaatsen (5 vragen), het gebruik maken van vervoer (2
vragen), het tillen en dragen (3 vragen), de handvaardigheid ( 3 vragen), en het gebruik van de hand
boven schouderhoogte (2 vragen)
In hoofdstuk 3 is de vragenlijst vergeleken met de theoretische grondslagen waarop deze is ontworpen
en is de betrouwbaarheid van de vragenlijst onderzocht Dit is gedaan door dezelfde groep van 208
patiënten gelijktijdig met de PLAN vragenlijst een twee andere vragenlijsten te laten invullen, een
algemene vragenlijst over het sociaal, psychisch en fysiek functioneren (de SF 36) en een vragenlijst die problemen in participatie en autonomie inzichtelijk maakt (IPAQ) Hierdoor konden we
de uitkomsten van de geschoonde PLAN vragenlijst vergelijken met de uitkomsten op deze twee
vragenlijsten die hun waarde reeds bewezen hebben en die deels vergelijkbare aspecten van het
menselijk functioneren meten Bij 51 van deze patiënten die in een stabiele fase van hun ziekte
waren is de PLAN vragenlijst tweemaal afgenomen om te kijken of patiënten beide keren dezelfde
antwoorden gaven
Met behulp van statistische analyse (factor analyse) konden we in de antwoorden op de geschoonde
PLAN vragenlijst vier subschalen en twee dimensies herkennen Aan de inhoud van de vragen
konden we per subschaal een inhoudelijk thema toekennen Er waren vragen die betrekking hadden
op algemene fysieke capaciteit, op transfers, op fysieke capaciteit van het mond-keel gebied en op handvaardigheid De rwee gevonden dimensies sloten aan bij de twee gestelde vragen per activiteit (moeite
met de uitvoering en behoefte aan advies of therapie)
Zeven vragen konden helaas niet bij een van de vier subschalen ondergebracht worden en werden om
die reden uit de PLAN vragenlijst verwijderd zodat er uiteindelijk 18 vragen overbleven (zie appendix
1 voor de inhoud van de vragenlijst)
De vragen die zijn samengevoegd tot de subschalen zijn daarna nogmaals gecontroleerd op onderlinge samenhang ook wel interne consistentie in wetenschappelijke taal Deze controle ondersteunde
de keuze om de vragen in de genoemde subschalen bijeen te brengen
De antwoorden op de aldus ontwikkelde subschalen zijn vervolgens vergeleken met de antwoorden
op de corresponderende subschalen van de SF 36 en de IPAQ De PLAN vragenlijst bleek ook bij
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deze vergelijking in voldoende mate de concepten te meten die te voren beoogd waren
Bi) de controle van de betrouwbaarheid bleek dat met name de behoefte aan advies en of therapie dimensie zeer variabel werd ingevuld door de patiënten wanneer de lijst op twee verschillende
momenten werd ingevuld Het vermoeden was dat de behoefte aan advies en of therapie blijkbaar
erg veranderlijk in de tijd is Daarom kan 'behoefte aan advies of therapie' niet op deze manier op
betrouwbaarheid getoetst worden Op de 'moeite' vragen voor de subschalcn over At fysieke keel-mond
capaciteit en handvaardigheid werd ook een hoge variatie gemeten Deze werd verklaard doordat er
bij de 51 patiënten die aan dit deel van het onderzoek deelnamen toevalligerwijs weinig problemen
in dit type activiteiten voor kwamen
In hoofdstuk 4 is het vermogen van de PLAN vragenlijst om richting te geven aan verwijzing voor
een eenmalig consult ET, FT of LO onderzocht hen groep van 102 van de eerder genoemde 208
patiënten met NMA heeft naast de eerder vermelde vragenlijsten ook nog een consult bij de \ I,
FT en LO gehad In het consult werd de patient onder70cht en werd na afloop een bchandeladvies
gegeven door de expert therapeut De indicatie werd gesteld op basis van noodzaak voor behandeling,
wetenschappelijke en ervaringskennis van de behandel mogelijkheden en de motivatie van de patient
om actief aan de behandeling deel te nemen Er is voor het onderzoek gerekend met de uitkomsten,
er is geen behandelindicatic of er is wel een behandelindicatie
Met statistische analyse technieken zoals receiver operation characteristics (ROC) en multivariate
logistische regressie analyse werden de afkappunten voor de PLAN vragenlijst voor verwijzing naar
E , FT, en LO berekend Gezocht werd naar een afkappunt met een optimale verhouding tussen het
aantal terecht verwezen patiënten (sensitivitieit) en het aantal terecht niet verwezen patiënten
De kans op een terechte verwijzing FT en ST verbeterde met het gebruik van de PI AN vragenlijst
ten opzichte van het verwijsbeleid zoals dat in de dagelijkse praktijk gevoerd wordt De kans op een
terechte verwijzing FT verbeterde echter niet na gebruik van de PLAN vragenlijst

In deel II van dit poefschrift wordt meer ingegaan op de besluitvorming rondom indicatiestelling
door fysiotherapeuten Daarnaast is nagegaan in hoeverre de besluitvorming van ergotherapeuten en
fysiotherapeutent samenhangt met de door de panent ervaren problemen in participatie en automnomie
In hoofdstuk 5 wordt een protocol beschreven voor het uitvoeren van een eenmalig consult fysiotherapie bij patiënten met NMA Tevens worden de resultaten gepresenteerd van een pilot naar de
intra-beoordelaars betrouwbaarheid van de besluitvorming voor indicatie fsyiotherapie op basis van
dat protocol door twee fysiotherapeuten
De uitgangspunten en de inhoud van het protocol zijn voorgelegd aan een groep expert fysiotherapeuten De experts zijn benaderd via het netwerk van revaliadatie advies centra (RAC) van de
Vereniging Spierziekten Nederland (VSN) De experts werd gevraagd om aan te geven of er met het
protocol de juiste informatie wordt verzameld om een besluit indicatie FT te nemen
Centraal element in het protocol was de identificatie van de aanwezigheid van gezondheidsproblemen
Deze zijn in 5 grote groepen samengevoegd Per probleemgroep is vervolgens aangegeven welke
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informatie, klinische tests, onderzoeken en observaties afgenomen en verzameld dienen te worden
om een besluit te kunnen nemen over indicatie fysiotherapie.
In een test-hertest onderzoek hebben twee ervaren en in het protocol getramde fysiotherapeuten 44
patiënten met 6 verschillende NMA volgens het protocol onderzocht. De uitkomst van het onderzoek was het besluit wel of geen indicatie fysiotherapie. De absolute overeenstemming tussen de 2
fysiotherapeuten varrieerde van 66 tot 84% (voor ieder probleemgebied werd per patient de beslissing vergeleken). Na correctie voor overeenkomst op basis van toeval (Cohen's Kappa) bleek de overeenkomst in besluitvorming matig te zijn (K: 0,36-0,49).
Nadere analyse van de besluitvorming bracht een aantal oorzaken voor de variatie in besluitvorming
aan het licht. Door de stappen in het protocol na te gaan konden er drie niveaus van besluitvorming
worden onderkend die in hierarchische relatie met elkaar stonden. Verschil in besluitvorming op het
eerste niveau werkte door in besluitvorming op het eind niveau, wel of geen indicatie fysiotherapie.
Het eerste niveau van besluitvorming betrof de identificatie van de problemen en toewijzing aan een
van de 5 probleemcategorieën ( in 6/44 patiënten verschil in besluitvorming). Het tweede niveau
van besluitvorming was de probleem analyse en de formulering van de behandelhypothese (in 9/38
patiènten was er verschil in probleem analyse). Ten slotte was er de besluitvorming op het niveau van
de behandindicatie (in 7/29 patiënten was er verschil in besluit wie de beste professional was om de
patient te behandelen, in 10/29 patiënten was er verschil van mening of het probleem van de patient
behandelbaar was en in 12/29 patiënten was er volledige overeenstemming over de behandelindicatie).

In hoofdstuk 6 van dit proefschrift worden de relaties van de indicatiestelling ET en FT door de expert
therapeuten met de ervaren problemen in participatie en autonomie verkend.
Patienten met chronische aandoeningen, zoals NMA hebben kans om geleidelijk of plots problemen
in paticipatie te ontwikkelen en worden geconfronteerd met verlies van autonomie. Het doel van
het voorgstelde verwijsbeleid en wijze van indicatiestelling is om patiënten met NMA op het juiste
moment de juiste zorg aan te bieden. Om te verkennen of de indicatiestelling door de expert therapeuten een relatie heeft met de door de patiënten ervaren problemen in participatie en autonomie is
bij de al eerder genoemde groep van 102 patiënten die allemaal een consult ET en FT hebben gehad
ook een vragenlijst over participatie en autonomie (IPAQ) afgenomen. Er werden signficante correlaties gevonden tussen de indicaties voor ET en FT en de IPAQ domeinen mobiliteit, zelfzorg en
activiteiten in en rondom huis. Deze relatie geeft aan dat de patiënten met een indicatie voor ET en
FT ook vaker problemen met hun autonomie op genoemde gebieden ervaren. Deze relatie suggereert
dat de indicatiestelling ET en FT mogelijk rekening heeft gehouden met de door patiënten ervaren
problemen in participatie en autonomie.
In hoofdstuk / w o r d t de 'nieuwe' methode van verwijzing en indicatiestelling (PLAN vragenlijst en
eenmalige consulten ET, FT, en LO) bediscussieerd in het licht van de 'nieuwe' behandelmogelijkheden voor patiënten met NMA. Deze behandel mogelijkheden komen voort uit het ziekte-georienteerde en het gevolgen-van-ziekte-georienreerde perspectief gecombineerd met inzichten uit de zorg
voor patiënten met chronische aandoeningen.
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Tevens wordt de eenduidigheid en transparantie van de klinische besluitvorming door expert fysiotherapeuten en de rol van multidisciplinaire teams in de ontwikkeling van expertise bediscussieerd.
Tenslotte wordt een discussie gevoerd over de (on)mogelijkheden van implementatie van dit 'meuwe'verwijs- en indicatiebeleid.

Conclusie
In dit proefschrift is een methode ontwikkeld waarmee in rwee stappen verwijzing en indicatiestelling voor paramedische therapie voor patiënten met NMA meer transparant en uniform gemaakt
kan worden. Uiteindelijk wordt beoogd om op het juiste moment de juiste zorg aan patiënten met
NMA aan te bieden.
De eerste stap betreft het selecteren van de juiste patiënten voor verwijzing naar een expert therapeut.
De PLAN vragenlijst kan de arts hierin ondersteunen.
De tweede stap is de indicatiestelling voor therapie door expert professionals inclusief een behandeladvies met behulp van een eenmalig consult.
Met de afronding van dit proefschrift is de nieuwe methode van verwijzen en indicatiestelling voor
patiënten met NMA uiteraard nog niet af. Onze aanbevelingen voor de toekomst zijn:
Nader onderzoek naar de effecten van de nieuwe verwijs en indicatie methode op de gezondheid van
patiënten met NMA is gewenst. De evaluatie van de resultaten zal niet alleen op ziekte gerelateerde
maten gericht moeten zijn maar vooral ook op kwaliteit van de geleverde zorg, kwaliteit van leven
en kosten efffectiviteit.
De screening van patiënten voor verwijzing voor eenmalige consultatie van een expert therapeut
biedt ruimte voor verbetering en mogelijk zal dit systeem kunnen worden uitgebreid met screening
voor andere zorg professionals.
De 'nieuwe' indicaties zullen moeten leiden tot het ontwikkelen van nieuwe behandelprogramma's
zoals gezondheidsvoorlichting en opvoeding om secundaire deconditionering, inactiviteit en problemen in participatie te voorkomen.
De ontwikkeling van klinische expertise van ergo- en fysiotherapeuten en logopedisten in de spierziekten centra zal moeten worden bevorderd en bestendigd door een feedback systeem met monitoring van patiënten waarbij gevolgd kan worden hoe behandel adviezen uitpakken.
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Dankwoord
Dit proefschrift was niet tot stand gekomen zonder de bereidwillige medewerking van de vele patiënten die het onderwerp van studie in dit proefschrift zijn. Ik was verbaasd over de grote bereidheid van
patiënten om mee te doen en weer een vragenlijst in te vullen. Mijn dank daarvoor.

Aan de patiënten, Ik heb veel van jullie geleerd zowel van de personen die aan de onderzoeken deelnamen als van de personen die ik in de veelvuldige klinische en poliklinische patiëntcontacten zag.
Daarvoor ben ik jullie dankbaar, jullie hebben mijn inzichten op het gebied van spierziekten mede
bepaald.

Mijn vader en moeder zijn degenen die mij op de wereld hebben gezet en mij het genetisch profiel
hebben meegegeven waarmee ik in staat ben geweest dit proefschrift te voltooien. Naast de genetische predispositie waarvan zij mij van hebben voorzien, hebben ze een belangrijke rol gespeeld in het
ontwikkelen van mijn potentieel in mijn opvoeding (nature and nuture dus!). Ik zie het afronden
van dit proefschrift dan ook als het inlossen van een oude belofte aan jullie. Eruit halen wat er in zit
was het motto! Pap en mam bedankt voor jullie onvoorwaardelijke steun en stimulans door de jaren
heen. Zelfs wanneer jullie niet goed begrepen waarom ik een zijweg koos hebben jullie mij steeds
onvoorwaardelijk gesteund.
Ik hoop dat ik jullie in de komende lastige jaren kan helpen en steunen zoals jullie dat steeds voor
mij hebben gedaan.

Baziel, jij was het die na het vertrek van Oscar mijn belangstelling voor spierziekten verder hebt
gewekt met je regelmatige verwijzingen. Door de ruimte die je liet voor het geven van ongevraagd
behandeladvies kon ik mijn expertise op het gebied van spierziekten en fysiotherapie ontwikkelen,
bedankt daarvoor.

Rob, we hebben wel eens gebotst maar ik weet dat die botsingen voortkwamen uit ons streven om
het goed (of perfect!) te doen. Jij was als eerste promotor een van de belangrijkste motoren voor het
bewaken van de voortgang van de promotie. We hebben het regelmatig gehad over mijn prioriteiten
als ik weer eens een periode weinig of geen tijd m de promotie kon steken. Het mooie is dat we in
de eindfase steeds meer naar elkaar toegroeiden en de wederzijdse waardering naar elkaar konden
uitspreken, bedankt daarvoor.

Gert Jan als derde promotor vervulde jij vaak de rol van luis in de pels en criticaster. Jij kon met
een simpele vraag een discussie versimpelen tot de essentie: 'kan je nu m een zin aangeven waar dit
om gaat...?'Oit hielp mij enorm bij het vasthouden van de grote lijn en niet te verzanden in details,
bedankt voor je wijsheid.
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Henk, als revalidatie arts bood je de paramedici alle kansen om expertise te ontwikkelen. Je wist ook
hoe je die expertise kon benutten ten voordele van de patiënten. Daarmee stond je mede aan de basis
van de ontwikkeling 7oals die in hec proefschrift is weergegeven. Respecrvol leren van elkaar, daarmee
is je attitude goed te karakteriseren. Jammer dat je niet meer in het Radboud werkt. Ik ben blij dat je
mijn co-promotor hebt willen zijn en dat ik vele jaren met je heb mogen samenwerken.

Edith mijn maatje bij het uitvoeren van het onderzoek en paranimf, je bent me vorig jaar voor
geweest en bent in juli 2011 gepromoveerd. Dank voor alle steun en stimulans gedurende de jaren
waarin we samen zijn opgetrokken, op alle gebied (werk en privé). Het was niet altijd gemakkelijk,
als ik twijfels had kon jij me het juiste perspectief laten zien.

Simone, zoals dit proefschrift een weerslag is van mijn persoonlijke en professionele ontwikkeling
ben jij voor mij een markant persoon in die ontwikkeling. Op verschillende momenten ben jij (heel)
belangrijk voor me geweest en ik ben blij dat je ook dit deel van mijn ontwikkeling als paranimf met
de verdediging van het proefschrift wilt meemaken. Bedankt, ik hoop dat dit voor jou ook een mooie
stimulans is voor je eigen 'PhD'.

Team fysiotherapie, als sectiehoofd hebben jullie me genoeg kopzorgen gegeven. Maar naast zorgen
hebben jullie het ook mogelijk gemaakt om dit proefschrift af te ronden. Door patientzorgtaken
van mij over te nemen kon ik aan mijn promotie werken. Ik vermoed dat menigeen bij tijd en wijle
geen idee had waar ik mee bezig was. Ondanks dat was er steeds de bereidwilligheid om mij uit de
wind te houden. Bedankt voor jullie teamwork. Jessica en Daphne in het bijzonder bedankt voor het
meehelpen met het ontwikkelen en uitvoeren van de fysiotherapie consulten.

Peter Kühlman, jij was in mijn beginjaren in het Radboud degene die mij heeft gestimuleerd in het
zetten van de eerste stappen op het promotiepad. Je had veel vertrouwen in mijn capaciteiten, helaas
ben je niet meer onder ons om dit moment mee te beleven. Ik weet zeker dat je op dit moment met
je mooie pak en je haar keurig gekapt vooraan had gezeten, bedankt voor je inspiratie en motivatie.

Alle secretaresses die in de afgelopen 10 jaar administratieve ondersteuning hebben geboden wil ik
bedanken voor het meedenken en uitbanden nemen van taken.

Zonder de subsidiegevers was deze promotie ook niet mogelijk geweest. Z O N M W via het VAZ
doelmatigheidsprogramma en het KNGF hebben bijgedragen aan het tot stand komen van deze
promotie, mijn dank daarvoor.
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Tenslotte wil ik Arthur bedanken voor het bieden van de broodnodige ontspanning door inspanning
de vele uren duurloop in het bos en de machtige beklimmingen op de fiets in de Alpen Ik wil Eddie
bedanken voor her bieden van tegenwicht tegen mijn serieuze aard en het belang van werk afte zetten
tegen het belang van het leven zelf

Als allerlaatste wil ik, mijn broers, zus en neefjes, mijn kinderen en mijn ex-vrouw bedanken, jullie
hebben mij gemaakt tot de persoon die ik nu ben Alle strubbelingen en ook de mooie momenten
hebben mij de levenservaring gebracht die mij ook in dit proefschrift van nut zijn geweest

Mirjam, Niels en Ehne jullie zijn aan het eind van dit proefschrift in beeld gekomen en ik hoop dat
jullie nog lang in beeld zullen blijven'

Allan
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Question 1: Walking and moving around and Lifting and carrying

Does il take you extra effort compared to other
persons of your age and gender when you

mild extra effort

Moderate extra
effort

Severe extra
effort

maximal extra
effort

Do you need to consult
a therapist for advice or
therapy for this problem?

U

J

J

J

J

J

a

•

a

a

•

a

j

U

u

u

α

a

u

u

N.A.

no extra effort

1 1 walk distances up lo 1 km?

J

1 2 walk distances over 1 km 9

a
j

u

J

1 4 climb stairs''

a

α

Ο

Ώ

1 5 Lift and carry groceries?

J

u

J

U

1 6 sit on the floor and rise again?

a

a

a

•

1 7 move furniture?

u

u

J

U

Ü

u

1 8 collect and dispose of garbage?

•

α

•

•

=1

a

no extra effort

mild extra effort

Moderate extra
effort

Severe extra
effort

maximal extra
effort

Do you need to consult
a therapist for advice or
therapy for this problem?

J

_1

3

U

J

•

a

α

Q

u

j

a

α

1 3 walk uneven or sloping surfaces

7

a

Question 2: Transferring

Does it take you extra effort compared to other
persons of your age and gender when you

2 1 transfer yourself into or out of a (wheel)chair?

J

J

2 2 transfer yourself into or out of bed?

•

Q

2 3 transfer yourself on to or of the loilet
seal?
2 4 transfer your self into, or out of a car?

•

•

2 5 lay and roll over?

J

ü

J

u

j

Question 3: Speech, chewing and swallowing
Does il take you extra effort compared to other
persons of your age and gender when you
?

N.A.

no extra effort

mild extra effort

Moderale extra
effort

Severe extra
effort

maximal extra
effort

Do you need to consult
a therapist for advice or
therapy for this problem?

Ü

Ü

J

J

3

a

u
α

j

a
•

•

J

mild extra effort

Moderate extra
effort

3 1 speak with melody of voice'

U

Zl

3.2 speak with a loud voice?

Q

3 3 eal and chew food like meaf

Ώ

•
•

3

Question 4: Hand-use
Does it take you extra effort compared to other
persons of your age and gender when you

no extra effort

Severe extra
effort

maximal extra
effort

Do you need to consult
a therapist for advice or
therapy for this problem?

4 1 perform self care aclivities while using tools like
a toothbrush, razor or nail-scissors7
4.2 do the housework while using tools like
scissors, vacuum-cleaner or kitchen utensils

Would you please check if you have answered all questions'' We would like you to answer Ihe question on the amount of effort to perform the activity and the question on your
need for therapy or advice on each item
Thank you for your time
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De volgende vragenlijst gaat over uw functioneren tijdens activiteiten, zoals u dat zelf ervaart
BIJ iedere activiteit stellen we u twee vragen
Heeft u extra moeite vergeleken met andere personen van uw leeftijd en geslacht met
Wilt u hiervoor eenmalig onderzoek en advies?

?

Als een activiteit niet voorkomt in uw leven vult u dan niet van toepassing in
Als u een activiteit met of met meer kunt uitvoeren of de activiteit kost u zeer veel extra moeite gebruikt u dan score 5
Wilt u op iedere regel een antwoord aankruisen?

Vraag 1 fysieke capaciteit

Heeft u extra moeite vergeleken met andere personen van
uw leeftijd en geslacht met
?

geen extra
moeite

Geringe extra
moeite

extra moeite

veel extra
moeite

zeer veel extra
moeite

Wilt u hiervoor eenmalig
onderzoek en advies?

1 1 lopen (tot 1 km)"?

U

5

U

1 2 lopen (meer dan 1 km)?

α

5

•

1 3 lopen op oneffen lerrein?

j

5

3

1 4 traplopen'

Q

5

O

j

5

ü

5

•

5

J

5

•

1 5 het doen van boodschappen''
1 6 zitten op de vloer en m en uit die positie opkomen
1 7 hel verplaatsen van meubels?
1 θ het opruimen en buiten zetten van het vuilnis?

7

j

Vraag 2 het v e r p l a a t s e n van uzelf

Heeft u extra moeite vergeleken met andere
personen van uw leeftijd en geslacht met

geen extra
moeite

geringe extra
moeite

extra moeite

veel extra
moeite

zeer veel extra

Wilt u hiervoor eenmalig
onderzoek en advies?

2 1 in en uil een sloel of rolstoel k o m e n 7

ü

J

2 2 in en uit bed k o m e n ' '

a

α

2 4 in en uit een auto k o m e n 7

a

2 5 gaan liggen en o m r o l l e n 7

ü

•
•

2 3 naar hel toilet gaan en er weer vanaf
komen7

Vraag 3 het g e b r u i k v a n uw h a n d e n

Heeft u extra moeite vergeleken met andere
personen van uw leeftijd en geslacht met

geen extra
moeite

geringe extra
moeite

extra moeite

veel extra
moeite

zeer veel extra

Wilt υ hiervoor eenmalig
onderzoek en advies?

3 1 het gebruiken van voorwerpen nodig voor uw
eigen v e r z o r g i n g 7 (bijv tandenborstel nagelkmpschaar scheermes lampons toiletpapier of make-up
artikelen)

5

•

3 2 het gebruiken van voorwerpen in het huis
houden7
(bijv schaar, dweil, stofzuiger bestek serviesgoed of
keukengerei)

5

•

Vraag 4 Oro-faciale capaciteit

Heeft u extra moeite vergeleken met andere personen van
uw leeftijd en geslacht met
?
4 1 gebruiken van zinsmelodie intonatie'''
4 2 spreken met stemverheffing''
4 3 kauwen en slikken van taai voedsel bijvoorbeeld
vlees''

nvt.

•
•

geen extra
moeite

geringe extra
moeite

veel extra
moeite

extra moeite

zeer veel extra
moeite

Wilt u hiervoor eenmalig
onderzoek en advies?

1

2

3

4

5

1

2

3

4

5

α
α

5

U

Wilt u controleren of u m de laatste kolom de activiteiten heeft aangekruist waarvoor u een eenmalig onderzoek en advies van
een Ergotherapeut Fysiotherapeut of Logopedist zou wensen?
Bedankt voor het invullen
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Appendix 3 - Physical therapy consultation protocol

Information sources:
Correspondence:
History of Physician reports and PI reports

Self report questionnaires:
General inventory
Type of and duration of complaints
Previous treatment and results
Social context, roles and tasks, type of housing, use of (in)formal assistance
and aids and adaptations

Arm-hand ability
Disability of Arm, Shoulder and Hand (DASH) l"''"

Ambulation
halls Efficacy scale International (HES-1) '"' '

Fatigue
hatigue Severity Scale (FSS) '"'"'

Pain
McGill Pain Qucstionairy (MPQ) l"''"

Coping and cognition
Pain Coping and Cognition List ( P C O ) " '" and Sickness Cognition I ist ( / C l ) " '

History taking:
Semi-structured interview to verily and clarify the information given in de general inventory and the
other questionnaires and to identify the problems and needs.

Identification of individual Patient needs and problems and classification
into one or more treatment domains:
(1) walking and moving (d450-469)/ (2) carrying, moving and handling ob|ects (d430-449)/ (3)
transferring oneself (d420)/ 4) maintaining body positions (d 415), (5) respiratory function (b440449).
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Examination of the selected problem classes:
PTs perform observations, testing and physical examination according to the list of mandatory examination objectives. For each listed item they are required to report result and interpretation of the
observation, testing and physical examination.

Mandatory examination objectives for each problem class:
(1) walking and moving (d450-469)

Observation of walking or moving around as an activity in a 6 minute walking test and functions
related to walking or moving around: balance (static and dynamic).
Assessment of muscle force, fatigue, endurance, sensory function, muscle length, joint mobility, pain.

(2) carrying moving and handling objects (d430-449)

Observation of reach grasp lifting carrying and manipulating objects as activities and verily reported
problems in the DASH questionnaire.
Assessment of functions related to carrying, moving and handling objects: muscle force and length,
sensory function, fatigue, coordination, joint mobility, pain.

(3) transferring oneself (d420)

Observation of safety and performance of transferring as an activity (also use FES-I for self reported
fear of falling to examine aspects related to fear of falling).
Assessment of functions related to transferring: muscle force, fatigue, coordination, balance (static
and dynamic), sensory function, muscle length, joint mobility, pain.

(4) maintaining body positions (d 415)

Observation of head and trunk positions sitting and standing and during performance of activities
(choose activities related to the reported problems.
Assessment of functions related to maintaining head and trunc positions: fatigue, muscle force, pain,
coordination, joint mobility and muscle length.
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(5) respiratory fiinction (b440-449).

Observation of breathing pattern in rest and during activities and observation of cough maneuver.
Assessment of functions related to respiratory function: dyspnea, muscle force, joint mobility (thorax,
cervical and thoracic spine and shoulders) pain, muscle length, and coordination.

General examination objectives for all patients:
Personalfactors reUted to reported problems·

Interview on and observation of used strategics to overcome the problem and identification of the
predominant coping style.
Interview on the implicit cognitive attributions to the disease and the related complaints
Interview and observation of degree of acceptance of restrictions and limitations.

Externalfactors reUted to needs and problems:

Inventory on housing and environmental challenges and use of adaptations and aids, formal and
informal assistance.
Interview on performed and important tasks and roles in domestic life, major life areas and community, social and civic life (including work) and their relation to physical performance.

Analysis:
Relate results and interpretation of examination objectives to patient problem and state treatment
hypothesis on interactions that cause, aggravate or prolong the problem

Plan:
Formulate treatment advice with choice of goals, interventions, evaluation period and frequency and
duration of treatment
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1

Het ontwikkelen \an een rucuue \ragenli|st is als goud ze\en
uit erts, \eel werk \oor uiteindeLi|k een klein \olume aan
opbrengst waan an de waarde pas later duideli|k zal worden (dit
proefschrift)

2

De Internationa] Classificatie of Human hunctiomng (ICF)
is goed bruikbaar om s\stematische itemselectie toe te passen
\oor een \ragenh|st die aspecten \an het menseli|k functioneren
beoogt te meten (dit proefschnft)

3

Staosusche criteria en inhoudeli]ke argumenten dienen elkaar
te ondersteunen (niet te beconcurreren) bi] het proces \ an
itemreductie (dit proefschrift)

4

De PL-W \ragenli|st kan gebruikt worden om te bepalen
welke padenten met neuromusculairc aandoeningen \erwe7en
zouden kunnen worden \oor een bchandeladues \an een expert
ergotherapeut of logopedist (dit proetschnh)

5

Verbetering \ an klinische besluit\ orming begint bij meer
transparantie \an diezelfde besluie orming (dit proefschrift)

6

Ten juiste behandelindicatie stellen is meer dan het
samenbrengen \an \raag en aanbod (dit proefschrift)

7

\ i e t alleen kennis \an de ziekte is nodig om een zieke te kunnen
helpen, ook kennis \an die zieke is noodzakelijk (dit proefschrift)

8

Bij pauenten met chronische ziekten zou paramedische therapie
moeten bijdragen aan het behoud \an participatie en autonomie
\an die patiënten (dit proefschrift)

9

\er\vondenng is het begin \an alle wijsheid (Aristoteles)

10

Gras gaat niet harder groeien als je er aan trekt (Nederlands
spreekwoord)

"Ί

