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Chapter 1. Introduction




Chapter 1

Malnutrition

The first broadly accepted definition of malnutrition was published in 2006 by the
European Society of Clinical Nutrition and Metabolism (ESPEN)."? In this definition,
malnutrition was described as follows: "A state of nutrition in which a deficiency or excess
(or imbalance) of energy, protein, and other nutrients causes measurable adverse effects
on tissue/body form (body shape, size and composition) and function, and clinical
outcome"."? Another influential organization, the American Society of Parenteral and
Enteral Nutrition (ASPEN), proposed the following definition of disease-related
malnutrition in 2012: “An acute, subacute or chronic state of nutrition, in which a
combination of varying degrees of overnutrition or undernutrition with or without
inflammatory activity has led to a change in body composition and diminished function”.®*
From these definitions we can derive that malnutrition is a multidimensional construct. In
this construct, four domains can be distinguished: 1. Nutrient balance (nutritional intake
vs. nutritional requirements/expenditure); 2. Body shape, body size and body composition;
3. Body function; and in some instances 4. Inflammatory factors.® Malnutrition has been
widely confirmed as an important factor in adverse clinical outcomes in patients with

cancer.®” However, it is unclear to what extent methods used for assessment of malnutrition

in patients with cancer include assessment of these domains.
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Introduction

Head and neck cancer and malnutrition

Head and neck cancer includes cancer of the oral cavity, nasal cavity, paranasal sinuses,
oropharynx, hypopharynx, and larynx (Figure 1). In 2017, a number of 3081 new patients
with head and neck cancer were diagnosed in the Netherlands. As a result, head and neck
cancer is currently the seventh most common malignancy in men and the ninth most
common malignancy in women in the Netherlands.® Although the majority of patients with
head and neck cancer present with locally advanced disease, these patients are generally
treated with curative intent. The treatment approach is aggressive and consists of primary
surgery or radiotherapy. Surgical resection of high stage tumors is followed by radiotherapy.
Primary radiotherapy and postoperative radiotherapy can be combined with concomitant
systemic therapy, like chemotherapy or biologicals. In patients not eligible for surgery due

to irresectable tumors, combined concomitant chemo-radiotherapy is preferred.’!!

nasal cavity

~

- --nasopharynx

-
-

oral cavity - X
........ -oropharynx

-hypopharynx

Figure 1. Head and neck anatomy. Printed with permission.'?
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Chapter 1

In patients with head and neck cancer, the localization of the tumor in the upper
aero-digestive tract combined with the aggressive treatment often lead to development of
risk factors for malnutrition, such as chewing disabilities, swallowing problems, anorexia,
and sore mouth.!3* Due to these risk factors, patients with head and neck cancer often have
problems with food intake that can result in a disturbed nutritional balance.’® Prior to
treatment, 19% to 31% of patients with head and neck cancer already show critical weight
loss, and are at risk of malnutrition.!*!¢ During the cancer treatment, the risk of developing
disease-related malnutrition increases, as a result of treatment-induced nutrition impact
symptoms that further disturb nutrient balance.!® In addition, the disease and treatment
can stimulate protein breakdown by inflammatory activity, which may induce inflammatory
activity.? During treatment for head and neck cancer, patients often loose muscle mass and
strength.!>17 Even patients with an energy and protein intake that is considered sufficient
lose lean body mass while undergoing head and neck cancer treatment.!®2° This indicates
increased protein breakdown is present in patients with head and neck cancer, which, in
part, may be related to inflammatory activity during treatment and recovery.?!
Inflammatory activity prior to treatment may reflect presence of cachexia, which is also
reported in head and neck cancer patients.?? Cachexia has been defined as a complex
metabolic syndrome associated with underlying illness and characterized by loss of muscle
with or without loss of fat mass.?®> Cachexia has been described as a subtype of disease-
related malnutrition with inflammation.?! Finally, apart from disease-related malnutrition,
psychological factors such as depression and socio-economic factors may further contribute
to decline of the nutritional status in patients with head and neck cancer. In head and neck

cancer survivors, nutrition impact symptoms, psychological factors and socio-economic
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factors may continue to cause or maintain malnutrition.?® In conclusion, patients with head
and neck cancer have an increased risk of malnutrition before, during and after treatment.?®
The relation between head and neck cancer (treatment) and different etiology-based types
of malnutrition is presented in Figure 2.2 The figure shows that malnutrition induces
changes in body composition such as loss of muscle mass, and patients may show decline
of physical, immunological, and cognitive function.'® These processes can negatively
influence outcomes of head and neck cancer, especially in older and frail patients.?”?
Studies in patients with head and neck cancer show that malnourished patients have a
higher risk of treatment interruptions due to toxicity, infections, longer hospital stay, lower
quality of life, and lower survival.!¥%>-3 A multi-dimensional approach towards malnutrition
assessment that includes indicators that identify problems with nutrient balance, body
composition, body function, and inflammatory factors, may facilitate development of a
treatment approach that is aligned with the etiology of malnutrition and that is tailored to
the needs of patients with head and neck cancer. Although it is established that malnutrition

is an important problem, it is still not clear which nutritional assessment methods are most

appropriate to measure malnutrition in patients with head and neck cancer.
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At risk for malnutrition

Head and Head and

neck
cancer
treatment

neck
cancer

Nutrition impact ’ Disturbed nutrient
symptoms | — balance

Malnutrition / Undernutrition

e Disturbed nutrient balance
e Loss of muscle mass
e Reduced body function

Disease-related Disease-related Malnutrition /
malnutrition with malnutrition undernutrition
inflammation without without disease
inflammation
| | | |
Acute Chronic Socio- Hunger-
disease- or disease- economic or related
injury-related related psychologic malnutrition
malnutrition malnutrition related
with malnutrition
inflammation
[
Cancer-
cachexia

Figure 2. Relation between head and neck cancer (treatment) and different types of

malnutrition. Adapted from Cederholm et al., 2016
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Nutritional assessment

Malnutrition, if not properly and early treated, may slow down recovery, may induce clinical
complications, and in some cases may involve cachexia. Timely detection of malnutrition
and its risk factors (e.g., nutrition impact symptoms) is needed to enable early treatment,
or even prevention of malnutrition. Therefore, assessment of nutritional status, to diagnose
malnutrition, is considered an important step in the nutrition care process in cancer
patients.® A broad variety of methods are used to operationalize nutritional status in
patients with cancer.’? In general, three types of methods can be distinguished. First,
assessment questionnaires are available that provide a nuanced overview of indicators of
malnutrition and consist of a variety of items that typically assess different aspects of
malnutrition. Additionally, these questionnaires often also assess presence of nutrition
impact symptoms. Information regarding nutrition impact symptoms may assist in tailoring
nutritional interventions to the specific needs of the patient. Since these methods aim for
accurate assessment of nutritional status and nutrition impact symptoms, both sensitivity
and specificity of the instrument need to be high. Examples are the Mini Nutritional
Assessment (MNA), Subjective Global Assessment (SGA), and the Patient-Generated
Subjective Global Assessment (PG-SGA).**%5 Second, malnutrition screening tools are
available. These short questionnaires generally consist of three to six items that are selected
with the aim to provide a quick scan of malnutrition and/or to detect patients that are at
risk of developing malnutrition. Sensitivity of these tools should be high, in order not to
miss patients with malnutrition(risk). Examples of screening tools are: the Malnutrition
Universal Screening Tool (MUST), Nutritional Risk Index (NRI), Nutritional Risk
Screening 2002 (NRS 2002) and PG-SGA Short Form.*3 Finally, single measurements

are available that focus on a single aspect of nutritional status. These measurements focus
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Chapter 1

on a specific indicator of nutritional status. If these indicators are robustly associated with
malnutrition-related health outcomes, they can serve as indicators of problems in one
domain of the nutritional status.***! Examples of these indicators are: weight loss, body

mass index (BMI), and various types of body composition analysis.

PG-SGA

The Scored Patient-Generated Subjective Global assessment (PG-SGA; copyright FD
Ottery, 1996, 2001, 2005, 2006) is a questionnaire with a versatile character. It can be used
to screen and/or assess nutritional status and risk factors, as an interventional triage for
malnutrition, and as a monitor for interventional success in treatment of malnutrition.
Additionally, the PG-SGA is unique in that it was designed to be partially completed by the
patient and partially by the clinician, thus combining information from both the patients’
and professionals’ perspective.*? The PG-SGA was first validated in the oncology setting
and has since been utilized as a reference method to evaluate nutritional status in patients
with cancer.®*7 As a result, the PG-SGA could provide additional value to the instruments
that are currently available in The Netherlands, such as the Malnutrition Universal
Screening Tool (MUST) and the Short Nutritional Assessment Questionnaire (SNAQ) .34
However, the PG-SGA was originally developed in English, and an official Dutch
translation has not been available. To enable use of the PG-SGA in the Dutch setting, a
high quality version of the original English PG-SGA was needed. However, straight forward
translation of the PG-SGA may alter its purpose and meaning, as a result of differences
between the source culture and the target culture.®® If instead a cultural adaptation

process for the target culture is employed, several levels of equivalence can be
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safeguarded.®®! Therefore, a systematical translation and cultural adaptation of the original

English PG-SGA is needed for the Dutch setting.

Body composition analysis

Altered body composition, i.e. low muscle mass, is an indicator of deteriorated nutritional
status.’ Patients with head and neck cancer are at risk of muscle mass and strength before,
during and after head and neck cancer treatment.!>!” Loss of muscle mass in patients with
head and neck cancer is problematic, because low muscle mass is firmly associated with
lower survival and higher local-regional cancer recurrence after treatment.’ Currently, a
wide range of methods to assess (aspects of) body composition is available, for instance:
anthropometric measurements, such as skin fold thickness measurements; and body volume
or density measurements, such as underwater weighing, bioelectrical impedance analysis
(BIA); and imaging techniques, such as dual energy x-ray absorptiometry (DEXA) analysis,
magnetic resonance imaging (MRI), and computed tomography (CT) analysis.** For these
methods to be useful in routine patient care, the clinical implications of the body
composition analysis for the patient need to be clear. Methods for body composition
analysis vary in complexity of performing the measurement, complexity of analyzing the
measurement results, reliability of the results, financial costs, and the amount of radiation
exposure.’? CT can be used to analyze the body composition on tissue level and is
considered a gold standard for assessing lean body mass, or more specific muscle mass.*
Although CT imaging is an expensive procedure and a considerate amount of radiation is
involved, it is still feasible to use CT analysis of body composition in many cancer patients,
since diagnostic CT images are often already available and these images can be used for

body composition analysis.’® Transverse CT images at the level of the third lumbar

17




Chapter 1

vertebrae (L3) provide an accurate estimate of total lean body mass and are associated with
increased risk of mortality in cancer patients.!! Currently, the relation between muscle mass
and chemotherapy treatment tolerance is being studied in cancer patients.’”% Even though
patients with head and neck cancer often lose muscle mass, the relation between low L3

muscle mass and early termination of chemotherapy is still unclear in these patients.

Nutritional status and physical activity

In addition to loss of muscle mass, loss of muscle function has been considered a
characteristic of malnutrition.!® Prevention of loss of muscle mass and function is
important to maintain nutritional status and physical fitness.®% Recent findings suggest
that maintaining physical activity may prevent loss of muscle mass and function during and
after completion of head and neck cancer treatment.®"% Lifestyle interventions that include
not only dietary treatment, but also therapy to increase physical activity may provide an
important means to improve nutritional status in patients with head and neck cancer.®2%
However, although little is known about the average pre-diagnosis level of physical activity
in patients with head and neck cancer, lifestyle behavior is often suboptimal.®® Also, head
and neck cancer treatment may result in long-term barriers for physical activity, such as dry
mouth or throat, difficulty swallowing, and pain.®® As a result, attaining and maintaining an
adequate level of physical activity after treatment may pose a challenge for patients
recovering from head and neck cancer.*” Although some studies have explored PA intention
of patients with HNC,%-8 little is known about actual PA behavior of these patients. To be
able to positively influence physical activity behavior, we need to gain knowledge on both

perceived and actual physical activity behavior of head and neck cancer patients. In
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addition, we need better insight into the psychological mechanisms that influence physical

activity in patients with head and neck cancer.

Aim of the thesis

The general aim of this thesis has a threefold character. Firstly the aim was to describe the
diagnostic value of malnutrition assessment methods, including body composition
assessment with CT analysis. Secondly, the aim was to adapt the PG-SGA for Dutch
practice. Finally, the aim was to explore psychological mechanisms that may influence

physical activity behavior in patients with head and neck cancer.

Therefore, the objectives of this thesis were:

To provide an overview of malnutrition assessment methods used in adult cancer patients
in the recent literature, and to determine their content validity based on consensus-based
definitions of malnutrition (Chapter 2).

To translate and culturally adapt the original English PG-SGA for the Dutch setting,
including exploration of content validity as perceived by healthcare professionals, and
exploration of comprehensibility and difficulty as perceived by patients and healthcare
professionals (Chapter 3).

To evaluate change of perceived comprehensibility and difficulty in the use of the PG-SGA
in dietitians after a training (Chapter 4).

To study the association between low pre-treatment muscle area measured with CT-
analysis and toxicity-related early termination of chemotherapy treatment in patients with

head and neck cancer (Chapter 5).

19
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To describe views on physical activity and reports of physical activity of head and neck

cancer survivors and compare these views with objectively measured physical activity

(Chapter 6).
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Abstract

Objective: To identify malnutrition assessment methods in cancer patients and assess their
content validity based on internationally accepted definitions for malnutrition.

Study design: Systematic review of studies in cancer patients that operationalized
malnutrition as a variable, published since 1998. Eleven key concepts, within the three
domains reflected by the malnutrition definitions acknowledged by European Society for
Clinical Nutrition and Metabolism and the American Society for Parenteral and Enteral
Nutrition: A: Nutrient balance; B: Changes in body shape, body area and body composition;
and C: Function, were used to classify content validity of methods to assess malnutrition.
Content validity indices (M-CVIa.c) were calculated per assessment method. Acceptable
content validity was defined as M-CVIa.c =0.80.

Results: Thirty-seven assessment methods were identified in the 160 included articles. Mini
Nutritional Assessment (MNA; M-CVIa.c=0.72), Scored Patient-Generated Subjective
Global Assessment (PG-SGA; M-CVI,.c=0.61) and Subjective Global Assessment (SGA;
M-CVIsc =0.53) scored highest M-CVIa.c.

Conclusion: A large number of malnutrition assessment methods is used in cancer research.
Content validity of these methods varies widely. None of these assessment methods has
acceptable content validity, when compared against a construct based on ESPEN and

ASPEN definitions of malnutrition.
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Introduction

Early recognition and adequate diagnosis of malnutrition is considered an important
element in the nutrition care process of cancer patients. Malnutrition in cancer patients is
associated with poorer quality of life, poorer clinical outcome and decreased survival.!
Malnutrition can occur in all phases of cancer, from diagnosis to palliative care or
survivorship, due to symptoms caused by both illness and treatment.!®

To adequately diagnose malnutrition, the construct of malnutrition needs to be clearly
defined. Although a conceptual definition of malnutrition has been discussed for several
decades,® the first consensus-based definition of malnutrition was published no earlier than
2006. The European Society for Clinical Nutrition and Metabolism (ESPEN) used the
following definition for malnutrition in their Guidelines on Enteral Nutrition: "A state of
nutrition in which a deficiency or excess (or imbalance) of energy, protein, and other
nutrients causes measurable adverse effects on tissue/body form (body shape, size and
composition) and function, and clinical outcome".”® We will further refer to this definition
as “the ESPEN definition of malnutrition”. Another influential organization, the American
Society for Parenteral and Enteral Nutrition (ASPEN), proposed the following definition
of disease-related malnutrition in 2012: “An acute, subacute or chronic state of nutrition,
in which a combination of varying degrees of overnutrition or undernutrition with or
without inflammatory activity has led to a change in body composition and diminished
function”. We will further refer to this definition as “the ASPEN definition of
malnutrition”. Although important steps have been taken towards describing diagnostic

10-12 international consensus on the operationalization, i.e. a strict

criteria for malnutrition,
process of defining abstract concepts into measurable factors,'® of ESPEN and ASPEN

definitions for malnutrition assessment has not been reached.'
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Because a gold standard for the operationalization of malnutrition is currently lacking, it is
difficult to establish diagnostic performance of assessment methods. However, because
malnutrition is a problem that impacts several domains, assessment should include
nutritional (im)balance, as well as the effects on body composition and function.”!®
Adequate operationalization of malnutrition assessment may improve the accuracy of
malnutrition diagnosis in research and in clinical practice. Content validity has been
described as “the degree to which a sample of items, taken together, constitute an adequate
operational definition of a construct”.!® Several instruments and methods are available to
diagnose malnutrition, many of which are used in patients with cancer, but the extent to
which these methods adequately cover all dimensions of malnutrition as defined by the
ESPEN and ASPEN definitions has not been systematically reviewed. With this systematic
review, we aim to provide an overview of the methods used for assessing malnutrition in
adult cancer patients in the recent literature, and to determine their content validity based

on the consensus-based definitions of malnutrition.

Materials and methods

Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines were used in this systematic review of methods to the best possible extent

(Online Supplement I).17

Search strategy and criteria
From May 4 2013 until July 29 2013, CINAHL, EMBASE, PUBMED, and Cochrane
CENTRAL were searched for studies and study protocols of trials in the English, Dutch or

German language. A sensitive and broad search strategy was developed, which was tailored
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to each database. Details on the search strategy can be found in the Online supplement II.

For feasibility reasons we restricted the time frame of publications, starting in January 1998
and ending in June 2013, providing a 15-year time frame to include studies.

Since we focused on assessment methods employed, rather than on the outcome of
the studies, we considered randomized controlled trials as well as observational studies and
quasi-experimental studies for inclusion. Both the ESPEN and the ASPEN definition
suggest that malnutrition can indicate undernutrition as well as overnutrition.”® In this
systematic review we focus on undernutrition as subtype of malnutrition. All studies that
specifically operationalized malnutrition, undernutrition, protein-energy malnutrition or
protein-calorie malnutrition either as a co-variable or an outcome variable were considered
eligible. All types of assessment methods, e.g. clinical observations, anthropometric
measurements, functional tests, biochemical tests or questionnaires were included.
Instruments originally developed as screening tools were included if they were put to use
in a study to assess malnutrition. Studies had to be performed in adult patients (aged 18
years and older) who were diagnosed with any type of cancer, regardless of disease stage,
phase and type of treatment, tumor site or tumor type.

Case studies, qualitative research and conference abstracts were excluded, as were
studies that assessed malnutrition only with the purpose to include or exclude participants
from the study, since the description of malnutrition assessment in such publications is
usually limited which could preclude adequate judgment of content validity. Reviews were
excluded because they do not concern original research. Studies assessing overnutrition or
depletion of single micronutrients were excluded. Furthermore, studies that employed
methods with the specific aim to assess risk of malnutrition or risk of undernutrition were

excluded, because such methods have different requirements than methods used to assess
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manifest malnutrition. If a study employed methods to assess risk of malnutrition in
addition to methods that assess malnutrition, only the methods relating to malnutrition
assessment were included.

In patients with cancer, cachexia can be the underlying mechanism causing malnutrition.
Cancer cachexia can be described as a metabolic syndrome associated with underlying
illness and characterized by loss of muscle with or without loss of fat mass.!® Whereas
imbalance of nutrients is the main cause of malnutrition, underlying disease and the related
changes in metabolism and inflammatory activity are the main causes of cachexia.!®!? Since
the construct of malnutrition served as the reference standard for content validity of
methods, studies with a primary focus on cachexia instead of malnutrition were excluded.
Studies that assessed malnutrition in populations including both cancer patients and non-

cancer patients were excluded only if the focus was not on cancer patients.

Study selection and data collection

After removal of duplicates, a first selection based on title was made by one author. For the
remaining records, all abstracts were screened by two authors independently for judging
eligibility. The final selection based on full text articles was also performed by two authors
independently. Any disagreements on inclusion or exclusion of studies after judging
eligibility based on full text articles were resolved by consulting a third author, who
independently decided. In cases where multiple articles represented a single study, the
article that described the largest number of methods for assessing malnutrition used and
provided the most detailed information on the methods was selected for inclusion. Data on

methods used to assess malnutrition from included studies were extracted by two authors
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independently. Any disagreement on data properties that could not be resolved by
consensus was resolved by consulting a third author who independently decided. A
standardized data collection file was used to manage the data. Besides the description of
methods used to assess malnutrition, the following study characteristics were collected from
each study: citation of article, study design, country, and number, age, sex and type of
cancer of included patients. For this systematic review we aimed to provide an overview of
methods that are used to assess malnutrition in cancer patients and summarize the
characteristics of these methods in terms of content validity. As the current systematic
review was on content validity and not on outcomes, a risk of bias assessment was not

applicable.

Operationalization of the construct

As a first step of our approach to judge the content validity of the methods used for
assessment of malnutrition (undernutrition), each method was viewed as a sample of one
or more items that together operationalize the construct of malnutrition as viewed by expert
panels. To test the adequacy of an operationalization, the items of an assessment method
were assigned to domains and key concepts derived from the consensus based ESPEN and
ASPEN definitions for malnutrition. The three common domains in these definitions are
A: nutrient balance; B: body shape, body size and body composition; and C: function,’
which we used in our primary analysis. The ASPEN definition includes a fourth domain
(D): inflammatory factors.!"> We performed sensitivity analyses to assess how strongly our

conclusions would be affected by including this fourth domain.
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TABLE 1. Key concepts of malnutrition per domain

Domain Key concept

A. Assessment of nutrient balance 1. Deficiency or imbalance of overall nutrient intake when compared to the
past (PI)

2. Deficiency or imbalance of overall nutrient intake (OI)

3. Deficiency or imbalance of energy (EN)

4. Deficiency or imbalance of protein (PR)

B. Assessment of body weight, 5. Adverse change in tissue/body shape and body size when compared to
body area and body composition past (WC)

6. Adverse effects on tissue/body shape and body size (WS)

7. Subjective assessment of adverse effects on body composition (SC)

8. Objective assessment of adverse effects on body composition (OC)

Domain Key concept

C. Assessment of muscle, immune 1. Adverse effects on muscle function and physical activity (MP)

and cognitive function

2. Adverse effects on immune function (/F)

3. Adverse effects on cognitive function (CF)

D. Measurement of inflammatory 4. Adverse effects assessed by inflammatory biomarkers (7B)

factors .
5. Adverse effects assessed by other markers of inflammatory status (70)
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Description

Assessment of nutritional intake in the past, changes in nutritional intake in the last

month(s)
Assessment of current or expected nutritional intake

Assessment of nutritional balance. Energy intake and losses. For instance intake
assessment focused on energy, and losses such as vomiting, nutritional malabsorption

or diarrhea (inflammatory factors are scored separately in domain D)

Assessment of nutritional balance focused on protein intake and depletion

Assessment of changes in body weight by measurement or inquiry

Comparisons to ideal body weight, assessment of body weight or body surface area
through body mass index (BMI), or assessment of body circumferences (upper arm

circumference)

Observation of visible musculature, visible fat depositories, visible disturbances of

fluid balance (ascites, edema, skin tension).

Assessment based on measurements of muscle mass, fat mass and body water (e.g.

anthropometric measurements, bioelectrical impedance analysis, DXA scan)

Description

Assessment of muscle function by tests of strength or assessment of physical activity or

physical function. For instance by means of handgrip strength test or questionnaires

Assessment of immune function, e.g. by means of biochemical markers of immune

function

Assessment of cognitive function, e.g. by means of questionnaires, cognitive tests etc.

Assessment of biochemical key concepts of inflammation

Assessment of changes in body temperature, inquiry on medication that is prescribed

to suppress inflammation, etc.
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To categorize all assessment methods within the domains, key concepts were identified to
characterize different aspects of the construct of malnutrition. These key concepts fit within
the aim of this study and are based directly on both definitions and publications by ESPEN
and/or ASPEN on defining malnutrition.”!!2 For domain A (nutrient balance) the key
concepts were: deficiency or imbalance of overall nutrition, deficiency or imbalance of
energy and deficiency or imbalance of protein. For domain B (body shape, size and
composition) the concepts were: adverse effects on tissue/body shape and body size, and
adverse effects on body composition. For domain C (function) the key concepts were:
adverse effects on muscle function and physical activity, adverse effects on immune
function, and adverse effects on cognitive function. For the additional domain D
(inflammatory activity), adverse effects of inflammatory activity was used. Additionally, we
identified a general key concept: acute, subacute or chronic state of undernutrition which
refers to the speed of development of malnutrition. This was incorporated in the model by
adding adverse changes in overall intake when compared to the past in domain A and
adverse change in tissue/body shape and body size when compared to past to domain B.

Key concepts were divided when they might reflect different aspects of biological function.
Objective markers (measurements) and subjective markers (clinical observations) for body
composition could reflect different aspects of altered body composition, therefore two
separate key concepts were constructed for ‘adverse effects on body composition” in domain
B. As biochemical markers and observations of inflammatory status could reflect different
aspects of inflammatory activity, two separate key concepts were also constructed for
‘adverse effects of inflammatory activity’ in domain D. Thus, eleven key concepts were
constructed within domain A, B and C. In addition, we formulated two key concepts within

domain D. All key concepts of malnutrition per domain are shown in Table 1.
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Data analysis

Characteristics of each method used to assess malnutrition were recorded and the number
of studies in which each method was used was counted. To our knowledge, no pre-existing
instrument for quantitative analysis was available for a systematic review of content validity
of methods. In original articles a widely used approach to quantifying content validity is the
calculation of a content validity index (CVI).10202! In this approach a sample of experts rates
each item of a scale or instrument to be relevant or not for the construct to be measured.
From these ratings an item content validity index (I-CVI) is calculated. The I-CVIs are
averaged for the instrument into a weighted summary score, the scale content validity index
(S-CVI). The higher the S-CVI, the more consensus on the nature of the construct can be
assumed.?! In this systematic review, an adequate level of consensus was warranted by
relying on two definitions that were based on broad expert consensus. We focused on
assessing to what extent this multidimensional consensus construct was adequately
reflected in methods that operationalize it. Therefore, the CVI-approach was adapted for
this study as follows: every assessment method was compared to the fixed set of key
concepts within the domains as described above (Table 1). Presence of a key concept in the
method was scored as ‘1" (present) or ‘0’ (not present). All items that could be graded as
present for an indicator had equal weight. Subsequently domain content validity index (D-
CVI), instead of I-CVI, was calculated per domain, by dividing the number of key concepts
within the domain considered present by the total number of key concepts within the
domain. For instance, if in a method two out of four key concepts are present in domain B,
the D-CVI for domain B (D-CVIp) would be 2/4=0.50. All key concepts within a domain

carry equal weight within the D-CVI equation. A weighted summary score resembling S-
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CVI and representing the content validity index of the method (M-CVI) was obtained by
calculating the average of the D-CVI scores. For instance: if an assessment method scores
the following D-CVI for domain A-C: D-CVI, 0.17, D-CVI; 0.50 and D-CVI¢ 0.00, then
M-CVIxc for this method would be (0.17+0.50+0.00)/3=0.22. For S-CVI, a cut off value
of = 0.80 has been reported as acceptable.?'?? This threshold for acceptable content
coverage of 0.80 is based on the assumption that the minimum coverage of I-CVI, the score
we adapted to D-CVI, should be around 0.79 in order to safeguard good coverage of items
or domains.?! In our study, we also considered an M-CVI value >=0.80 acceptable.

Although M-CVI score ranges from 0 to 1, it can be considered a nominal key concept score
transformed to a weighted average score. For this reason, median CVI scores were reported
and non-parametric statistical methods were applied. Kendall’s tau-b test was used to
explore if there is a trend towards improved scores for M-CVI,.c per year from 1998 until

2013.

Sensitivity analysis

The M-CVI calculated from the composite range of key concepts could be sensitive to
alternative choices in arrangement of key concepts. Also, applying unweighted average
instead of weighted average could influence outcome. Therefore, for all methods robustness
of M-CVIs.c was tested and alternative scores were calculated in three ways. The first
alternative scenario included adding measurement of inflammatory factors (domain D) to
the primary scenario. Similar to the primary scenario, method-items were scored either
‘present’ or ‘not present’ for each key concept and scores were weighted per domain.
Summarized content validity scores for the four domains (M-CVIa.p) were calculated for

each assessment method. Because the number of key concepts per domain can influence
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outcome, a second sensitivity analysis was performed by combining key concepts that could
be interpreted as overlapping. Therefore, in this analysis the key concept ‘deficiency or
imbalance of overall nutrition” was combined with ‘deficiency or imbalance of energy
intake’, and ‘subjective assessment of adverse effects on body composition” was combined
with ‘objective assessment of adverse effects on body composition’. In this way, an
alternative set of nine key concepts within domain A-C was constructed with three key
concepts in each domain. Again method-items were scored either ‘present’ or ‘not present’
for each key concept and scores were weighted per domain. The weighted summary score
calculated per method for these nine key concepts is referred to as M-CVloa.c. In the third
sensitivity analysis, each of the eleven key concepts was given equal importance. We
calculated an unweighted average score for the key concepts from domain A to C (Avea.c)
by dividing the amount of key concepts covered per method in domain A-C, by the total of
11 key concepts. The correlation between the M-CVI.c and the three alternative scores

was calculated using Spearman’s rho.

Results

The search process resulted in 4421 articles after removal of duplicates. After screening by
title and abstract, 504 full text articles were assessed for eligibility. Initial agreement
between selecting authors was 93.1%. Consensus resulted in final inclusion of 160 studies.
A list of all included references including years of publication and methods can be found in

Online supplement lll. A flow diagram, describing the selection process in detail, is

presented in Figure 1. Characteristics of included studies and methods are summarized in

Table 2. Because some studies used multiple methods for assessing malnutrition, an
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operationalization of malnutrition was reported 209 times, using a total of 37 different

methods. A concise description of all methods is provided in Online supplement IV.

Figure 2 shows coverage of domains and frequency of use per method. Only five out of 37
assessment methods (14%) were represented by items in the three domains A, B and C:
Malnutrition Screening Tool for Cancer patients (MSTC),?* Mini Nutritional Assessment
(MNA),?* Nutritional Screening Questionnaire (NSQ),? Patient-Generated Subjective
Global Assessment (PG-SGA),? and Subjective Global Assessment (SGA).?” Four methods
addressed all four domains A-D: MNA, NSQ, PG-SGA and SGA. Of all methods, 15 (41%)
were classified in one domain only. Twelve methods (32%) contained one or more items
belonging to domain A, 26 methods (70%) had items belonging to domain B, thirteen
methods (35%) included domain C, and 23 methods (62%) included domain D. ‘Change
in body weight and surface’ was the key concept most frequently present, in 20 (54%) of
the methods. The key concept ‘cognitive function” was represented once (3%) in MNA.

The methods, the number of method-items per domain and the M-CVIa.c scores are
presented in Table 3%-% and distribution of method-items across key concepts and domains

is presented in Online supplement V. The median total of present key concepts per method

was 2 out of 13 (Interquartile Range [IQR]: 1-4). Median M-CVIa.c of 37 methods was
0.17 (IQR: 0.08-0.25). Unidimensional methods that address only one domain of the
construct of malnutrition produced a median M-CVIs.c score of 0.08 (IQR: 0.00-0.11).
Methods that addressed domains A-C produced a median M-CVIa.c score of 0.53 (IQR:
0.40-0.67). All individual methods scored M-CVI.c <0.80. Of all methods, MNA scored
lowest M-CVIA-C score (0.00). Kendall’s tau-b test did not reveal a trend towards a
significant change in scores for M-CVIA-C.over the years (7 -b=-0.02, p=0.65).highest

(M-CVIa.c=0.72), PG-SGA scored second highest (M-CVI4.c=0.61) and SGA scored third
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highest (M-CVIas.c =0.53). Albumin, Albumin/Prealbumin ratio,?® Prealbumin® and

Prognostic Inflammatory and Nutritional Index (PINI)3 scored the

a— Records identified through
‘S database searching:
5 Cinahl: 715 N Duplicates removed
]
= Cochrane Central: 240 (n=2126)
'E Embase: 3020
- PubMed: 2572
S
A 4
gﬂ
=i Records screened Records excluded
5
& (n = 4421) (n=3917)
w
S
Full-text articles excluded, with
) v reasons
(n=344)
B Full-text articles assessed for . .
= o Malnutrition not variable: 167
=) eligibility (n = 504) Different type of publication: 43
5 Different language: 33
Malnutrition not operationalized: 34
Focus on cachexia: 16
— Mixed patient population (not
restricted to cancer): 12
y Same patients and methods in other
ST . I study by same authors: 13
g Studies included in qualitative Risk of malnutrition: 15
2 synthesis (n = 160) Pediatrics involved: 8
= Focus on overnutrition: 1
= Risk of cancer: 1
Different population: 1
|

FIGURE 1. Flow diagram of the selection process of studies describing malnutrition

assessment

43



Chapter 2

TABLE 2. Characteristics of studies

Characteristics of selected studies N (%)
Studies Total (Patients: N=32,862) 160 (100)
Study design Prospective observational 60 (37.5)
Cross-sectional 53 (33.1)
Retrospective observational 28 (17.5)
Randomized controlled trial 12 (7.4)
Case control 7 (4.4)
Tumor localization/study One tumor localization 85 (53.1)
Head and neck 27 (16.9)
Colorectum 20 (12.5)
Lung 11 (6.9)
Stomach 9 (5.8)
Esophagus 7 (4.3)
Pancreas 4(2.5)
Other (N=6)* 7(4.3)
Multiple localizations 72 (45.0)
Unclear 3(1.9)
Methods (n = 37) operationalizing 1 method used 127 (79.4)
malnutrition/study 2 methods used 25 (15.6)
3 methods used 4(2.5)
4-6 methods used 4(2.5)
Country of origin (n = 32) Australia 24 (15.0)
France 21(13.1)
The Netherlands 13 (8.1)
United States of America 10 (6.3)
China 9 (5.6)
Italy 7 (4.4)
Spain 7 (4.4)
Sweden 7 (4.4)
Japan 6(3.8)
Portugal 6 (3.8)
Brazil 6(3.8)
South Korea 5(3.1)
Taiwan 5(3.1)
Other (N=19)** 34 (31.0)
* breast, hematopoietic and lymphoid tissues, liver, ovary, prostate, thorax
ok Austria, Belgium, Canada, Czech Republic, Croatia, Denmark, Germany, Greece, India, Iran, Ireland,

Lithuania, Mexico, Norway, Poland, Singapore, Swiss, Turkey, United Kingdom
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TABLE 3. Distribution of method-items per domain

Domain Domain Domain Domain Domain
Domain A By & D$ A-C A-D
Method key key key key Totalkey Totalkey M-CVIa-
concepts: concepts — concepts: concepts —concepts:  concepts: !
N=41 : N=4I N=3! : N=21 N=111 N=13!
Albumin 0 0 0 1 0 1 0.00
Albumin and Prealbumin?® 0 0 0 1 0 1 0.00
Hemoglobin?’ 0 0 0 1 0 1 0.00
Prognostic Inflammatory and
Nutritional Index (PINI)30 0 0 0 1 0 1 0.00
Prealbumin®! 0 0 0 1 0 1 0.00
Creatine Hight Index (CHI)# 1 0 0 0 1 1 0.08
Bio-impedance measurement® 0 1 0 0 1 1 0.08
Body mass index (BMI) 0 1 0 0 1 1 0.08
BMI loss* 0 1 0 0 1 1 0.08
Dietitian judgement?® 0 1 0 1 1 2 0.08
Nutritional Risk Index (NRI)3% 0 1 0 1 1 2 0.08
Serum protein®” 1 0 0 0 1 1 0.08
Weight loss 0 1 0 0 1 1 0.08
Prognostic Nutritional Index
(PNI, Onodera)3 0 0 1 1 1 2 0.11
Selzer Index* 0 0 1 1 1 2 0.11
Total Leucocyte count? 0 0 1 0 1 1 0.11
Total Lymphocyte count®” 0 0 1 0 1 1 0.11
Short Nutritional Assessment
Questionnaire (SNAQ)* 1 1 0 0 2 2 0.17
BMI + weight loss*! 0 2 0 0 2 2 0.17
GNS-score®? 0 2 0 0 2 2 0.17
HAS guidelines®® 0 2 0 1 2 3 0.17
Gogos* 0 1 1 1 2 3 0.19

* Domain A= nutrient balance; y Domain B = body weight, body area and body composition; ¥ Domain C =

function; § Domain D = inflammatory factors; Il (N) = number of key concepts per domain; { M-CVIA-C =

Method Content Validity Index for domain A-C.

Key concepts are perceived either present or not present for CVI calculation. Example calculation M-CVIA-C for

“weight loss”: ((Domain A: no key concepts = D-CVIA=0) + (Domain B: 1 key concept present out of four = D-
CVIB=0.25) + (Domain C: no key concepts = D-CVIc=0))/3=0.08
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Domain Domain Domain Domain Domain A- Domain
A By (CH DS © A-D
Method key key key key = Totalkey Totalkey M-CVIa-
concepts concepts concepts concepts — concepts: concepts: ct
: N=41 : N=41 : N=3! : N=21 N=11! N=13!
Prognostic Nutrititional
Index (PNI, Buzby)* 1 1 1 3 0.19
Hammerlid* 3 0 1 4 0.25
ICD codes Physician® 1 2 0 0 3 3 0.25
Malnutrition Universal
Screening Tool (MUST)* 1 2 0 0 3 3 0.25
Nottingham Screening Tool
(NST)* 1 2 0 1 3 4 0.25
Planas® 0 3 0 1 3 4 0.25
Thoresen® 0 3 0 1 3 4 0.25
Chang protocol®! 0 2 1 1 3 4 0.28
Hackl scoring system?? 2 2 0 1 4 5 0.33
Gurski® 0 3 1 1 4 5 0.36
Malnutritition Screening
Tool for Cancer patients
(MSTC)* 1 2 1 0 4 4 0.36
Nutritional Screening
Questionnaire (NSQ)* 2 2 1 2 5 7 0.44
Subjective Global Assessment
(SGA)?6 2 3 1 1 6 7 0.53
Patient-Generated Subjective
Global Assessment
(PG-SGA)¥ 3 3 1 1 7 8 0.61
Mini Nutritional Assessment
(MNA)* 4 2 2 1 8 9 0.72

* Domain A= nutrient balance; y Domain B = body weight, body area and body composition; ¥ Domain C =

function; § Domain D = inflammatory factors; I (N) = number of key concepts per domain; § M-CVIA-C =
Method Content Validity Index for domain A-C.

Key concepts are perceived either present or not present for CVI calculation. Example calculation M-CVIA-C for

“weight loss”: ((Domain A: no key concepts = D-CVIA=0) + (Domain B: 1 key concept present out of four = D-
CVIB=0.25) + (Domain C: no key concepts = D-CVIc=0))/3=0.08
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Sensitivity analysis

The three alternative calculations for the 37 methods yielded a median M-CVIa.pof 0.19 (IQR:
0.06-0.31; min-max: 0.06-0.67), median Avea.c of 0.18 (IQR: 0.09-0.27; min-max: 0.00-0.73),
and median M-cyia-c of 0.22 (IQR: 0.11-0.33;min-max: 0.00-0.78) respectively. The primary
outcome M-CVIy.c strongly and significantly correlated to each of the alternative indices: M-
CVIap (r=0.83, p<0.001), Avesc (r=0.99, p<0.01) and M-CVIoa.c (r=0.98, p<0.001). The
primary outcome M-CVI.c produced slightly lower scores than M-CVIoa.c. The ranking of the
methods by content validity index score was the same for scenarios Avea.c and M-CVIox.cwhen
compared to the primary scenario M-CVIa.c. In the alternative scenario M-CVIa.p, the seven
methods that scored above the 75™ percentile also scored above the 75" percentile in the
primary scenario M-CVIs.c. Malnutrition assessment methods with items solely scoring in

domain D scored a M-CVIap of 0.13, whereas these methods scored a M-CVIa.c of 0.00.

Discussion

The results of this systematic review of studies document that a collection of 37 methods have
been used to assess malnutrition in cancer patients between January 1998 and June 2013. Our
study also shows that content validity of methods used to assess malnutrition in adult patients
with cancer varies widely, as M-CVIa.c scores ranged from 0.00 to 0.72. All methods used for
malnutrition assessment have a content validity score below the commonly used threshold of
acceptability (0.80), when compared to a set of key concepts within domains derived from the

ESPEN and ASPEN definitions for malnutrition. Additionally, we did not find an improvement
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in scores for M-CVIa.c over the years. Thus, malnutrition assessment in studies in cancer
patients is currently not in accordance with the construct of malnutrition reflecting two
consensus based definitions of malnutrition. While the majority of methods included domain
B (body weight, area and composition), approximately a third of assessment methods covered
one or more key concepts of domain A (nutrient balance), and domain C (function). This
underrepresentation of domain A and C largely explains low median M-CVIa.c scores.

Of the methods identified, the top three M-CVI,.c scores in all scenarios consisted of MNA,
PG-SGA and SGA. MNA distinguishes itself from all other methods by containing items that
address protein intake. MNA is also the only instrument that addresses more than one key
concept concerning function: ‘muscle function’ and ‘cognitive function’. Although the MNA

5872 population with cancer, it should be noted

has been used in both the general®%" and elderly
that the MNA is an instrument specifically designed and validated for assessing malnutrition
in the elderly. This is reflected by its items on for example dementia, independent living and a
higher cut-off for Body Mass Index.?

Obviously, when compared to multidimensional methods, unidimensional methods cover the
construct of malnutrition less accurately, which is reflected by lower CVI scores. With no gold
standard available for malnutrition assessment in patients with cancer,!* we hypothesize that
methods with higher content validity may positively impact accuracy of malnutrition diagnosis.
This is supported by a study in which a unidimensional instrument including BMI and weight
loss was used, low sensitivity (59%) and moderate specificity (75%) were found when

compared to the multidimensional instrument SGA as a reference.” Two studies in patients

with cancer that compared multidimensional methods PG-SGA to SGA as a reference and one
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study that compared MNA to PG-SGA as a reference, demonstrated strong agreement
between the methods for classifying patients as malnourished, and sensitivity ranging from
0.97 to 0.98.557475 Compared to SGA as a reference, PG-SGA has also demonstrated good
specificity: 0.82 and 0.86.747™ However in the cancer population MNA lacked specificity when
compared to PG-SGA as a reference: 0.54.% This latter finding may be explained, in part, by
the tailoring of the MNA to an elderly population, whereas the study concerned a mixed adult
population.

A number of methods used in the included articles to assess malnutrition, for instance
Nutritional Risk Index (NRI) and Malnutrition Universal Screening Tool (MUST), were
developed for screening purposes rather than diagnosis or comprehensive assessment of
malnutrition.”?47 Although these methods were assigned low content validity scores for
assessment of malnutrition in our review, this does not disqualify these instruments as clinically

useful tools for early detection of risk of malnutrition.

Strengths and limitations

Previous systematic reviews on malnutrition focused on patients with head and neck cancer
and hospital patients’®”” and based their methods on a definition of cancer cachexia’ or
focused on malnutrition screening tools.”” While research on criterion validity has the
advantage of being able to use measures such as sensitivity and specificity, research on criterion
validity also requires a gold standard in order to provide accurate outcome.” In this systematic
review we did not choose this strategy because a ‘gold’ standard for malnutrition assessment is

currently not available.!* Instead, a novel and pragmatic approach to assess content validity
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was used in which two internationally agreed upon definitions, developed by expert panels,
served as a reference to identify domains and key concepts. We chose to assign equal weight
to all key concepts within the separate domains, since there is no broad agreement on hierarchy
within key concepts. Content validity assessment shows some natural limitations due to the
nominal level on which it operates by grading method-items present or not present, regardless
of individual item qualities. However, this approach did enable us to explore agreement
between 37 assessment methods and the construct of malnutrition and express our
observations in a quantitative manner.

Method-items covering individual key concepts may be influenced by cancer-specific
disease factors and cancer treatment modalities.!? While some method-items may be more
reliable indicators of malnutrition in certain groups of cancer patients, there is variability
within the population and their treatments. To our knowledge, there is no broad agreement on
which method-items are most appropriate to use in the general population of patients with
cancer. The approach of malnutrition as a multidimensional framework of key concepts may
reduce noise caused by factors of disease or treatment, because a disease factor that affects one
key concept, may not affect other key concepts.

While composing the set of key concepts, we occasionally came across ambiguities that
were solved to the best possible extent by consensus between authors. One could argue that
M-CVI.c scores of the methods might have been influenced by the authors’ choices when
constructing the set of key concepts. However, the sensitivity analysis showed that median
scores were similar in all scenarios and correlation was significant and strong, method ranking

was stable and only influenced when items from domain D were included in the scenario. The
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results were robust, especially for the highest scoring methods. The more conservative
estimates produced by the M-CVI4.c scenario when compared to the M-CVIoa.c scenario can
be explained by the fact that this nine indicator model is less sensitive by nature than the
primary scenario with eleven key concepts.

Although our framework of key concepts could also apply to malnutrition in the sense
of overnutrition, malnutrition assessment methods that are used in patients with cancer tend
to focus on signs of undernutrition and are often not designed to detect and assess signs of
overnutrition. Hence, we chose to limit to studies that portrayed malnutrition in the sense of

undernutrition.

Implications and applications for research and practice

The findings of this study suggest that the overall level of content validity of malnutrition
assessment methods could be improved. These findings are of importance for research and
practice since accuracy of malnutrition assessment may be affected by the variance in level of
content validity. Further research is urgently needed on sensitivity, specificity and interactions
of method-items that are used to assess malnutrition in cancer patients. With this information,
the current set of key concepts that covers the theoretical construct of malnutrition, could
evolve to a set of method-items that accurately identifies malnutrition in patients with cancer.
Such a set could also guide interventions that effectively impact nutritional status of patients.
Safeguarding adequate coverage of the construct of malnutrition by the method(s) chosen

might be a sensible strategy to improve accuracy of malnutrition assessment and, consequently,
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efficacy of interventions to treat malnutrition. In the absence of a single comprehensive
method, combining currently well accepted methods that score higher on content validity, and
that are tested for their predictive value for clinical outcome in cancer patients, such as PG-
SGA or SGA®2780 with additional key concepts could provide a sensible strategy. For instance,
combining items of the PG-SGA with the MNA items on protein intake and cognitive function
would result in an adequate M-CVI score of 0.81. However, in clinical practice, it may not
always be feasible to apply items from more than one method to assess malnutrition. In such
instances we suggest to use methods that include items addressing at least the domains A, B
and C of the malnutrition definition.

Implementation of malnutrition assessment methods with higher content validity could be
perceived as more complex by clinicians. Providing additional training may be helpful to
improve perceived difficulty and comprehensibility. We will report on the influence of training
on difficulty and comprehensibility as perceived by clinicians seperately in the future. The
potentially positive influence of training or practice in use of multidimensional assessement
methods is supported by a study on interrater reliability (IRR) of the SGA. More experienced
dietitians (>5 years after graduation) showed an IRR of 89-100% when compared to a well
trained and experienced dietitian (>20 years after graduation), whereas less trained and
experienced dietitians (1-2 years after graduation) showed an IRR of 56-100%.5!

We found that a unidimensional approach was applied in 15 (41%) of all methods. In 40 (25%)
of all included studies a single unidimensional method was used to assess malnutrition. This
unidimensional approach in malnutrition assessment may lead to an over- or underestimation

of malnutrition prevalence in cancer patients. Therefore, we would advise against the use of a
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single unidimensional method to assess malnutrition in cancer patients. Alternatively, we
suggest that unidimensional methods are used to operationalize the measures they actually
reflect. For example, loss of body weight operationalized as ‘weight loss’ is preferred instead of

loss of body weight operationalized as ‘malnutrition’.

Conclusion

Alarge number of methods are used to assess malnutrition in cancer research. Content validity
of these methods was variable and below acceptable levels when compared with a construct

based on ESPEN and ASPEN definitions. MNA, PG-SGA and SGA best covered the breadth

of the definitions and were classified with the highest content validity.
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Chapter 3

Abstract

Background: The Scored Patient-Generated Subjective Global Assessment (PG-SGA) is an
instrument that enables interdisciplinary assessment of malnutrition and its risk factors, which
is not available in Dutch.

Objective: Translation and cultural adaption of the original English PG-SGA to the Dutch
setting.

Methods: The Scored PG-SGA was translated and culturally adapted, following ISPOR
principles. Perceived content validity, comprehensibility and difficulty were explored among a
multidisciplinary sample of healthcare professionals and their cancer patients. Content
validity, comprehensibility and difficulty were operationalized by calculating item and scale
indices. On scale level, indices of 0.80-0.90 were considered acceptable and indices of =0.90
were considered excellent.

Results: Consensus was reached on 91 and 8 differences in the forward and back translations
respectively. Scale Content Validity Index was 0.89. Scale Comprehensibility Index (S-CI) and
Scale Difficulty Index (S-DI) of the patient-generated component of the PG-SGA were 0.99
and 0.96, respectively. S-CI and S-DI of the professional component were 0.81 and 0.55,
respectively.

Conclusions: Translation and cultural adaptation of the PG-SGA according to ISPOR
principles resulted in a Dutch version that maintained purpose, meaning and format and has
acceptable content validity. Now a Dutch version of the PG-SGA is available that is considered

comprehensible and easy by patients, and comprehensible and relevant by professionals.
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However, the professional component was considered difficult by the PG-SGA naive
healthcare professionals, which indicates a need for training of professionals.
Implications for Practice: A similar systematic approach for future translations of the PG-SGA

is recommended, to safeguard cultural equivalence.

Introduction

Malnutrition has been defined as “An acute, subacute or chronic state of nutrition, in which a
combination of varying degrees of overnutrition or undernutrition and inflammatory activity
has led to a change in body composition and diminished function”.! Patients with cancer who
develop malnutrition during the course of their illness are at risk for treatment complications,
more frequent and longer hospital stays, reduced quality of life and higher mortality.?® Patients
with cancer often have symptoms that may negatively impact nutritional intake, such as loss of
appetite, nausea, and fatigue, due to the disease itself or due to treatments such as surgery,
chemotherapy and radiotherapy.®” For this reason, patients with cancer are particulary at risk
for developing malnutrition. Prevalence of malnutrition in cancer patients is estimated to
range from 30 to 60%.4%° However, these estimations depend on the malnutrition criteria used
and on the cancer type and timing of the assessment.®*!® When there is no effective assessment

of malnutrition and its underlying risk factors,!!

malnutrition often goes unrecognized by
medical and nursing staff, hindering effective treatment to improve nutritional status.'>!* To
enable more proactive rather than reactive nutritional care for patients with cancer,

interdisciplinary collaboration of healthcare professionals that are involved in the nutrition

care process, such as nurses, dietitians and physicians, is needed.! Hence, a validated
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instrument that assesses malnutrition and its underlying risk factors, and that facilitates
interdisciplinary care, is required to enable routine provision of appropriate nutritional care

for cancer patients.!®

Scored Patient-Generated Subjective Global Assessment

The Scored Patient-Generated Subjective Global assessment (PG-SGA; Copyright FD Ottery,
1996, 2001, 2005, 2006) is a tool that is recognized widely in the nutritional field and exhibits
a unique set of properties: 1) the PG-SGA is reportedly a simple instrument to use'é and can
be used as a nutritional screen and assessment;'”!8 2) the PG-SGA addresses the full breath of
the construct of malnutrition as defined, containing items concerning nutrient balance; body
shape, size and composition; function; and inflammatory activity;"!* 3) the PG-SGA helps
identifying problems that may disguise malnutrition such as imbalance in fluid status;'® 4) the
PG-SGA includes both patient- and professional-reported items, thus providing accumulated
insight from both perspectives in the nutritional status of the patient; 5) the PG-SGA identifies
specific nutritional impediments allowing personalized medical and nutritional interventions;?
and 6) the PG-SGA facilitates interdisciplinary planning of the global patient care process by
triaging for interventions by nurse, dietitian and/or physician.'*!> The PG-SGA was first
validated in the oncology setting.!82-23 It has subsequently been validated in other settings,
such as the nephrology and geriatric setting.?*?* In addition, the PG-SGA has been utilized as
a reference method to evaluate nutritional status in patients with cancer. % The totality of
publications worldwide, well over 100 articles as referenced in PubMed with the search term

‘PG-SGA’, reflects the extensive clinical and research interest in this instrument.?’
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The PG-SGA was developed as a modification of the Subjective Global Assessment tool.?’ The
scored version of the PG-SGA consists of two components. First, the patient-generated
component was designed to be completed by the patient. For clarity, the items in this
component were delineated as four Boxes.?! Box 1 addresses weight history and addresses
intermediate (1 month), chronic (6 months), and acute (2 weeks) weight change. Box 2
addresses food intake, including changes in type, amount and consistency of nutrient intake.
Box 3 addresses symptoms and other impediments that may negatively influence food intake.
Examples of nutrition impact symptoms can include no appetite, nausea, constipation, and
problems with swallowing. Box 4 includes activity and function based on the Eastern
Cooperative Oncology Group (ECOG) performance status, converted to layman’s language.?!
These four Boxes were designed to reflect approximately 80-90% of the scorefor any given
patient, and are officially known as the PG-SGA Short Form (PG-SGA SF), at times referred
to in the literature as the abridged PG-SGA.?® The PG-SGA SF has been validated as an
independent screening tool for malnutrition and its risk factors.!”%2

Second, the items in the professional component were developed as Worksheets to provide
self-contained training and raise awareness of contributors to malnutrition that in clinical
practice may easily be overlooked, such as metabolic stress, e.g. fever and corticosteroids.?
The professional component includes five Worksheets and is completed by the healthcare
professional; this may include the dietitian, nurse, physician, physiotherapist or others involved
in the clinical care of the patient. Worksheet 1 includes instructions on how to score the
percentage weight loss relevant to Box 1. Worksheet 2 addresses multiple conditions that may

increase nutritional risk or requirements. Additionally, age >65 years was included as a factor
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related to risk for malnutrition. Worksheet 3 addresses metabolic stress, based on fever (degree
and duration), and use of corticosteroids. Worksheet 4 addresses the scoring of muscle status
(i.e., deficit/loss of muscle mass and/or muscle tone), fat stores, and fluid status (specifically
fluid excess), based on the nutrition focused physical examination. Worksheet 5 categorizes
the overall global assessment of the patient, utilizing the findings of the patient-generated
component (Boxes 1-4) and the physical exam (Worksheet 4). Categories include Stage A =
Well nourished; Stage B = Moderately malnourished or suspected malnutrition; or Stage C =
Severely malnourished.?!

In contrast to the categorical assessment, the PG-SGA numerical score allows triage for
interdisciplinary interventions as well as a means to monitor outcomes of these interventions.
The additive score is used to guide interdisciplinary interventions including patient and carer
education, symptom management including pharmacologic intervention, and nutritional
intervention (food, nutritional supplements, enteral, or parenteral nutrition).

Triage recommendations based on PG-SGA point score are as follows:

0-1 No intervention required at this time. Re-assessment on routine and regular basis during
treatment.

2-3 Patient & family education by dietitian, nurse, or other clinician with pharmacologic
intervention as indicated by symptom survey (Box 3) and lab values as appropriate.

4-8 Requires intervention by dietitian, in conjunction with nurse or physician as indicated by
symptoms (Box 3).

> 9 Indicates a critical need for improved symptom management and/or nutrient intervention

options.??
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Rationale for translation and cultural adaptation

Given the ability to identify both malnutrition and its underlying risk factors, as well as
providing nutritional triage recommendations that may facilitate tailored interdisciplinary
care, in the Netherlands the PG-SGA could provide a valuable addition to the instruments that
are currently available, such as Malnutrition Universal Screening Tool (MUST)3 and Short
Nutritional Assessment Questionnaire (SNAQ)3%. However, the PG-SGA was originally
developed in English, and until now an official Dutch translation was not available. To enable
use of the PG-SGA in other lingual and cultural settings than the original one, high quality
versions of the original English PG-SGA in other languages are needed. However, straight
forward translation of the PG-SGA may alter its purpose and meaning, since differences exist
between languages, and additionally differences may exist between the corresponding cultures.
Cultures comprise ideas, customs and social behavior of a group of people and include their
concepts of health and illness and levels of literacy.?® Differences between the source culture
and the target culture may influence the cultural equivalence of an instrument.?¢-3® However,
if instead a cultural adaptation process for the target culture is employed, several levels of
equivalence can be safeguarded.®*% Conceptual equivalence refers to the level to which the
concept that is measured by the instrument exists, is relevant, and is accepted in both the
source culture and the target culture.* The degree to which the instrument has an appropriate
sample of items for the concept being measured has been defined as content validity.*
Semantic equivalence is obtained when the meaning of the instrument is maintained in both
the target and source language. This implies the items should be perceived equally

comprehensible and difficult in the target and the original culture.®®3 Comprehensibility, i.e.
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clarity or understandability, is related to the clarity of the wording used in the instrument.
Difficulty is related to the level of knowledge or skills of the person completing the instrument.
Additionally, operational equivalence is obtained when the level to which the mode of
administration, the format of the instrument, the reading level and the item format are
appropriate for the target culture. In this study, we aimed to systematically translate and
culturally adapt the original English PG-SGA for the Dutch setting, while safeguarding
conceptual, semantic and operational equivalence and including exploration of content validity
as perceived by healthcare professionals, and of comprehensibility and difficulty as perceived

by patients and healthcare professionals.

Methods

Authorization

We received authorization from the key developer and copyright holder of the PG-SGA to
translate the original English PG-SGA into Dutch (reference 9601.2016). All documentations
pertaining to the translation, including item history, cognitive debriefing, and decisions made,
were made available to the key developer of the PG-SGA. All the translation steps and the final
Dutch version of the PG-SGA have been approved by the key developer of the PG-SGA. The
Medical Ethics Committee of the University Medical Center Groningen ruled that no
permission was needed to perform the study (reference M13.137580), because the study was

not under regulation of the Medical Research Involving Human Subjects Act.
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Step 1: Preparation phase

v v

Step 2: First independent forward translation Step 2: Second independent forward translation

by Dutch native speaker by Dutch native speaker

v v

Step 3: Reconciliation into a single forward translation.

Consensus meeting

v v

Step 4: First independent back translation by Step 4: Second independent back translation by

English native speaker English native speaker

v v

Step 5, 6: Review of the back translations against the original version.

Harmonization meeting

v

Step 7: Cognitive debriefing and exploration of content validity by

v

Step 8: Review of results pilot test

v

Step 9: Proofreading by key in country person and key developer of
PG-SGA. Dutch PG-SGA Final Version

v

Step 10: Report on development of translation and cultural adaptation

Figure 1. Flowchart of development Dutch PG-SGA ISPOR Principles of Good Practice for

the Translation and Cultural Adaption Process for PRO Measures
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Procedures

Between February 2013 and August 2014, the Dutch version of the PG-SGA was developed
according to the ten steps of the International Society For Pharmacoeconomics and Outcomes
Research (ISPOR) Principles of Good Practice for the Translation and Cultural Adaptation
Process for PRO Measures (further referred to as ISPOR principles)*' (Figure 1). Conceptual,
semantic, and operational equivalence were addressed and tested by following the first nine
steps of the ISPOR guideline, to validate the translation and adaptation process.

Step 1 Preparation Phase. During the preparation phase, the project coordinator initiated first
contact with the key developer of the original version of the PG-SGA and with professional
translators for the forward and back translations.

Step 2 Forward translation. The initiator of the project, further referred to as the ‘key country
person’, provided the first forward translation of a large print version of the PG-SGA (©FD
Ottery, 2005), using a landscape orientation. She is a native Dutch speaker with sufficient
knowledge of the English language, an experienced dietitian in the cancer setting, and an
expert on the subject of nutritional assessment. Additionally, a professional and native Dutch
speaking translator with no special knowledge of patients with cancer or nutritional assessment
was instructed to conceptually translate the same version of the English PG-SGA and
independently provided a second forward translation.

Step 3 Reconciliation. The project coordinator, the key country person, and the corresponding
author in the role of independent translator discussed conceptual and semantic differences
between the two independent forward translations into Dutch that were the result of Step 2.

Both forward translations were compared to the original English version and discussed, until
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consensus was reached on all nuances. This step resulted in the first version of the Dutch PG-
SGA.

Step 4 Back transiation. Two English native-speaking professional translators, of which one of
United States origin and one of New Zealand origin, with no special knowledge on the subject
of cancer or nutritional status, performed two independent conceptual back translations of the
Dutch PG-SGA version that was the result of Step 3 into English.

Step 5, 6 Back translation review and harmonization. These steps were combined in a single
panel meeting. The purpose of the back translation review and harmonization was to ensure
conceptual and semantic equivalence, and to design a prototype version of the Dutch PG-SGA.
All differences between the original English version and the two back translations were
discussed in a meeting that was prepared and led by the project coordinator and further
attended by the key country person and the corresponding author. Additionally, the Dutch
version that resulted from Step 3 (Reconciliation) was adapted if needed, to harmonize with
the original English version.

Step 7 Exploration of content validity and cognitive debriefing. In May 2013, two samples,
one consisting of Dutch patients and one consisting of Dutch healthcare professionals, were
informed about the project, and gave their written consent before participating in the study.
Both patients and healthcare professionals had no experience with the PG-SGA. Dietitians,
nurse practitioners and medical interns working in the oncology setting and who were
inexperienced with the PG-SGA were asked to recruit one of their patients to complete the
patient-generated component of the PG-SGA, and to have the patients complete a

questionnaire. This 55-item questionnaire included 47 four-point scale items regarding
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perceived comprehensibility and difficulty of the items of the patient-generated component of
the PG-SGA (Boxes 1 to 4). The remaining eight items of the questionnaire concerned
facultative open ended questions to identify potential barriers regarding comprehensibility,
difficulty and operational aspects of the PG-SGA.
Subsequently, the healthcare professionals were asked to carefully study the full PG-SGA and
complete the professional component (Worksheet 1-5 and numerical score) of the PG-SGA.
The professionals were then asked to complete a 134-item questionnaire, consisting of 124
four-point scale items regarding content validity of the items of the full PG-SGA, as well as
perceived comprehensibility and difficulty of the items of the professional component of the
PG-SGA. The remaining ten items posed to the healthcare professionals concerned facultative
open ended questions, to identify potential barriers concerning content validity,
comprehensibility, difficulty and operational aspects of the PG-SGA. The distribution of items
per concept and component of the PG-SGA is presented in Table 1. For the exploration of
content validity, a sample of three to eight healthcare professionals was considered
adequate.’*? For the cognitive debriefing, a sample of five to eight patients, and a sample of
five to eight healthcare professionals was considered adequate.!

Step 8 Review of exploration of content validity and cognitive debriefing results. The
results of the questionnaire posed to patients and the questionnaire posed to the professionals

were reviewed by the project coordinator and the corresponding author.
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Table 1. Distribution of questionnaire items related to concepts and PG-SGA components

Concept Items Patient-generated component  Items Professional component
Content validity 38 26
Comprehensibility 38 34
Difficulty 9 26
Open ended questions 8 10

Step 9 Proofreading and finalization. The key country person and the key developer of
the original PG-SGA performed elaborate proofreading on 10 December 2013 and 4 June
2014. During these sessions, operational differences that may influence clarity of the format
on scale and item level were discussed and solved.

Step 10 Report on development of translation.

Operationalization of perceived content validity, comprehensibility and difficulty

A widely used approach to quantifying content validity, i.e. perceived relevance, is by reporting
the content validity index (CVI).%4243 In this approach, a sample of professionals rates each
item of a scale or instrument to be relevant or not, for the construct to be measured. From
these ratings, an item content validity index (I-CVI) is calculated that can be averaged into
scale content validity indices (S-CVI). The S-CVI of the full PG-SGA reflects overall relevance
of the instrument to the construct of malnutrition as perceived by healthcare professionals.
The higher the S-CVI, the more consensus on the nature of the construct can be assumed.*%*2

To be able to quantify the concepts of comprehensibility and difficulty, the CVI-approach was
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adapted for this study. Indices for item comprehensibility (I-CI)* and item difficulty (I-DI)
were calculated and averaged into scale comprehensibility indices (S-CI) and scale difficulty
indices (S-DI).

The following procedure was used to calculate all item and scale indices: A four point
scale (1= very irrelevant/very unclear/very difficult; 2= irrelevant/ unclear/difficult;
3=relevant/clear/easy; 4=very relevant/very clear/very easy) was implemented, to avoid
having a neutral and ambivalent midpoint and to dichotomize the results of each item.*"* This
enabled us to decide whether content validity, comprehensibility and knowledge could be
considered present or not for each item. Scores 1 and 2 were considered ‘not present’, scores
3 and 4 were considered ‘present’. The I-CVI, I-CI and I-DI are proportional scores ranging
from 0-1, calculated by dividing the number of respondents that considered the item to be
‘present’ by the total number of respondents. The S-CVI was calculated by averaging the I-
CVI scores for the full PG-SGA. S-CI and S-DI of the patient-generated component of the
PG-SGA were calculated by averaging I-CI scores and I-DI scores of Boxes 1 to 4. S-CI and S-
DI of the professional component of the PG-SGA were calculated by averaging I-CI scores and
[-DI scores of Worksheets 1 to 5. The scale indices S-CI and S-DI reflect overall
comprehensibility and difficulty, as perceived by patients for the patient-generated component
and as perceived by professionals for the professional component.

As predefined, an I-CVI above 0.78 was considered excellent and an I-CVI <0.78
requires further analysis of the item.*® An S-CVI=0.80-0.89 was considered acceptable and an
S-CVI=0.90 was considered excellent.*** In agreement with the content validity approach, the

same cutoff standards were applied to I-CI, I-DI, and S-CI and S-DI scores. Transparency of
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response was provided by reporting overall item response. Patients and healthcare
professionals’ non-response to items was excluded from the calculation of the index scores.
Respectively I-CI, I-DI and I-CVI per item; and S-CI, S-DI and S-CVI per scale were calculated

in SPSS (19.0, IBM Inc.).

Results

The forward translation process provided the first two Dutch translations of the PG-SGA.
During the reconciliation phase, consensus was reached on the 91 differences (29 patient-
reported items and 62 professional-reported items) that were identified between the two
forward translations into Dutch. The Dutch documentation of the reconciliation session can
be provided upon request by the corresponding author. The back translation and
harmonization process resulted in eight additional adaptations (five patient-reported items
and three professional-reported items). Documentation of the back translation review and
harmonization process is presented in Table 2. The harmonization process resulted in a five
page document as prototype of the Dutch version of the PG-SGA.

Eight Dutch healthcare professionals completed the questionnaire developed for the
professionals: six dietitians, one nurse practitioner and one medical intern. Within this sample,
six healthcare professionals participated with a patient, resulting in six patients completing the
questionnaire developed for the patients. The sample of patients consisted of four women and
two men (aged 54-73 years) with cancer (head and neck cancer n=4, pancreas cancer n=1,
ovarian cancer n=1). Data on difficulty of items of the professional component of the PG-SGA

were missing in one healthcare professional.
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TABLE 2. Documentation of adaptations made in the back translation review and

harmonization meeting

Box

Reconciliation

Translator 1

Translator 2

Box 3 - Symptoms

moeite met slikken

difficulty swallowing

difficulty with swallowing

Box 4 — Activities and
functioning

Van de afgelopen maand
beoordeel ik mijn activiteiten als

I would assess my
activities of the previous
months as

Over the past month I
would rate my activities as

Box 4 — Activities and
functioning

beperkt in zware lichamelijke
activiteit, maar ambulant en tot
lichte arbeid in staat

limited heavy physical
activity, but ambulant
and able to perform light
work

cannot do heavy physical
activities, but moving
about and able to do light
work

Box 4 — Activities and

slechts tot beperkte zelfverzorging

only limited self-care,

unable to look after myself,

functioning in staat, meer dan 50% van de dag  more than 50% of the spend more than half the
in bed of op stoel day in bed or chair day in bed or on a chair

Worksheet Reconciliation Translator 1 Translator 2

Worksheet 5 licht tot matig ondervoed mild to moderately light to moderately

— Category — malnourished malnourished

Stage B

Worksheet 5 aanwezigheid van symptomen die  presence of symptoms presence of symptoms that

— Category — de voedingsinname kunnen that may disrupt the could influence food intake

Stage Band C verstoren nutritional intake

Worksheet 5-- Physical
exam — stage B

duidelijk milde of matige depletie
van vetmassa of spiermassa en/of
spiertonus bij palpatie

marked mild or
moderate depletion of
fat mass or muscle mass
and/or muscle tone
during palpation

clear mild or moderate
deficit in fat stores or
muscle mass or tone on
palpation
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Original

Harmonization

Comments

problems swallowing

problemen met slikken

“problemen” implies the symptom is
serious enough not to be able to eat.
“moeite” could imply it takes more time
but does not affect intake

Over the past month, I would
generally rate my activity as

Ik beoordeel mijn activiteiten van de
afgelopen maand over het algemeen
als

to start with “Ik (I)” fits better in Dutch
use of language; generally “over het
algemeen” was added

restricted in physically strenuous
activity but ambulatory and able
to carry out light work

beperkt in zware lichamelijke
activiteit, maar niet bedlegerig en tot
lichte arbeid in staat

“ambulant” appears to difficult. "niet
bedlegerig” is clearer to the patient

capable of only limited self-care;

slechts tot beperkte zelfverzorging in

«

“;”interpunction added to clarify

confined to bed or chair more staat; meer dan 50% van de dag in “op” deleted
than 50% of waking hours bed of stoel
Original Harmonization Comments

moderately malnourished or
suspected malnourished

matig ondervoed of verdenking
ondervoeding

“verdenking ondervoeding” was changed
to “licht tot matig” in the forward
translated and is now changed back again

presence of nutrition impact
symptoms (box 3 of PG-SGA)

aanwezigheid van symptomen die de
voedingsinname verstoren

“kunnen” deleted, symptoms must have
actually hindered intake as stated in box

3

evidence of mild to moderate loss
of SQ fat &/or muscle mass &/or
muscle tone on palpation

duidelijk milde of matige depletie van
vetmassa en/of spiermassa en/of
spiertonus bij palpatie

“en/of” added after “vetmassa” because it
is different from “of”
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TABLE 3. Indices for content validity, comprehensibility and difficulty for the patient-
generated component of the Dutch PG-SGA as perceived by professionals and patients

with cancer

Sample professionals  patients Patients
Ttem I-CVI (N=8)! I-CI (N=6)> I-DI (N=6)3
Box 1: Weight

la. I currently weigh about _____ pounds 1.00 1.00 1.00

1b. T am about feet tall 1.00 1.00 1.00

1c. One month ago [ weighed about _ pounds 1.00 1.00 1.00

1d. Six months ago I weighed about __ pounds 1.00 1.00 0.83

le. During the past two weeks my weight has: 0.88 1.00 1.00

decreased/ not changed/ increased

Box 2: Food intake
2a. As compared to my normal intake. I would rate my food intake 1.00 1.00 (N=5) 0.83 (N=5)
during the past month as:

2al. unchanged 1.00 1.00 (N=5)
2a2. more than usual 0.88 1.00 (N=5)
2a3. less than usual 1.00 0.83
2b. T am now taking: 0.86 (N=7) 1.00 (N=5) 1.00 (N=5)

2bl. normal foodbut less than normal amount 0.75 1.00 (N=5)
2b2. little solid foods 0.86 (N=7)  1.00 (N=5)
2b3. only liquids 0.88 1.00 (N=5)
2b4. only nutritional supplements 0.88 1.00 (N=5)
2b5. very little of anything 0.86 (N=7) 1.00 (N=5)
2b6. only tube feedings or only nutrition by vein 0.88 1.00

Box 3: Symptoms
3a. I have had the following problems that have kept me from 1.00 1.00 1.00 (N=5)
eating enough during the past two weeks:

3al. no problems eating 0.88 1.00
3a2. no appetite, just did not feel like eating 1.00 1.00
3a3. Nausea 1.00 1.00
3a4. Constipation 1.00 1.00
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TABLE 3. Continued

Sample professionals  patients patients
Item I-CVI (N=8)! I-CI (N=6)? I-DI (N=6)3
3ab. mouth sores 1.00 1.00
3a6. things taste funny or have no taste 0.88 1.00
3a7. problems swallowing 1.00 1.00
3a8. pain, where? 1.00 1.00
3a9. Vomiting 1.00 1.00
3al0. Diarrhea 0.88 1.00
3all. dry mouth 0.88 1.00
3al2. smells bother me 1.00 1.00
3al3. feel full quickly 1.00 1.00
3al4. Fatigue 1.00 1.00
3415, other: «-reeeeeeeeeeeemnn . 0.88 1.00
Box 4. Activities and Function
4a. Over the past month, I would generally rate my activity as: 1.00 1.00 (N=5) 1.00 (N=5)
4al. normal with no limitations 1.00 1.00 (N=5)
4a2. not my normal self, but able to be up and about with fairly 1.00 1.00 (N=5)
normal activities
4a3. not feeling up to most things, but in bed or chair less than 1.00 1.00 (N=5)
half the day
4a4. able to do little activity and spend most of the day in bed 1.00 1.00 (N=5)
or chair
4a5. pretty much bedridden, rarely out of bed 1.00 1.00 (N=5)
Scale Indices Patient Generated Component S-CVI4 = S-CP S-DI¢ =
0.957 =0.998 0.96°
Overall item response 99% 94% 93%

I-CVI: item-content validity index; ?I-CI: item-comprehensibility index; *I-DI: item-difficulty index
4S-CVI: scale-content validity index; °S-Cl: scale-comprehensibility index; °S-DI: scale-difficulty index
incl. non-response: 0.94; fincl. non response: 0.93; %incl. non response: 0.89

I-CVI /1-CI/1-DI>0.78 excellent; S-CVI/S-CI/S-DI>0.80 acceptable; S-CVI/S-CI/ S-DI>0.90 excellent
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TABLE 4. Indices for content validity, comprehensibility and difficulty for the

professional component of the Dutch PG-SGA as perceived by professionals

Sample professionals  professionals  professionals

Item [-CVI (N=8)! I-CI (N=8)? I-DI (N=7)3

Worksheet 1: Scoring Weight Loss 0.88 1.00 0.83 (N=6)

Worl;sheet 2: Disease and its relation to nutritional 1.00 0.88 0.83 (N=6)

requirements

2a. All relevant diagnoses 1.00 0.75 0.71

2b. Primary disease stage 1.00 (N=6) 0.75 0.71

2¢. Age 0.86 (N=7) 1.00 1.00

Worksheet 3: Metabolic Demand

3a. Fever 0.88 0.88 0.71

3b. Fever duration 0.88 0.88 0.71

3c. Corticosteroids 1.00 0.88 0.86

Worksheet 4: Physical Exam 0.29 (N=7) 0.75 0.20 (N=5)

4a. Muscle Status
4al. Temples (temporalis muscle) 0.71 (N=7) 0.75 0.40 (N=5)
4a2. Clavicles (pectoralis & deltoids) 0.71 (N=7) 0.75 0.40 (N=5)
4a3. Shoulders (deltoids) 0.86 (N=7) 0.75 0.40 (N=5)
4a4. Interosseous muscles 0.43 (N=7) 0.50 0.17 (N=6)
4a5. Scapula 0.57 (N=7) 0.75 0.40 (N=5)
4a6. Thigh (quadriceps) 0.86 (N=7) 0.75 0.20 (N=5)
4a7. Calf (gastrocnemius) 0.67 (N=6) 0.75 0.20 (N=5)

4b. Fat stores 0.86 (N=7) 0.75 0.20 (N=5)
4b1. Orbital fat pads 0.71 (N=7) 0.75 0.60 (N=5)
4b2. Triceps skinfold 0.86 (N=7) 0.88 0.60 (N=5)
4b3. Fat overlying lower ribs 0.86 (N=7) 0.75 0.20 (N=5)

4c. Fluid status 1.00 (N=7) 0.88 0.60 (N=5)
4c1. Ankle edema 0.57 (N=7) 1.00 0.80 (N=5)
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Table 4. Continued

Sample professionals  professionals  professionals

Item I-CVI (N=8)! I-CI (N=8)?> I-DI (N=7)3
4c2. Sacral edema 0.63 0.75 0.60 (N=5)
4c3. Ascites 0.88 0.88 0.60 (N=5)

Worksheet 5 Global Assessment Categories 1.00 (N=6) 0.60 (N=5)

5a. Weight 0.88

5b. Nutrient intake 0.88

5c. Nutrition Impact Symptoms 0.88

5d. Functioning 0.75

5e. Physical exam 0.88

Global PG-SGA Rating 1.00 (N=7) 0.75 0.71

Triage 0-1: No intervention required at this time 0.88

Triage 2-3: Patient & family education 0.75

Triage 4-8: intervention by dietitian, in conjunction with 0.88

nurse or physician as indicated by symptoms.

Triage =9: critical need for improved symptom management 0.63

and/or nutrient intervention options

Scale Indices Professional Component S-CVI*=0.817 S-CI°=0.81 S-DI®=0.55°
Item response Professional Component 90% 100% 81%

Scale Indices Full PG-SGA S-CVI4 =0.89°

Opverall item response 95%

'I-CVI: item-content validity index; 2I-Cl: item-comprehensibility index; *I-DI: item-difficulty index; 4S-CVI:
scale-content validity index; °S-CI: scale-comprehensibility index; °S-DI: scale-difficulty index; “incl. non-
response: 0.72; incl. non-response: 0.46; %incl. non-response: 0.86; I-CVI /I-CI/I-DI>0.78 excellent ; S-

CVI/S-CI/S-DI>0.80 acceptable; S-CVI/S-CI/ S-DI>0.90 excellent
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The indices for content validity, comprehensibility and difficulty for the patient-generated
component and the professional component of the Dutch PG-SGA are presented in Table
3 and Table 4. Content validity of the overall PG-SGA was perceived sufficient for the
assessment of malnutrition on scale level (S-CVI: 0.89 [overall item response 95%]).
Professionals' individual S-CVI scores ranged from 0.81 to 1.00 for content validity. Cancer
patients perceived comprehensibility and level of difficulty of the patient-generated
component of the Dutch translation of the PG-GSA as excellent (S-CI: 0.99 [overall item
response 94%]; S-DI: 0.96 [overall item response 93%]). Patients' individual S-CI scores
ranged from 0.95 to 1.00 for comprehensibility and individual S-DI scores ranged from 0.88
to 1.00 for difficulty. Comprehensibility of the professional component of the PG-SGA was
experienced as acceptable on scale level (S-CI: 0.81 [overall item response 100%]).
Professionals' individual S-CI scores ranged from 0.44 to 1.00 for comprehensibility.
Difficulty of the professional component of the PG-SGA was graded under the predefined
cutoff for acceptability on scale level (S-DI: 0.55 [overall item response 81%]).
Professionals' individual S-DI scores ranged from 0.39 to 0.89.

The patients' answers to the open ended questions showed that one out of six
patients perceived question 2a, “As compared to my normal intake, I would rate my food
intake during the past month as: unchanged; more than usual; less than usual” from Box 2
(Food intake) as difficult to answer. Two out of six patients missed answering possibilities
that were relevant to them in question 2b, “I am now taking ---”. One patient reported that
he would have liked to add the following answer: “more food than usual”, and the other
patient reported he would have liked to add the option of: “a little solid food and nutritional
supplements”. One out of six patients was in frail condition and preferred the dietitian to

read the questions and answering possibilities and complete the patient’s answers.
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The healthcare professionals’ answers to the open ended questions did not reveal any
additional aspects of malnutrition that were not measured by the PG-SGA. Six out of eight
healthcare professionals had difficulties completing the items concerning the physical
examination, because they lacked experience and training regarding the physical exam. Two
of these six stated they would need additional training in order to perform this section of
the PG-SGA. Six out of eight healthcare professionals considered the elaborateness of the
five page template prototype and the time needed to complete the instrument a barrier for
them for applying the Dutch PG-SGA in daily practice. Six out of eight healthcare
professionals felt that the PG-SGA offers a complete malnutrition assessment.

The proofreading mainly resulted in adaptations of the template of the PG-SGA.
The five-page layout was considered a barrier. It should be noted that this format was not
consistent with the original template of the PG-SGA, thus the size was confined to two
pages A4 size, conforming to the template of the original large print version of the PG-SGA
(©2005), using a landscape orientation. Because of these adaptations, on the front page a
larger print could be used for the patient-generated component, to improve readability.
Professional-generated items and summarized scoring were placed on the back page,
conform the template of the 2005 PG-SGA version. The final appropriately formatted
version of the Dutch PG-SGA, which has been authorized by the key developer and

officially published on www.pt-global.org on 12 August 2014, is presented in Figure 2.7

87




Chapter 3

[Z) 1. Gewicht (zie werkblad 1)

Querzicht van mijn h

ge en recente gewicht:

L Je

Op dit moment weeg ik ongeveer

T emons

Eén maand geleden woog ik ongeveer

Ik ben angeveer
e
Zes maanden geleden woog ik ongeveer [ ] ke
De afgelopen twee weken is mijn gewicht:

) afgenomen (1)
() niet verancerd (o)

) toegenomen (@
Cumulatieve score Vak 1:

Ik heb last gehad van de volgende problemen, waardoor ik niet
genoeg kon eten de afgelopen twee weken (all isen wat van
‘toepassing is):

(O geen problemen bij eten (0)

(O geen eetust, had geen zin in eten (3)

(O misselijkheid (1)

() verstopping (1)

O piinlijke mond (2)

() eten smaakt vreemdianders of heeft
geen smaak (1)

(O problemen met slikken i)

O pin, waar? @ ( ]

O overige iy ]

O overgeven 3

O diarree (3

O droge mond (1)

O ik heb last van de
etenslucht (13

O ik voel me snel vol (1)

O vermaeidheid (1)

* bv. depressie, geldzorgen, gebitsproblemen

Cumulatieva score Vak !

Conyeighe D anery, 70
[ ik S

2008 707,

FIGURE 2a. Final Version of the Dutch PG-SGA 12 August 2014: patient component

Scored Patient-Generated Subjective Global Assessment (PG-SGA)

Patiengegevens:

| Vak 1 t/m 4 werden ingevuld door de patiant zelf

& 2.Voedingsinname

Vergeleken met wat ik normaal eet, beoordeel ik mijn voedselinname
van de afgelopen maand als (noteer de meximale score).
O niet veranderd (0)
O meer dan gebruikelijk 0
3 minder dan gebruikelijk (1]
Ik gebruik nu:
Q) normaal voedsel, maar een kleinere hosveelheid dan gebruikelijk i1y
) een beetje vast vozdsel (21
Q) alleen vioeibaar voedse! (3)
() alleen dieetvoeding (bijvoorbeeld drinkvoeding) (31
O nauwelijks iets (4)
() alleen sondevoeding of parenterale voeding {TPN/TPV) (0)

Maximale score Vak 2:

4. Activiteit en functioneren

Ik beoordeel mijn activiteiten van de afgelopen maand over het
algemeen als:

() normaal zender beperkingen (0]

() ik ben uit mijn gewone doen, maar ik hoef niet te rusten
en ik ben wel bezig met redelijk normale bezigheden (1)

() ik heb geen zin in de meeste bezigheden, maar lig minder dan
de helft van de dag In bed of op de bank(2)

€O ik ben in staat tot weinig bezigheden en breng het
grootste deel van de dag in bed of op de bank door (3]

O ik ben zo ongeveer gexluisterd aan bed, bijna nist uit bad (3)

Maximale score Vak 4

Cumulati

De restvan dit formulier wordt ingevuld door de diétist, arts, verpleegkundige
of hulpverlener. Hartel jk dank voor uw medewerking!

Cumulati

ve score Yak 1 /m 4.

bk 1 om e

= 1 Catesorie
it in o et e bij ol Fanker
e paliEnt de algelopen 2 weken geveicht heell verloren. Noteer de toals i

puntenssors In vsk 1 van de PE-SEA,
. F - aoan e d, Gt s

i i Qe s
SI1eN 6 Aeande”
1 205 ol mear

ANz

o 36
Rtk e ekl 1

Vi elle 6 nderstasnde 3aNHnENIG dle becrekkIng Neeft op e pasent worct 1 punt geceld.

Al v e i g (speciiceen: :
vk [

Mumerie ¢ score voo- Werkklas 2 B

5 s pecie

Watevan tekort of verles. Be mate van tekart of

wordteli

3 - ersiiy karisoeries. Dt enar-

JI) WERKBLAD 3 matabol
0 scare voor : . e
maarvan bekand s dac 22 de encrgie. en ciwithchostos verhogen. e DeInilis var d
i & Vaorts 3 delingen
pncen en langsung puncen,
an > prntain voor e rem sal scaren.
n o Legs auige Hage
stress ) Stress [1) Stresa (21 Stress 3}
e D REAN SRATISRAT SABATT
s rzuw T2
i gsn ctmafrod .

St an rig A0
s w10 Fzdnisr ison
e e e e

M sevewerkblad €

i . g
Glabale score
Splertinssa e Splertonls

Stadium ©

opgeteld, mast

Hatiz Tre

R vilde wsige  brrsig
arias veries Ping <crophop
Vocht:
sa Twlaseen 3 - 2 *
. ¢ evialomeen b 1 o ]
<t o 1 o :
© 3 Clobdescore
2T st o s 2 3
" @
P
o2 a3

Totale PG-SGA Score
(Tatale numerieke score

5 Globale PG-5GA stadiéring

hulp:

gen wnor Lrisge op grand van de lotake PG-SGA score:

Datum:

srasmlie i o
g 2 et

o e s e e e
2 VORIBESIIEIVENGi L I DENUTE SYTDE0 MBSO

—
- .

heran <.
et st rved e snte e ntsrvsnds

¢ srnptoment
Jancei g rioroentic coer

“epassing
Wit i 2, i e i s e

il af st e s wn sanees 2r symptoren.

FIGURE 2b. Final Version of the Dutch PG-SGA 12 August 2014:

component

88

professional



Translation and cultural adaptation of the PG-SGA

Discussion
Translation and cultural adaptation of the English PG-SGA (© 2005) according to ISPOR

principles resulted in a Dutch version that maintained purpose, meaning and format and
has acceptable content validity. Forward and back translation by multiple independent
translators, cognitive debriefing in patients and healthcare professionals, and consulting
the key developer during the developmental phase enabled safeguarding of conceptual,
semantic and operational equivalence.

During the cognitive debriefing, the sample of patients with cancer perceived both
comprehensibility and difficulty of the patient-reported component of the prototype
version of the Dutch PG-SGA as excellent. This high level of perceived comprehensibility
and difficulty suggests feasibility of completion of the patient-generated component, i.e.
Boxes 1 to 4, of the PG-SGA or PG-SGA SF by Dutch patients without further instruction.
The feasibility of completion of Boxes 1 to 4 by the patient is supported by results from a
translation and cultural adaptation study of the PG-SGA that was previously performed for
the Brazilian Portuguese setting. In that study in a sample of patients in which 65% had a
low education level, a high score for comprehensibility (S-CI >0.80) was reported for all
patient-reported items.* In our study, two patients suggested additional choices for the
item “I am now taking ---” in Box 2 (Food intake) in reply to the open ended questions,
implying that not all possible alternatives are fully covered in this Box. Although this
important observation is noted, adding answering possibilities in the Dutch version at this
time is not desirable, as this may affect the PG-SGA score, and thus operational equivalence
with the original instrument.

During the exploration of content validity and cognitive debriefing, the sample of PG-SGA

naive healthcare professionals perceived content validity, i.e., relevance of the full PG-SGA
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(patient-generated plus professional component) to the construct of malnutrition,
acceptable on scale level. The healthcare professionals also perceived comprehensibility of
the professional component acceptable on scale level. However, the items on the physical
examination scored lower for both content validity and comprehensibility. The healthcare
professionals scored difficulty of the professional component below acceptable on scale
level, of which the items on the physical examination scored lowest. These results for the
items of the physical examination suggest that an item perceived as difficult is also at risk
to be considered less important, e.g. when knowledge on the subject of the item is lacking,
it is also harder to decide whether the item is relevant to the construct. The results for
comprehensibility of the physical examination also indicate that if an item is regarded
difficult by a respondent, the item is also at risk of being considered harder to comprehend.
This may be due to use of vocabulary not suitable to the level of the respondent.*®

Customized approaches may be appropriate to solve problems related to content validity,
comprehensibility, or difficulty of the PG-SGA. Items with low content validity may be
improved by adapting the item to adequately represent the construct of malnutrition as
perceived in the target culture.®® Items that lack comprehensibility may be improved by
clarifying the formulation of the description of the item, to make this item more
understandable. Problems regarding difficulty may be prevented by providing instruction
or training, to improve knowledge of the respondent regarding the item.® In this study, two
items from Worksheet 2: “relevant diagnoses” and “stage of disease” were scored slightly
below the cutoff for acceptability by healthcare professionals. Because the problem
concerns the concept of comprehensibility, this implies the level of comprehensibility can

be improved by clarifying the formulation. To improve comprehensibility for professionals
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such as nurses, dietitians and physicians, an additional instruction including further
explanation of Worksheet 2 is currently being developed.

The I-DI scores for the physical examination were the most striking, with scores ranging
from 0.17 to 0.80, and an average of 0.41. The answers to the open ended questions also
suggest the physical exam was perceived difficult by the sample of healthcare professionals
that were inexperienced with the PG-SGA. The nature of the concept difficulty implies the
level of perceived difficulty can be influenced by improving the level of skill or knowledge.
This agrees with the need for further instruction and training regarding the physical
examination that was expressed by the healthcare professionals. Since a lack of experience
with the physical examination may explain the scores for difficulty, additional training may
have a positive effect on professionals’ competence to perform the physical examination.
The Subjective Global Assessment (SGA)* contains the same type of items concerning the
physical examination as the PG-SGA. In a study on interrater reliability (IRR) of the SGA,
more experienced healthcare professionals (>5 years after graduation) showed an IRR of
89-100% when compared to a well- trained and experienced dietitian (>20 years after
graduation), whereas less trained and experienced healthcare professionals (1-2 years after
graduation) showed an IRR of 56-100%.% To test whether additional instruction improves
the level of perceived difficulty and consequently also comprehensibility of the PG-SGA,
we developed a training course. The training was tailored to the needs reported by
professionals, with emphasis on the physical examination. The effect of this training on
perceived comprehensibility and difficulty of the Dutch PG-SGA by healthcare

professionals will be reported in a separate article.
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Implications for research and practice

The data from this study suggest that translation and cultural adaptation of the PG-SGA
according to ISPOR Principles is an effective strategy to maintain purpose, meaning and
format of the original PG-SGA. A similar systematic approach for future translations of the
PG-SGA into other languages is recommended, to safeguard cultural equivalence of the
instrument. Although good concurrent and predictive validity of the original English PG-
SGA for assessment of malnutrition and its risk factors have been shown,'®212 further
research is needed to explore psychometric characteristics of the Dutch PG-SGA in the
Dutch setting. In addition, generalizability of the results to patient groups that were beyond
our scope needs to be explored.

The translated and culturally adapted PG-SGA is now available for the Dutch setting
and may help facilitate to an efficient, interdisciplinary, and collaborative nutrition care
process. Enabling patients to complete the PG-SGA SF at home or in the waiting room
addresses in a non-stressful, time flexible but standardized manner a way to address issues
that are relevant to the patient and carer, provides an opportunity to save time for the
professional, and provides the full interdisciplinary team with information on malnutrition
and underlying risk factors. As a result, this may facilitate personalized identification and
treatment of impediments and may lead to an improved nutritional care approach with the
objective to improve nutritional and other related outcomes. In addition to the PG-SGA
SF, the professional component of the PG-SGA can be completed by, for instance, a
dietitian, nurse or physician to collect more detailed information. Subsequently, the

identification of specific impediments combined with specific nutritional triage
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recommendations may help initiating personalized symptom management and/or nutrition

intervention.

Strengths and limitations

The strengths of the research include that, in addition to the patient-reported items, the
professional-reported items of the PG-SGA were translated and culturally adapted. The
ISPOR Principles have been developed and deployed for instruments that contain patient-
reported items."! However, the PG-SGA additionally contains professional-reported items.
By using the ISPOR Principles within the professional-reported section, we came across 62
differences resulting from the two forward translations, and three differences resulting from
the two back translations. These differences would not have been noticed with a single
forward translation. Cultural equivalence of the professional component of the original
instrument might have been affected if these differences had remained unnoticed.
Additionally, exploring comprehensibility and difficulty of the professional-reported items
of the PG-SGA during the cognitive debriefing resulted in clear information on
professionals perceiving difficulty with the physical examination. Hence, following the steps
of the ISPOR Principles contributed to the quality of the translated instrument, for both
the patient-generated component and the professional component of the PG-SGA.

To the best of our knowledge, this study is the first translation and cultural adaptation study
to explore the three concepts content validity, comprehensibility, and difficulty
concomitantly, using indices. We were not able to explore conceptual and semantic
equivalence with a sample from the source culture, for instance by comparing results of
semi-structured interviews with a representative set of patients from the target culture to

results of similar interviews with a representative set of patients from the source culture.
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Still, an acceptable level of content validity, comprehensibility and difficulty is needed for
the instrument to be able to perform accurate measurements.”® Thus, we decided to
quantify perceived content validity, comprehensibility and difficulty, and compare the
results to a predefined cutoff value. We found it useful to distinguish between content
validity, comprehensibility and difficulty, because the different concepts imply customized
approaches to solve problems.

We included healthcare professionals that had no previous experience with the PG-SGA to
safeguard unbiased cultural perception of content validity, comprehensibility and difficulty
of the instrument. Since healthcare professionals did not receive any instruction prior to
the completion of the PG-SGA, lack of experience may have affected the results of this
study. For instance, healthcare professionals reported the time needed for completion of
the PG-SGA as a barrier, while their own unfamiliarity with the instrument has probably
extended the time needed for completion.

The study has some limitations. First, the sample size used to explore content validity,
comprehensibility and difficulty was small. Although according to ISPOR Principles the
number of six patients can be considered an adequate sample size,*! the population of
patients with cancer is rather heterogeneous, which may call for a somewhat larger sample
of patients to cover the breath of the population. However, we attempted to acquire
sufficient data density by employing an extensive questionnaire of 47 items and eight open
ended questions regarding comprehensibility and difficulty of the patient-generated
component of the PG-SGA. In addition, patients and their health care professionals were
included in the translation and cultural adaptation process together, which allowed
simulating a situation of daily practice. Second, some selection bias in this cognitive

debriefing cannot be excluded, as healthcare professionals might have selected motivated
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patients or patients with adequate cognitive function to participate in the pilot test.
Additionally, level of education was not regarded in this study and underestimation or
overestimation of the patients’ results due to a lower or higher than average education level
in our study cannot be excluded. To confirm the patient-generated results, further testing
of the PG-SGA SF in a larger set of randomly selected patients is recommended. Finally,
the lay out of the prototype version of the PG-SGA that was used during the cognitive
debriefing, was not according the lay out of the 2005 landscape version of the PG-SGA.
Importantly, this prototype version of the PG-SGA consisted of five pages and this

elaborateness likely extended the time needed for completion.

Conclusion

Translation and cultural adaptation of the PG-SGA according to ISPOR Principles resulted
in a Dutch version that maintained purpose, meaning and format and has acceptable
content validity. Now a Dutch version of an instrument is available that assesses
malnutrition, identifies nutrition impact symptoms and guides interdisciplinary planning
of the nutrition care process. The Dutch version of the PG-SGA is considered
comprehensible and easy by patients, and comprehensible and relevant by professionals.
However, the professional component was considered difficult by the PG-SGA naive
professionals, which indicates a need for appropriate training of healthcare professionals.
A similar systematic approach for future translations of the PG-SGA is recommended, to
safeguard cultural equivalence. Further studies related to the validity and reliability of the

Dutch PG-SGA (SF) can now be initiated.
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Abstract

Background: The Patient-Generated Subjective Global Assessment (PG-SGA) is an
instrument to assess malnutrition and its risk factors. Some items of the PG-SGA may be
perceived as hard to comprehend or difficult by healthcare professionals. The objective was
to evaluate if and how dietitians’ perceptions of comprehensibility and difficulty of the PG-
SGA change after a single training in PG-SGA use.

Methods: In this prospective evaluation study, Dutch PG-SGA-naive dietitians completed
a questionnaire regarding perceived comprehensibility and difficulty of the PG-SGA before
(T0) and after (T1) receiving a single training in instrument use. Perceived
comprehensibility and difficulty were operationalized by calculating item and scale indices
for comprehensibility (I-CI, S-CI) and difficulty (I-DI, S-DI) at TO and T1. An item index
of 0.78 was considered acceptable, a scale index of 0.80 was considered acceptable, and a
scale index of 0.90 was considered excellent.

Results: A total of 35 participants completed the questionnaire both at TO and T1. All item
indices related to comprehensibility and difficulty improved, although I-DI for the items
regarding food intake and physical exam remained below 0.78. Scale indices for difficulty
and comprehensibility of the PG-SGA significantly changed (p<0.001) from not acceptable
at TO (S-CI=0.69; S-DI=0.57), to excellent for comprehensibility (S-CI=0.95) and
acceptable for difficulty (S-DI1=0.86) at T1.

Conclusions: The findings of this study suggest that significant improvement in PG-SGA-
naive dietitians’ perception of comprehensibility and difficulty of the PG-SGA can be

achieved quickly by providing a one day training in the use of the PG-SGA.
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Introduction

The Scored Patient-Generated Subjective Global assessment (PG-SGA; Copyright FD
Ottery, 1996, 2001, 2006) was developed as a modification of the Subjective Global
Assessment! and can be used to assess malnutrition in the sense of undernutrition, and its
underlying risk factors.2® The PG-SGA includes a patient-generated component and a
professional component, thus providing cumulative insight from both perspectives in the
nutritional status of the patient. The PG-SGA was first validated in the oncology setting®
%, and has subsequently been validated in other settings, such as nephrology and geriatric
settings.”®

Recently the PG-SGA has been translated and culturally adapted for the Dutch setting.’
During the pilot testing of the prototype of the Dutch version, the perceived level of
difficulty and comprehensibility of the PG-SGA were explored. Whereas patients perceived
the patient-generated component of the PG-SGA as sufficiently easy and comprehensible,
healthcare professionals perceived comprehensibility of the professional component as
acceptable, but the level of difficulty as not acceptable. The concept of comprehensibility
reflects the level of clarity of an instrument, as perceived by the user. The related concept
of difficulty reflects the level of both knowledge and skills of the user of the instrument.
Perceived lack of comprehensibility of an item, e.g., due to use of vocabulary that does not
correspond with the respondents’ education level, reduces understandability and may
increase perceived difficulty of this item.!0-1?

We hypothesized that perception of comprehensibility may change positively by providing
explanation of the meaning of each item of the PG-SGA and perception of difficulty may
change positively by providing background information, instruction and/or training

regarding the PG-SGA."? Since in daily practice dietitians are healthcare professionals that
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often work with the PG-SGA, in this study we aimed to evaluate if and how perceived
comprehensibility and difficulty changes after a training providing lectures (rationale and
evidence base), as well as hands-on practice with the PG-SGA, in an omnifarious sample

of dietitians.

Materials and methods

Sample and data collection

In this prospective evaluation study, characteristics of perceived difficulty and
comprehensibility of version 3.6 of the Dutch PG-SGA at baseline and after receiving a full
day training in the use of the PG-SGA were evaluated in a convenience sample of dietitians.
Dietitians located at The Netherlands were informed about the training through social
media and email. The training was developed in collaboration with the originator of the
PG-SGA, and accredited for dietitians by the Dutch Foundation on Accreditation of
Competence Stimulating Activities for healthcare workers. Because the PG-SGA had only
recently become available in the Dutch language, professionals had little to no experience
with the Dutch version of the instrument. All 79 persons that registered for the training
were approached to participate in the study. Participants that were not trained at bachelor
or higher level as a dietitian were excluded from the study. A lecture that explained the
rationale behind the PG-SGA and a lecture demonstrating use of the PG-SGA and its
electronic version were provided in the morning. In a workshop in the afternoon, attendees
practiced with the PG-SGA, including the physical exam, and discussed the use and

interpretation of the PG-SGA.
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Three weeks prior to the training, registered professionals were invited to complete a home
assignment and were informed about the project. Professionals gave their written consent
before participating in the study. At baseline (T0), participants were asked to first complete
both the patient and professional component of the PG-SGA, preferably with a patient, and
subsequently to complete the online questionnaire. The second measurement (T1)
followed directly after the training, at the training site. At T1, attendees were asked to
complete a paper version of the questionnaire to stimulate immediate completion of the
questionnaire, to prevent loss to follow-up. To further prevent loss to follow-up, five days
after the training a reminder was sent to participants who did not complete the
questionnaire at the training site. These participants were asked to complete an online
version of the questionnaire.

The Medical Ethics Committee of the University Medical Center Groningen ruled that no
permission was needed to perform the study (reference M14.165328), because the study

was not under regulation of the 'Medical Research Involving Human Subjects Act’ (WMO).

PG-SGA

The PG-SGA (Online supplement 1) consists of a patient-generated and a professional

component. First, the patient-generated component includes four topic-specific Boxes
designed to be completed by the patient. Box 1 addresses weight history. Box 2 addresses
food intake. Box 3 addresses nutrition impact symptoms and other factors hindering food
intake. Box 4 includes activity and function, and is based on the Eastern Cooperative
Oncology Group (ECOG) performance status.’* Second, the professional component

includes five Worksheets and is completed by the healthcare professional. Worksheet 1
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instructs on how to score the percentage weight loss. Worksheet 2 addresses conditions that
may increase nutritional risk. Worksheet 3 addresses metabolic stress. Worksheet 4 includes
a nutrition-focused physical examination. Worksheet 5 categorizes the overall global
assessment of the patient. Categories include Stage A = Well nourished; Stage B =
Moderately malnourished or suspected malnutrition; and Stage C = Severely
malnourished.* Finally, a score is generated that guides triage recommendations for

interdisciplinary interventions.

Comprehensibility and Difficulty

Comprehensibility and difficulty were measured using a questionnaire, which is available
upon request. The questionnaire was pretested for clarity in three final year Bachelor
Students Nutrition and Dietetics. The questionnaire opened with four items on
demographics. Furthermore, it included 14 items regarding perceived comprehensibility
and 14 items on difficulty of the PG-SGA. For both comprehensibility and difficulty,
questionnaire items 1-4 referred to Box 1-4 of the PG-SGA. Questionnaire items 5-8
referred to Worksheet 1-3. In our preceding study we found that Worksheet 4 (Physical
Exam) may be perceived difficult by professionals.® Therefore, more questions (item 9-12)
were posed on Worksheet 4 as compared to other Boxes and Worksheets. Item 13 and 14
related to Worksheet 5 (Global Assessment Categories) and the nutritional triage
recommendations, respectively.

To be able to differentiate between the level of comprehensibility and difficulty, both
concepts were included in the questionnaire in this study. As proposed by Lynn and others,
a four-point scale (1= very unclear/very difficult; 2= unclear/difficult; 3= clear/easy; 4=

very clear/very easy) was used to avoid having a neutral and ambivalent midpoint.'*6
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Scores 1 and 2 were considered ‘not present’, and scores 3 and 4 were considered
‘present’.!*16 For each item, an item comprehensibility index (I-CI) and an item difficulty
index (I-DI) were calculated at TO and T1. The I-CI and I-DI indicate the level of
knowledge and level of clarity of each item as perceived by the respondents, respectively. I-
CI and I-DI scores can range from 0-1, and were calculated by dividing the number of
respondents that considered the item to be ‘present’ by the total number of respondents.

In accordance with our previous study, I-CI and I-DI=0.78 were considered acceptable.’
An item score <0.78 requires further analysis of the item.!” I-CI and I-DI scores of all items
were averaged into a weighted summarized scale comprehensibility index (S-CI) and a scale
difficulty index (S-DI) for the full PG-SGA. The S-CI and S-DI reflect respondents’
perceived overall knowledge and overall comprehensibility level of the instrument,
respectively. S-CI=0.80 and S-DI1=0.80 were considered acceptable scores, S-CI1=0.90 and
S-DI=0.90 were considered excellent scores.!” Item non-response was excluded from
calculation of the index scores. Transparency of response was provided by reporting item

response and overall response percentages.

Data management and statistical analyses

We performed power analysis for S-DI because in a pilot study S-DI was rated 0.55 by
healthcare professionals, i.e. not acceptable, whereas S-CI was rated 0.81, which is already
acceptable.” A minimal sample of 8 dietitians was considered sufficiently powered to detect
a change of S-DI from 0.55 to S-DI 0.80 (cutoff for acceptable), with estimated variability

0.25 (allowing a type I error a =0.05, and a type Il error B =0.20)."°
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Although S-CI and S-DI scores can range from 0 to 1, they can be considered nominal
scores, transformed to weighted average scores. Therefore, the non-parametric Wilcoxon
signed rank test was used to test significance of differences in distribution of participants’
comprehensibility and difficulty indices at TO and T1. The Mann-Whitney U test was used
to compare distribution of T0 results of participants that completed the questionnaire both
at TO and T1 to distribution of TO results of participants that were lost to follow up.
Participants that were lost to follow-up were not included in the analysis. However, to test
robustness of the results, TO scores of the missing participants were imputed to the T1
scores, and the Wilcoxon signed rank test was used in a sensitivity analysis. All statistical

tests were performed using SPSS24 (IBM) and significance level was set at p=0.05.

Results

In total, 56/79 (79%) professionals responded at TO0, of which 47 (60%) were considered
eligible and gave their consent. Of these 47 professionals, 35 (75%) completed the
questionnaire both at TO and T1 and were included in the analysis. Reasons for not
completing the post-training questionnaire were lack of time and absence during the
training. Two out of 35 participants were not currently practicing as dietitians.
Characteristics of the participants that completed the questionnaire both at T0 and T1 are
presented in Table 1. Indices and response rates for comprehensibility and difficulty of the

PG-SGA are reported in Table 2. Online supplement II presents summarized frequency of

scores 1,2,3 and 4 at both TO and T1. Overall, comprehensibility and difficulty indices
significantly improved after the training (p<0.01). At TO, comprehensibility and difficulty
of the PG-SGA were not perceived acceptable on scale level (S-CI=0.69; overall response

93%; S-DI=0.57, overall response 92%). After the training, comprehensibility was
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perceived as excellent on scale level (S-CI=0.95; overall response 97%) and difficulty of the
PG-SGA was perceived as acceptable (S-DI=0.86, overall response 96%). S-CI improved
in 30 participants and remained stable in 5 participants. S-DI improved in 29 participants,
remained stable in 2 participants and decreased in 4 participants.

At T0, the lowest I-CI was found on the item concerning Worksheet 2 (Disease and
relation to nutritional requirements; I-CI=0.38), and the highest I-CI were found for the
items regarding Worksheet 1 (Scoring Weight Loss; I-CI=0.94). At TO0, lowest I-DI scores
were found on the items regarding Worksheet 4 (Physical Exam; I-DI=0.13-0.35).
Furthermore, the highest I-DI score was found on the item concerning Box 3 (Symptoms;
[-DI=0.80) and the items regarding Worksheet 1 (Scoring Weight Loss; I-DI=0.84-0.88).

At T1, all items had I-CI scores above the threshold of 0.78. Furthermore, maximum
I-CI score of 1.0 was reached in Worksheet 1 items (Scoring Weight Loss), Worksheet 5
(Global Assessment Categories), and Total PG-SGA Score. At T1, the I-DI for items
concerning Box 2 (Food intake [I-DI=0.76]) and Worksheet 4 (Physical Exam [[-D1=0.53-
0.71]) still scored below the threshold of 0.78. Moreover, maximum I-DI score of 1.0 was
reached on items concerning Box 4 (Activity and Function), Worksheet 1 (Scoring Weight
Loss), Worksheet 5 (Global Assessment Categories), and Total PG-SGA Score.

Distribution of T0 indices for comprehensibility and difficulty of participants that
were lost to follow up was not significantly different from those of participants that
completed the questionnaire both at T0O and T1 (p=0.15, resp. p=0.21). After the T0 scores
of the missing participants were imputed to the T1 scores, median improvement of

comprehensibility and difficulty indices remained significant between T0 and T1 (p<0.01).
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TABLE 1: Characteristics of dietitians that participated in exploration of perceived

comprehensibility and difficulty of the PG-SGA before and after training in its use

Characteristics n %
Participants 35 100
Dietitian 33 94
Other? 2 6
Working setting” 45 100
General Hospital 17 38
Geriatrics/Nursing home/Rehabilitation 10 22
Primary Care 7 16
Academic Hospital 4 9
Tertiary Care Health Centre 4 9
Other 3 7
Field of interest” 75 100
Oncology 14 19
Gastroenterology/Diabetes 13 17
Malnutrition 9 12
Lung disease 7 9
Nephrology 6 8
Geriatrics 6 8
Pediatrics 5 7
Other 15 20
Reason for registering for the PG-SGA training” 38 100
Interest in PG-SGA 9 24
Interest in malnutrition assessment 8 21
The opportunity was provided 6 16
Interest in malnutrition screening 5 13
Interest in the electronic version of the PG-SGA
(PG-SGA app) 4 11
Interest in improving nutrition care 3 8
Professional development 2 5
Interest in PG-SGA SF 1 3
Median Min-Max
Years of work experience 14 0-38

@ 1 teacher in Program Nutrition and Dietetics, 1 junior researcher with background in dietetics

> More than 1 setting, and/or field of interest, and/or reason for registering possible per participant
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TABLE 2. Comprehensibility and Difficulty Indices and Response Rates Scored by

Dietitians for Items of the PG-SGA at T0O and T1

Comprehensibility Comprehensibility Difficulty TO Difficulty T1

TO (N=35) T1 (N=35) (N=35) (N=35)

I-CI* TO (N I-CI* T1 (N I-DI> TO (N I-DI° T1 (N

Items response) response) response) response)
Box 1 0.86 (N=35) 0.97 (N=33) 0.74 (N=35) 0.88 (N=34)
Box 2 0.69 (N=35) 0.79 (N=33) 0.57 (N=35) 0.76 (N=34)
Box 3 0.89 (N=35) 0.94 (N=33) 0.80 (N=35) 0.94 (N=33)
Box 4 0.80 (N=35) 0.97 (N=33) 0.76 (N=33) 1.00 (N=31)
Worksheet 1 explanation 0.94 (N=32) 0.97 (N=35) 0.88 (N=32) 0.94 (N=34)
Worksheet 1 items 0.94 (N=32) 1.00 (N=34) 0.84 (N=32) 1.00 (N=35)
Worksheet 2 0.38 (N=32) 0.97 (N=35) 0.50 (N=32) 0.97 (N=35)
Worksheet 3 0.77 (N=31) 0.94 (N=35) 0.72(N=32) 0.97 (N=35)
Worksheet 4 explanation 0.50 (N=32) 0.94 (N=32) 0.35(N=31) 0.70 (N=33)
Worksheet 4 muscle 0.41 (N=32) 0.91 (N=35) 0.16 (N=32) 0.53 (N=32)
Worksheet 4 fat 0.44 (N=32) 0.94 (N=35) 0.13(N=32) 0.59 (N=32)
Worksheet 4 fluids 0.50 (N=32) 0.97 (N=35) 0.19(N=32) 0.71 (N=35)
Worksheet 5 0.75 (N=32) 1.00 (N=34) 0.60 (N=30) 1.00 (N=34)
PG-SGA point score 0.81 (N=32) 1.00 (N=35) 0.69 (N=29) 1.00 (N=35)
S-CIc0.69 S-CI*0.95 S-DI40.57 S-DI0.86

Overall item response 93% 97% 92% 96%

{[-CI=Item Comprehensibility Index; ’I- DI=Item Difficulty Index; °S-CI=Scale Comprehensibility Index; 4S-
DI=Scale Difficulty Index

Italics: below acceptable level of 0.78 for I-CI and I-DI respectively, and 0.80 for S-CI and S-DI respectively

Discussion

The results of this study show that perceived comprehensibility and difficulty of the PG-
SGA improved significantly in a sample of PG-SGA-naive dietitians, after providing
information and hands-on training in the use of the PG-SGA. While perceived
comprehensibility improved to an acceptable level for all components of the PG-SGA,
perceived difficulty for the physical examination and food intake remained under the

predefined cut-off for acceptability. Overall scores for comprehensibility improved from
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not acceptable at baseline to excellent after the training. Overall scores for difficulty
improved from not acceptable at baseline to acceptable after the training.

The items related to the physical examination were perceived the most difficult component
of the PG-SGA, in accordance with the findings of the pre-testing of the Dutch version of
the PG-SGA.? Scores on difficulty improved after a single training, but not to an acceptable
level, implying perceived difficulty of the physical examination could still improve. Scores
on comprehensibility for items related to the physical examination did improve to an
acceptable level, implying that the explanation of the physical examination was helpful to
clarify Worksheet 4 (Physical examination). It is unclear why participating dietitians
regarded the physical examination of the PG-SGA clear but difficult. A possible explanation
would be that some dietitians did not feel confident to examine and interpret signs of loss
or deficit of muscle and/or fat in their own patients after a single training. These dietitians
may need repeated hands-on training and practice. It is not reported how often
professionals actually receive training in the use of nutritional assessment tools such as PG-
SGA or the SGA, and how lack of training may influence the results of the physical exam.
We hypothesize that sufficient knowledge and experience could improve perceived
difficulty of the physical exam and additionally may lead to more reliable results. A recent
study showed that dietitians that received training in the use of the PG-SGA presented
good reliability in assessment (intraclass correlation of 0.90 [p<0.001]).2° Results from a
study on interrater reliability (IRR) utilizing the SGA indicate in the same direction.?! In
that study, more experienced professionals (>5 years after graduation) utilizing the SGA
showed similar results (IRR range of 89-100%) when compared to a well-trained and

experienced dietitian (>20 years after graduation), whereas less experienced professionals
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(1-2 years after graduation) showed an IRR range of 56-100% when compared to the same
dietitian.?!

Notably, dietitians experienced some difficulty in interpreting an item from the patient-
generated component. Although scores for item comprehensibility for Box 2 (Food intake)
improved to an acceptable level after training, scores on difficulty remained slightly below
an acceptable level, with an I-DI of 0.76. Box 2 is one of the four Boxes designed to be
completed by patients. Difficulty of these items may be perceived differently when tested
in a patient population as compared to a sample of professionals. During the pilot testing
of the prototype of the Dutch version in a small sample of patients, the level of difficulty
and comprehensibility of Box 2 was perceived acceptable.” Additionally, a different study
reported that patients with cancer found the patient-generated component of the PG-SGA
not difficult and not hard to understand.?? We suggest to test the patient-generated
component of the PG-SGA in a larger sample of patients, representing different patient
populations, to evaluate whether adjustment or further explanation is needed.
Interestingly, some participants perceived the PG-SGA as more difficult after the training,
despite improvement in perceived comprehensibility. These participants may have been
unaware of a lack of knowledge or experience in performing the PG-SGA assessment prior
to the training. After the training, they may have improved their understanding of the
PG-SGA and consequently may be more conscious of a possible lack of knowledge or
experience. In that case, dietitians may also profit from repeated practice and hands on
training with the PG-SGA.

This is the first study that evaluated changes in perception of difficulty and
comprehensibility of the PG-SGA after training in an omnifarious sample of dietitians. The

results are of interest because a single training can be done quickly and at low expenses.
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The study has some limitations. First, due to the design of the study, we did not have access
to a control group. The effects of the training may have been positively influenced, and
some improvements may have resulted from increased familiarity of participants with the
PG-SGA at T1, when compared to T0, due to repetition. However, we attempted to temper
the potential positive effect of repetition by incorporating an interval of three weeks
between inviting participants to complete the questionnaire at TO and repetition at T1.%
Second, in this study we assessed only short term effects of the training. As a result of the
“single training” design, we did not acquire data on longer term effects of the training and
thus it is unclear how the level of perceived comprehensibility and difficulty changes over
time. Third, the training subject was the PG-SGA, and about 40% of participants reported
to have registered for the training because of an interest in the (electronic version of the)
PG-SGA or PG-SGA SF. These dietitians may be more interested in the PG-SGA than
average, and subsequently have a more positive view of the PG-SGA than average.
Therefore, some response bias cannot be ruled out. However, we tried to encourage all
types of dietitians to enroll by limiting the registration fee and by awarding accreditation
points. Moreover, scale difficulty and scale comprehensibility were well under acceptable
scores at TO (S-CI=0.69, S-DI=0.57), not indicating the results were influenced by a
positive attitude prior to the training. Fourth, participants were almost exclusively
dietitians, which makes it difficult to generalize the results to other healthcare professionals.
However, dietitians are amongst the professionals most likely to work with the PG-SGA in
practice. Finally, 25% of participants were lost to follow up. However, distribution of
baseline results for comprehensibility and difficulty of respondents that were lost to follow
up did not significantly differ from those of respondents that completed the questionnaire

both times, thus loss to follow up appears random. If the baseline scores of the missing
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participants are imputed to the T1 scores, perceived level of comprehensibility and
difficulty would still significantly have improved between T0 and T1 (a <0.001).

Perceived comprehensibility and difficulty are concepts related to each other.!? We
hypothesize that providing sufficient clarity is conditional to be able to accurately identify
and overcome concerns with difficulty of the PG-SGA. A dual approach towards improving
clarity and knowledge and skills may lead to greater confidence in the use of the PG-SGA
among dietitians, which in turn could further stimulate implementation of the PG-SGA in
practice. To further improve perceived level of difficulty, supplemental information such as
online materials or instruction videos for dietitians may be helpful. Furthermore, we
suggest to independently start training the skills to adequately perform a nutrition-focused
physical assessment during the education of dietitians, preferably with practice sessions
involving actual patients. In The Netherlands, several Programs on Nutrition and Dietetics

have incorporated training in the use of the PG-SGA in their curriculum already.

Conclusion

The findings suggest that significant improvement in PG-SGA-naive dietitians’ perception
of difficulty and comprehensibility of the PG-SGA can be achieved quickly by providing
training in the use of the PG-SGA. While perceived comprehensibility improved to an
acceptable level for all components of the PG-SGA, perceived difficulty for the physical
examination still required further improvement after a single training, suggesting
supplemental information and/or more training may be needed for PG-SGA-naive
dietitians to ensure an acceptable level of perceived difficulty of all components of the PG-

SGA, including the physical exam.
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Abstract

Background and aims: We studied whether low pre-treatment muscle mass, measured with
CT at thoracic (T4) or lumbar level (L3) associates with early termination of chemotherapy
related to toxicity in head and neck cancer (HNC) patients.

Methods: This was a retrospective chart and image review. Adult HNC patients treated
with (surgery and) platinum-based chemo-radiotherapy were included if a pre-treatment
CT scan at T4 or L3 level was available. Muscle mass was evaluated by assessment of
skeletal muscle index (SMI; cm?/m?). T4 and L3 SMI measurements were corrected for
deviation from their respective means and were merged into one score for SMI difference
(cm?/m?). All cases were assessed for presence of toxicity-related unplanned early
termination of chemotherapy (‘early termination’). Univariate and multivariate logistic
regression models were used to investigate associations between pooled SMI and early
termination.

Results: 213 patients (age: 57.9210.3 y, male: 77%, T4 image: 45%) were included. A
significant association between SMI as a continuous variable and early termination was
found, both in the univariate analysis (p=0.007, OR=0.96 [0.94-0.99]) and the multivariate
analysis (p=0.021, OR 0.96 [0.92-0.99]). The multivariate models identified potential
associations with type of chemotherapy, presence of co-morbidity, a combination of
(former) smoking and alcohol consumption, and sex.

Conclusion: Lower muscle mass was robustly associated with higher odds of early
termination of chemotherapy in HNC patients. CT-based muscle mass assessment may
allow clinicians to optimize care in HNC patients at risk of complications related to low

muscle mass.
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Introduction

Decreased oral intake due to tumor location cancer treatment, and/or cachexia is common
in patients with head and neck cancer (HNC) and may induce loss of skeletal muscle.'* In
turn, low muscle mass has a negative impact on overall function and survival in patients
with HNC.5° However, the treatment approach in patients with locally advanced HNC can
be aggressive and may consist of surgery followed by radiotherapy, with or without
concomitant chemotherapy. In patients not eligible for surgery or when the anticipated
functional outcome with surgery is poor, radiotherapy with concomitant chemotherapy is
preferred.!®!2 Although prognosis improves when patients are capable of completing their
therapy, early termination of treatment related to toxicity is observed more often in cancer
patients with low muscle mass, and thus such benefit may be limited.”314

The development of chemotherapy toxicity may be partially explained by variation in body
composition in patients with cancer.!® The overall weight is comprised mostly of fat tissue
and non-fat tissue. In turn, non-fat tissue is comprised of bone tissue and lean tissue such
as organ tissues (e.g., liver and kidneys) and muscle tissue.'®!? Distribution and metabolism
of water soluble chemotherapy agents, such as cisplatin, mainly takes place in the lean
tissue.!® Therefore, patients with low muscle mass may have a smaller amount of area
available for distribution of chemotherapy agents due the limited amount of lean tissue.
Recent studies have revealed there is considerable variation in the proportions of lean and
fat tissues in patients with cancer, and patients with solid tumors may present as overweight
or obese, while simultaneously showing severe loss of skeletal muscle mass.®!3 Body area
estimates based on body mass and stature are used for dose calculation of chemotherapy
agents such as cisplatin.?’ Thus, if a chemotherapy agent distributes well in lean tissue,

patients with relatively low muscle mass may be at risk of receiving a higher dose of
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chemotherapy agent relative to the actual amount of lean tissue, due to overestimation of
lean tissue. This relatively high dose of chemotherapy may increase risk of chemotherapy
toxicity."1417:21

Chemotherapy toxicity may result in early termination of chemotherapy.?? Accurate
identification of patients with low muscle mass is currently possible, since muscle mass has
become identifiable and quantifiable with image-based approaches, such as computed
tomography (CT). CT analysis of the lumbar muscle area has been thoroughly validated for
the evaluation of human body composition and correlates well with lean body mass.?% In
some patient populations, CT images of the lumbar muscle area are not generally available,
and CT analysis of thoracic muscle area may serve as an alternative.?® However, although it
is now possible to accurately identify patients with low muscle mass, it is still unclear to
what extent toxicity of chemotherapy treatment correlates with muscle area identified with
lumbar or thoracic CT cross-sections in HNC patients. Therefore, we aimed to study
whether low pre-treatment lumbar or thoracic muscle area as measured with CT is
associated with toxicity-related early termination of chemotherapy treatment, in patients

with HNC treated with concomitant radiotherapy and chemotherapy.

Materials and methods

Patients and study design

This study was conducted in accordance with the Declaration of Helsinki and approved by
the institutional research ethics board. Data were collected in consecutive adult patients
diagnosed with HNC during their initial visit to the outpatient medical oncology clinic at

the tertiary cancer treatment center serving northern Alberta. Demographic information,
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and cancer site and stage were obtained from the Alberta Cancer Registry, certified by the
North American Association for Central Cancer Registries. Cancer stage was based on the
American Joint Committee on Cancer (7th Edition) stage groupings for HNC.?” HNC
tumor sites were based on the International Classification of Diseases for Oncology (ICD)-
O-3 site codes. Cohorts were sampled from March 2004 until July 2010 (Sample I) and
from May 2012 until May 2016 (Sample II). Adult patients diagnosed with HNC, mainly
presenting cancer of the lip, oral cavity, nose, paranasal sinus, larynx, and pharynx, were
considered for inclusion if they received concomitant radiotherapy and platinum-based
chemotherapy treatment (CRT) with curative intent, with or without prior surgery (Sx).
To be considered for inclusion, a routine diagnostic CT image taken before start of CRT
including the 4t thoracic vertebra (T4; sample I) or the 3" lumbar vertebra (L3; sample II)
needed to be available.

The primary treatment for advanced stages of HNC was CRT; in addition, approximately
half of the patients in our cohort had prior HNC surgery, with tumor resection, bilateral
neck dissection, and free flap reconstruction. Radiotherapy treatment included
conventional or tomotherapy 66-76 cGy. The main treatment plans for chemotherapy were
cisplatin 100 mg/m?, three weekly (3 cycles), cisplatin 40 mg/ m?, weekly (7 cycles), or, if
cisplatin could not be tolerated, carboplatin 1.5 area under the curve (AUC) weekly (6-7
cycles). For each patient, chemotherapy type and dose were selected by the treating
oncologist. If patients had a contraindication to high dose cisplatin such as poor renal

function or pre-existing hearing problems, carboplatin was used in the first instance.
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Measures

Data collected from medical charts included: number of days between CT scan and start of
chemotherapy and radiotherapy; type of treatment; presence of co-morbidities;
performance status was recorded as Eastern Cooperative Oncology Group (ECOG);?
alcohol intake; history of smoking, treatment plan of platinum-based chemotherapy and

chemotherapy toxicities.

Body composition

Weight and height were recorded according to standard procedures by hospital staff.
Weight (kg) was measured with a medical balance beam scale and height (m) with a
stadiometer. Body mass index (BMI) was calculated [weight (kg)/height (m?)]. Percentage
of weight loss in the last month before starting CRT was retrieved from Patient-Generated

29 as collected in routine care. Body

Subjective Global Assessment Short Form data,
composition was assessed by evaluating CT images that were taken for diagnostic purposes.
Most studies using this approach have adopted the convention of quantifying muscle cross-
sectional area in a single image landmarked at 1.3.2%2430 However in HNC routine diagnostic
imaging does not always include the abdominal region, thus we selected T4 as an alternative
vertebral landmark for Sample I, as this region represents large and diverse muscle areas
and was included in staging studies in the majority of patients. For Sample II, routine
imaging included L3 in the majority of patients.

One axial image at T4 or L3 was selected for analysis of total muscle cross-sectional area

(cm?).233! CT image parameters included: contrast-enhanced, 5 mm slice thickness, 120

kVp, and ~290 mA. Observers were blinded to the patients’ treatment and toxicity status.
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Muscles were quantified within a Hounsfield unit range of —29 to +150 HU using Slice-
O-Matic software (v.5.0; Tomovision, Magog, Canada). Total muscle cross-sectional area
(SMA) was computed for each image. The directly determined unit for SMA was cm? of
total T4 or L3 skeletal muscle. Cross-sectional area of total muscle at T4 or L3 were
normalized for stature, and skeletal muscle index (SMI; cm?/m?) was calculated. Correction
for deviation of the mean enables pooling of the SMI results of sample I and sample II, and
could be performed because standard deviations of T4 and L3 measurements were similar
(12.6 cm?/m? and 10.3 cm?/m?, respectively). The mean SMI of Sample I was subtracted
from all SMI measurements in Sample I (T4 measurements) and the mean SMI of Sample
II was subtracted from all SMI measurements in Sample II (L3 measurements). After
correction for deviation from the mean, the scores were combined in one pooled SMI

variable representing the SMI deviation to the mean (cm?/m?).

Outcome measures

In this study, early termination of chemotherapy related to toxicity (‘early termination’)
was considered the primary outcome measure and was defined as completion of at least one
cycle of chemotherapy less than planned. If the initial chemotherapy treatment plan was
altered from cisplatin to carboplatin (often due to ototoxicity), and cycles were completed,
this was not considered an early termination. Otherwise, if early termination was
specifically attributed to toxicity, early termination was considered present. Reduction of
the dose of cisplatin or carboplatin provided all cycles where completed, was not considered

early termination.
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Statistical analysis

Mean (standard deviation; SD) or median scores (interquartile range; IQR) are reported
for all continuous variables. Absolute numbers (percentages) are reported for ordinal and
dichotomous variables. Differences between Sample I and Sample II were explored with
Pearson Chi square, Mann-Whitney U test, or independent samples t-test.

Univariate analysis was used to test the association between pooled SMI and early
termination. Multivariate binary logistic regression analyses were used to investigate
possible effects of sex, age, BMI, presence of co-morbidities (present, not present); ECOG
performance status (ECOG <1, ECOG>1), smoking (yes, no), alcohol consumption (yes,
no), tumor site (oropharynx, other), treatment plan (CRT, SxCRT), and type of platin-
based chemotherapy (cisplatin, carboplatin) on early termination. A p-level of <0.05 was
considered significant and Odds Ratios (OR) [95% CI] were presented.

Due to the large number of explanatory variables, model selection procedures were
explored to identify associations. The penalized regression approach according to the
Smoothly Clipped Absolute Deviation (SCAD)3 penalty was used, as it performs well in
variable selection without creating bias.?*** For selecting the explanatory variables, the
value of the penalty parameter is determined by repeating the cross-validation procedure
200 times and taking the mean from these repeats. To test the robustness of the results, the
model resulting from SCAD was compared with that obtained from minimum Akaike
Information Criterion (AIC)* and minimizing Bayesian Information Criterion (BIC)36
approaches. To allow for analysis of all included patients, missing data were imputed by the
Multivariate Imputation by Chained Equations procedure for the variables alcohol intake

(n=2) and ECOG performance status (n=13).%73 Toxicity profiles of cisplatin-based
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chemotherapy treatment may differ from carboplatin-based treatment. Therefore,
difference in distribution of SMI (cm2/m2) stratified for early termination being absent or
present was tested for cisplatin and carboplatin separately with an independent samples
Mann-Whitney U test. Furthermore, the association between muscle mass and early
termination was explored with univariate binary logistic regression, for subgroups treated
with cisplatin or carboplatin separately.

Descriptive, univariate and explorative analyses were performed with SPSS (version 24.0
2016, IBM Inc., Chicago, I1). Multivariate analysis was performed with R (R version 3.4.1,

R Core Team Vienna, 2017).

Results

In total, 213 patients met the inclusion criteria and could be included in the analysis
(Sample I: n=93; Sample II: n=120). Characteristics of the included HNC patients prior to
CRT are reported in Table 1. All patients received at least one cycle of chemotherapy. Of
these 213 patients, 61 (29%) terminated chemotherapy prematurely. In one patient that
terminated chemotherapy early, the initial chemotherapy treatment plan was altered from
cisplatin tot carboplatin. In 28 patients, the initial chemotherapy treatment plan was altered
from cisplatin to carboplatin, and treatment was considered completed. The following
reasons for early termination of chemotherapy treatment were not considered toxicity-
related: non-completion due to non-compliance (n=4); further chemotherapy treatment
not indicated (n=2); non-completion of CRT due to reported radiation-related side effects
(n=2); postponement of treatment due to surgical infections (n=1) or personal

circumstances (n=1). Dose reduction of chemotherapy treatment ranged from 25% to 90%
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and occurred in 19 patients. Seven of these patients had toxicity-related dose reductions
preceding early termination, and early termination was considered present. In eight
patients the reason for dose reduction was not described and all cycles were completed, and
early termination was not considered present. Finally, in four patients dose reductions were
related to chemotherapy toxicity, but all cycles were completed, and early termination was

not considered present.

Body composition measurements

In Sample I, CT images at T4 level of 93 eligible patients were analyzed. In sample II, CT
images at 1.3 level were available in 120 of 124 (94.4%) eligible HNC patients. All selected
images could be analyzed and SMI was calculated. Pre-treatment anthropometrical
measurements and indices of body composition of the participants are presented in Table
2. Patients that altered their treatment from cisplatin to carboplatin did not have a
significantly different pooled SMI when compared to patients continuously treated with
cisplatin (p=0.823), or when compared to all other patients (p=0.541). Frequency of early
termination did not significantly differ between patients treated with cisplatin 100 mg/m?
and cisplatin 40 mg/m? (p=0.864). The univariate and multivariate modeling analysis of
pooled SMI and early termination corrected for possible confounding variables in HNC
patients is presented in Table 3. In addition to pooled SMI, variables that emerged
associated with early termination were sex, type of chemotherapy, co-morbidity and
(former) smoking combined with alcohol consumption. The time interval between CT and
CRT was significantly different for Sample I and Sample II (p<0.001). To rule out possible

effect modification, the time interval between CT and CRT (days) was therefore added to
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the statistical modeling analyses. However, time interval between CT and CRT was not
identified as effect modifier of pooled SMI on early termination in the AIC, BIC, or SCAT
model. Associated odds of early termination of chemotherapy treatment across the
distribution of pooled SMI in HNC patients are presented in Figure 1.

Figure 2 illustrates the distribution of SMI stratified by absence or presence of early
termination of chemotherapy for cisplatin-based and carboplatin-based treatment in
patients with head and neck cancer. To further explore the association between muscle
mass and early termination for the different types of chemotherapy agents, a sub-analysis
was performed for the cisplatin and the carboplatin subgroup, respectively. The sub-
analysis showed that in the cisplatin subgroup, a higher SMI was significantly associated
with a lower incidence of early termination (p=0.025; OR 0.96 [95% CI: 0.93-1.00]). This
indicates that if SMI is 1 cm2/m2 higher, the odds of early termination decrease with 4%
in the patients treated with cisplatin. Also in the carboplatin subgroup, a higher SMI was
significantly associated with a lower incidence of early termination (p=0.041; OR 0.93
[95% CI: 0.86-1.00]). This indicates that if SMI is 1 cm2/m2 higher, the odds of early

termination decrease with 7% in the patients treated with carboplatin.
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TABLE 1. Characteristics of patients with head and neck cancer prior to chemo-

radiotherapy treatment reported for the whole study sample and separately for Sample I

and 11
Basic characteristic Total Sample I Sample IT (Mean) diff p
(n=213) (n=93) (n=120) value
Age (years) Mean + SD 57.9+10.3  58.0 (10.7) 57.8 (10.1) 0.842
Sex Male (%) 164 (77.0) 71 (76.3) 93 (77.5) 0.858
Tumor site
Oral cavity 31 (14.6) 9(9.7) 22 (18.3) 0.155
Pharynx 144 (67.6) 67 (72.1) 77 (64.2)
Larynx 22 (10.3) 12 (12.9) 10 (8.3)
Other 16 (7.5) 5(5.4) 11 (9.2)
Stage (%)
1 2(0.9) 0 2 (1.7) 0.602
2 6(2.8) 2(2.2) 4(3.3)
3 27 (12.7) 12 (12.9) 15 (12.5)
4 171 (80.3) 76 (81.7) 95 (79.2)
X 7(3.3) 3(3.2) 4(3.3)
Tumor classification
T1 32 (15.0) 12 (12.9) 20 (16.7) 0.158
T2 53 (24.9) 22 (23.7) 31 (25.8)
T3 58 (27.2) 28 (30.1) 30 (25.0)
T4 54 (25.4) 28 (30.1) 26 (21.7)
Tx 16 (7.5) 3(3.2) 13 (10.8)
Mode of treatment
Primary chemo-radiotherapy (CRT) 105 (49.3) 49 (52.7) 56 (46.7) 0.383
Surgery plus post-operative chemo- 108 (50.7) 44 (47.3) 64 (53.3)
radiotherapy (Sx-CRT)
Time between CT and CRT (days)
Median (interquartile range) 55.0 (27.0- 32.0 (15.0- 70.0 (42.5- <0.001*
93.0) 82.5) 103.0)
Type and dose of chemotherapy
- Cisplatin 100 mg/m2 133 (62.4) 59 (63.4) 74 (61.7) <0.001*
- Cisplatin 40 mg/m2 34 (16.0) 3(3.2) 31 (25.8)
- Carboplatin 1.5 AUC 46 (21.6) 31 (33.3) 15 (12.5)
ECOG performance status (%)
Normal 99 (46.5) 48 (56.1) 51 (42.5) 0.148
Not normal self 71 (33.3) 25 (26.9) 46 (38.3)
Not feeling up to most 19 (8.9) 7(7.5) 12 (10.0)
Little activity 11 (5.2) 5(5.4) 6 (5.0)
Missing 13 (6.1) 8 (8.6) 5(4.2)
Presence of co-morbidity
Yes (%) 126 (59.2) 53 (57.0) 73 (60.3) 0.571
Smoking
Never (%) 49 (23.0) 19 (20.2) 30 (25.4) 0.509
Former (%) 86 (40.4) 37 (39.4) 48 (40.7)
Current (%) 77 (36.2) 38 (40.4) 39 (33.1)
Unknown (%) 1(0.5) 1(0.8)
History of alcohol drinking
Yes (%) 140 (65.7) 61 (65.6) 79 (65.8) 0.836
No (%) 71(33.3) 32 (34.4) 39 (32.5)
Unknown (%) 2(0.9) 2 (1.7)
Early termination of chemotherapy
Present (%) 61 (28.6) 23 (24.7) 38 (31.7) 0.267

Significance set at a 0.05 leve
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TABLE 2. Anthropometrics and indices of body composition of head and neck cancer

patients prior to chemo-radiotherapy treatment

Body composition measurements Total Sample I* Sample II® (mean) diff

N=213 N=93 N=120 Sample I and
11, p-value

Body weight Mean + SD

Overall kg 77.8£18.5 75.3%17.8 79.7£18.8 0.083

Male kg 81.3%£17.6 78.9%+17.9 83.1£17.3

Female kg 65.9+16.3 63.4%11.2 68.0£19.5

(mean) difference male and female, p- <0.001* <0.001* <0.001*

value

Weight loss in 1 month® Mean + SD

Overall % 1.46+3.56 1.06+£3.72 1.76+3.42 0.159

Male % 1.37£3.39 1.19%£3.76 1.50+3.09

Female % 1.78+14.12 0.65%3.65 2.65+4.32

(mean) difference male and female, p- 0.489 0.565 0.126

value

Body mass index Mean = SD

Overall (m?) 26.3£5.4 25.9£5.0 26.6£5.7 0.315

Male (m?) 26.6*5.2 26.9%t5.3 26.2%5.1

Female (m?) 25.5%£5.9 25.8£6.9 25.0£4.7

(mean) difference male and female, p- 0.209 0.353 0.397

value

Skeletal muscle area Mean £ SD

Overall (cm?) 191.27 (46.36)  155.44 (36.86)

Male (cm?) 208.92 (36.50) 168.2 (30.6)

Female (cm?) 134.32 (22.91) 111.07 (23.23)

(mean) difference male and female, p- <0.001* <0.001*

value

Skeletal muscle index Mean + SD 65.53 (12.60) 51.62 (10.16)

Overall (cm2/m?2) 69.45 (11.02) 53.4(9.4)

Male (cm?/m?) 52.88 (8.41) 42.23(7.79)

Female (cm?/m?) <0.001* <0.001*

(mean) difference male and female, p-

value

*Significance set at a 0.05 level
aSample I: 4th thoracic vertebra (T4) as vertebral landmark.
bSample II: 3th lumbar vertebra (L3) as vertebral landmark.

¢Percentage of weight loss in one month reported at intake for chemo-radiotherapy.
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TABLE 3. Univariate and multivariate modeling analysis of skeletal muscle index and

confounding variables in HNC patients

Early termination of chemotherapy related to toxicity

Univariate (n=213)

OR [95%Cl] p-value
Covariables
Skeletal muscle index (cm?/m?)* 0.96 [0.94-0.99] 0.007>
Body mass index (BMI; kg/m?) 0.97 [0.92-1.03] 0.277
Age (years) 1.02 [0.99-1.06] 0.126
Sex (Male)
Female 2.33 [1.19-4.54] 0.013"
Stage (I&ID)
&IV 1.21[0.24-6.19] 0.817
Tumor site (Others)
Oropharynx 0.67 [0.36-1.24] 0.203
Treatment (CRT)
Sx+CRT 1.33[0.73-2.41] 0.353
Chemotherapy (Cisplatin)
Carboplatin 0.54 [0.24-1.20] 0.128
Time between CT and CRT (days) 1.00 [0.99-1.01] 0.598
ECOG performance status (0-1)
2-4 1.12 [0.48-2.62] 0.791
Co-morbidity (No)
Yes 2.21[1.16-4.21] 0.016
Alcohol drinking (No)
Yes 0.69 [0.38-1.27] 0.235
Smoking (No)
Yes 0.92 [0.49-1.72] 0.802
Alcohol AND smoking (No)
Yes 0.69 [0.48-1.01] 0.055

“Pooled T4 and L3 skeletal muscle index corrected for deviation from the mean; P Significance set at a 0.05 level
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toxicity-related early termination of chemotherapy treatment corrected for possible

| Early termination of chemotherapy related to toxicity
Multivariate (n=213)

AIC p-value BIC p-value SCAD p-value
OR [95% CI] OR [95%CI] OR [95%]
0.95 [0.92-0.98] 0.001> 0.96 [0.93-0.99] 0.004° 0.96 [0.92-0.99] 0.021°

1.36 [0.59-3.08] 0.469

0.36 [0.14-0.84] 0.023° 0.35 [0.14-0.79] 0.017* 0.38 [0.15-0.87] 0.029°

2.38 [1.21-4.87] 0.015° 2.52 [1.30-5.07] 0.008° 2.49 [1.27-5.08] 0.010°

1.80 [0.58-5.80] 0.314

1.50 [0.77-3.01] 0.243

0.41 [0.17-0.97] 0.044> 0.66 [0.44-0.98] 0.044>
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Magnitude of toxicity related unplanned early termination of chemotherapy is assessed with SCAD analysis of

skeletal muscle index (SMI; cm2/m2). Positive deviation from the group mean is associated with decrease of the

odds of early termination: an SMI that is 1 cm2/m2 higher indicates a decrease in odds of early termination of 4%

(OR=0.96). An SMI that is 20 cm2/m?2 higher indicates a decrease in odds of early termination of 57% (OR=0.43).

Accordingly, negative deviation from the group mean is associated with an increase of the odds for early termination:

an SMI that is 1 cm2/m2 lower indicates an increase of odds of early termination of 4% (OR=1.04). An SMI that is

20 cm2/m2 lower indicates an increase of odds of early termination of 134% (OR=2.34).

28D -1SD T} +1 8D +2SD p=0.021
30
-1 cm?/ni2 OR=1.04 1 cm?/md: OR= 0.96 (3.92-0.99)
20—
=
=
= -10 cm?m2 OR= 1.5 0 cm2m?Z QR= 0.65 (0.45-0.93)
s
[V
10
D cm?/m2 OR= 0.43 (0.20-0.86)
o—
-50 -40 -30 -20 -10 0 10 20 30 40 50
SMI (¢m2/m2) deviation from the mean
SMI deviation to the -20 -10 0 1 10 20
Vg -1 (cm?/m?)
mean (cm?/m?) (cm?/m?) (cm?/m?) (cm?/m?) (cm?/m?)
Corresponding lumbar | [umbar 31.6 41.6 50.6 51.6 52.6 61.6 71.6
or thoracic SMI .
(cm?/m?) thoracic 45.5 55.5 64.5 65.5 66.5 75.5 85.5
OR of early
termination of 2.34 1.53 1.04 1.00 0.96 0.65 0.43
chemotherapy (95% (1.16-4.90) (1.08-2.21) (1.01-1.08) ’ (0.92-0.99)  (0.45-0.93) (0.20-0.86)
CD

Figure 1. Associated odds of early termination of chemotherapy treatment for skeletal

muscle index (SMI; cm?/m?) in patients with head and neck cancer
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Figure 2. Distribution of skeletal muscle index corrected for deviation from the mean

(SMI: cm?/m?) across absence (green) or presence (red) of early termination of

chemotherapy for cisplatin-based and carboplatin-based treatment in patients with head

and neck cancer.

* Number (%) of patients with early termination absent or present. ** Difference in distribution of SMI

(cm?/m?) across early termination absent or present for cisplatin and carboplatin was tested with an independent

samples Mann-Whitney U test. Significance was set at 0.05.
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Discussion

The results of our study indicate that cross-sectional measurements of large and
representative muscle areas are significantly associated with incidence of toxicity-related
early termination of chemotherapy in patients with HNC. A lower level of lumbar and
thoracic SMI of 1 cm2/m2 was firmly associated with 4 to 5% higher odds of early
termination of chemotherapy. Other variables associated with early termination were type
of chemotherapy, presence of co-morbidity, a combination of smoking and alcohol
consumption, and sex. The results of this study agree with other studies that have shown
that cancer patients with low muscle mass generally are vulnerable to chemotherapy
toxicity.®152141 We speculate that this could be partially explained by higher concentrations
of water soluble chemotherapy agents such as cisplatin and, to a lesser extent, carboplatin
in lean tissues in patients with low muscle mass [18]. Our exploratory results also indicate
that for both cisplatin-based and carboplatin-based chemotherapy, lower muscle mass was
associated with a significantly higher incidence of early termination. Alternatively,
complications of chemotherapy may also be explained by reduced overall function as a
result of low muscle mass. Studies show that cancer patients with low muscle mass are also
vulnerable to a range of other problems, such as slower recovery, complications from
surgery, and shorter survival.>#24

Availability of abdominal CT images was better than reported in other studies in HNC
patients.®>4 In our study, a 94% availability of L3 level CT measurements was encountered
in Sample II, which was the more recent cohort of patients with HNC. This broad
availability of abdominal CT images is explained by routine imaging with whole body PET-
CT scans. Although in recent years a growing number of HNC patients have whole body

PET-CT scans for staging purposes, routine abdominal imaging is currently not part of
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NCCN guidelines, and clinical practice varies per country and institution.* As long as not
all CT cross-sectional areas are as well-validated as L3, before deciding on analyzing
thoracic or cervical muscle areas in HNC patients, we recommend to first explore the
availability of whole body PET-CT scans, and thus L3 images.

To our knowledge, our study is the first to include CT cross-sections of large and
representative lumbar and thoracic muscle areas in head and neck cancer patients. The
results of our advanced statistical analysis confirmed the results of a study that explored the
association between CT cross-sections of smaller cervical muscle areas and toxicity-related
early termination in HNC patients.* Additionally, our study identified possible interactions
of early termination with type of chemotherapy regimen, sex, presence of co-morbidity, and
combined smoking and alcohol consumption.

Our study also had some limitations. Firstly, we were not able to acquire CT images that
included cross-sections of L3 vertebra for all patients. Currently, a validated formula is
available for cross-sectional muscle area at L3 level,?® but not for T4 level. Therefore, lean
body mass on the whole body level could not be estimated. However, we were able to pool
and interpret results by correcting T4 and L3 measurements for deviation to their means.
Secondly, type and dose of chemotherapy were significantly different between Sample I
(2004-2010) and Sample IT (2012-2016). This difference resulted from adaptations in head
and neck cancer treatment guidelines, in which use of carboplatin is nowadays less often
recommended and use of the lower dose of cisplatin is more often recommended. As a
result, the subgroup of patients treated with weekly cisplatin (40 mg/m?) in our sample was
limited (n=34). However, toxicity-related early termination did not significantly differ
between the subgroup of patients treated with high dose cisplatin 100 mg/m? and those

treated with weekly cisplatin 40 mg/m?. Also, studies indicate that high-dose cisplatin at

145




Chapter 5

100 mg/m? and weekly cisplatin at 40 mg/m? have similar toxicity profiles.*”* Hence, we
considered it justified to dichotomize type of chemotherapy treatment into cisplatin versus
carboplatin in the multivariate analysis. Finally, we combined the data of patients with CRT
and surgery prior to CRT. Patients with surgery prior to CRT may have a different disease
profile than patients that did not have surgery prior to CRT.!?> Therefore, we included
presence or absence of surgery as a co-variable in our statistical analysis. This statistical
analysis showed no significant difference in early termination of treatment for both groups.
Our results suggest that CT-based muscle mass assessment may allow clinicians to
optimize and tailor care in patients with HNC. Since incidence of early termination is
higher in patients with lower muscle mass, the odds of treatment completion may improve
if patients receive chemotherapy treatment that is tailored to their muscle mass or lean body
mass instead of whole body area estimates. However, adjusting chemotherapy dosage to
prevent toxicity should not be considered without testing possible effects of adjustments on
disease control. Additionally, in future studies on muscle mass and chemotherapy toxicity
in patients with HNC, we recommend taking into account co-variables such as type of
chemotherapy, presence of co-morbidity, combined smoking and alcohol consumption and
sex, since these variables may possibly interact with chemotherapy toxicity.
In conclusion, in this study we found that a lower muscle mass is associated with higher
odds of toxicity-related early termination of chemotherapy treatment in patients with HNC.
CT-based muscle mass assessment may allow clinicians to optimize care in HNC patients

at risk of complications related to low muscle mass.
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Chapter 6

Abstract

Objective: To explore head and neck cancer (HNC) survivors’ views on physical activity
(PA), their report of PA, and to compare these with objectively measured PA.

Methods: Combined qualitative and quantitative data of HNC survivors were explored post
treatment. Data from semi-structured interviews, questionnaires and objective
measurements of PA were collected, analysed and integrated.

Results: Five themes were identified (barriers and problems prioritizing, perception and
interpretation of PA, no need to increase PA, association of PA with positive feelings or
effects, and social support and persuasion) in 9 HNC survivors (male: n=>5; age: 52-67 y).
Objectively measured PA levels were sedentary to low.

Conclusions: Physical limitations constitute important barriers for PA.PA is considered as
a habitual activity and associated with positive feelings or benefits. The lack of intention to
increase PA may be related to HNC survivors' perception that their current activity level is
sufficient, although the levels of measured PA were low. While some participants feel they
need no help with PA, others are insecure about possible harms of PA. A tailored approach
that reduces fear of harm and helps to incorporate higher intensity PA in daily activities

may help to improve PA in HNC survivors.
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Introduction

Survivors of head and neck cancer (HNC) often experience adverse changes in body
composition, which are characterized by loss of muscle mass.!? Low muscle mass is
associated with lower survival and higher local-regional cancer recurrence after treatment
for HNC °. Recent findings suggest that maintaining physical activity (PA) may prevent
loss of muscle mass and strength during HNC treatment.*>® Moreover, resistance training
after completion of treatment improves muscle mass and strength.” However, patients with
HNC often show suboptimal lifestyle behavior prior to their diagnosis, which likely includes
physical inactivity, although little is known about the average pre-diagnosis level of PA.8
Also, even though resistance training may be feasible during and after treatment,>® HNC
treatment may result in long-term barriers for PA, including fatigue, problems swallowing,
and pain.’ As a result, attaining and maintaining an adequate level of PA after treatment
may pose a challenge for post-treatment HNC survivors.

Theory-based interventions tailored to perception and understanding of PA of HNC
survivors could potentially contribute to increased PA behavior. However, development
and implementation of such interventions require insight into HNC survivors’ PA
motivation and insight into associations between PA perception and PA performance post
treatment. Motivational aspects of PA behavior can be framed using known behavioral
theories, such as the Theory of Planned Behavior (TPB) '° or the Attitude-Social influence-
self-Efficacy (ASE) model ''. These theories have been used with some success to explain
physical activity behavior in HNC cancer populations, but could not fully explain variation

in PA behavior.>!?
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To gain better insight into the psychological mechanisms that can influence PA behavior
in HNC survivors recovering from anti-cancer treatment, we conducted an explorative
study with qualitative and quantitative aspects and a high level of information density per
individual. With this information, we intended to increase our understanding of HNC
survivors’ PA behavior and identify possibilities for PA promotion interventions. Thus, the
objectives of this study were to explore HNC survivors’ views on PA, including their self-

perceived PA-level, and to compare these with objectively measured PA.

Method's

Design

In this study, a two-phase parallel mixed data analysis design was applied. Thus, in parallel
but independently, both qualitative and qualitative data were collected and analyzed. The
qualitative and quantitative data were combined during the overall interpretation of the
results.13 Concepts from the ASE model served to explore subjective PA behavioral
mechanisms on two levels: PA beliefs as described in interviews, and PA level as reported
by using questionnaires. The data consisted of a predominantly qualitative analysis of semi-
structured interviews framed within the ASE model, descriptive analysis of questionnaires
regarding PA behavior, and actual measurements of PA with pedometers and
accelerometers, in a sample of individuals that were treated for HNC in the University
Medical Center Groningen, The Netherlands. This study was a sub-study of a prospective
observational study on PA in patients with head and neck cancer; the ‘PA in Patients with

head and neck cancer’ (PAP) study.
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Parent study

The Medical Ethical Committee of the University Medical Center Groningen (UMCG)
approved the parent (PAP)study: , under regulation of the Medical Research Involving
Human Subjects Act (reference METc 2012/063). We obtained permission to add the
semi-structured interviews to the original research protocol for the purpose of the current
sub-study. The PAP study was registered in the Netherlands Trial Register, reference
NTR4828. The primary outcome of the PAP study was PA as assessed by daily step count
and PA level as measured by an accelerometer. Secondary outcomes included self-reported
physical performance, self-reported PA level, and PA self-efficacy. The UMCG mainly
serves patients from the north-east region of The Netherlands. Dutch speaking adult
patients with a new primary oral or oropharynx tumor to be treated with surgery with
curative intent, with or without adjuvant radiotherapy or concomitant chemo-radiotherapy,
were considered eligible. Patients with limited mobility or cognitive impairment were not
included. Measurements for the PAP study were performed at three time points: one or
two days before surgery (T0), six to eight weeks after completion of HNC treatment (T1),

and three months after completion of HNC treatment (T2).

Participants

The sample for the current study was recruited at T1, i.e. six to eight weeks after treatment.
All PAP participants who were scheduled for a T1 measurement in the spring of 2013 or in
the spring of 2014 were approached for the interviews. The interviewers informed the
participants about the purpose and nature of the semi-structured interviews by telephone

and asked for additional consent prior to the interviews. Nine out of ten patients who were
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considered eligible agreed to participate. The patient who declined participation reported
personal circumstances as reason. Participants of neither the PAP study nor the current

sub-study were financially compensated for their participation.

Qualitative study component

The qualitative component of the study aimed to explore the subjects’ experience of PA,

with use of the ASE model as a theoretical framework.

ASE model

The ASE behavioral model is an adaptation from the TPB that integrates the concepts of
the TPB with the concept of self-efficacy from the Social Cognitive Theory.!! The TPB is
based on the assumption that the intention of persons to perform certain behavior, such as
being physically active, can be predicted from their attitude towards the behavior, from
their subjective norms, and from their perceived behavioral control.!* The ASE model is
very similar in the assumption that the intention to perform certain behavior is the central
determinant of behavior. However, in the ASE model perceived behavioral control is
adapted into self-efficacy, and subjective norm is adapted into social influence. The
adaptation from subjective norm into social influence allows to include role modeling, and
social support in addition to social norms." Finally, the ASE model includes the concepts

‘barriers and stimuli’ and ‘knowledge and skills’.!!
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Semi-structured interviews

Nine semi-structured interviews, guided by the ASE model, took place at the home of the
participants or, if preferred, in a quiet room at the UMCG. The interviews lasted 30-50
minutes. The interviews were performed by two final-year students (one male and one
female ) from the bachelor Program of Applied Psychology of the Hanze University of
Applied Sciences. The interviewers were supervised by researchers with extensive

experience in qualitative research and behavioral research in cancer survivors.

Data collection

The interviewers performed the interviews independently and used an interview guide
based on a topic list related to concepts of the ASE model. We had additional interests in
the participants’ view of the role of healthcare professionals in promoting PA. Therefore,
this topic was added to the interview guide. All interviews began by asking the participants
to describe “What is PA from your point of view?”. A sample of the questions that were

used, is provided as Online supplement | (Dutch language).

Quantitative component

We enriched the qualitative data with quantitative data from the same nine participants,
which were obtained in the parent study. The aim was to explore participants' self-reported
PA, self-efficacy and intention, and measurements of objectively measured PA as measured

at T1, and to integrate these findings with the findings from the semi-structured interviews.
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Measures

Age, sex, cancer diagnosis, cancer stage, and type of treatment, surgery with or without
adjuvant radiotherapy or concomitant chemo-radiotherapy, were obtained from the
medical records. Weight and height were measured using a platform balance (Seca,
Hamburg, Germany) and a stadiometer, calibrated to the nearest 0.2 kg and 0.1 cm,
respectively.

The key concepts self-efficacy and intention from both the TPB and the ASE model also
provide the basis for validated questionnaires, which can provide insight into various
aspects of lifestyle behavior motives to perform PA. The Exercise Self-Efficacy Scale
(ESES) 6 and the Stage of Change-Exercise screening instrument (SoC-E)'7 are based on
the key concepts of cognitive theory. The ESES was used to explore participants’ self-
efficacy in performing physical exercise. The score of each item ranges from 0 to 100. A
score of 0 indicates the participant has no confidence in his/her skills of performing physical
exercise at all, a score of 50 indicates moderate confidence, and a score of 100 indicates the
participants has highest confidence in his/her skills of performing physical exercise.'® The
SoC-E instrument, was used to explore self-perceived stage of change of participants
regarding PA."® In the SoC-E, ‘physically active’ is defined as doing activities such as
walking, playing sports, bicycling or dancing for at least 20 minutes, 3 to 5 times a week.
The SoC-E is a single-item scale with a score ranging from 1-5 indicating: pre-
contemplation, contemplation, preparation, action, and maintenance, respectively. The
Exercise Self-Regulation Questionnaire (SRQ-E) was used to explore participants’ self-
perceived regulation of regular exercise behavior and is based on the Self-Determination
Theory (SDT).!%% SDT differentiates behavioral mechanisms in terms of the degree to

which they represent autonomous or self-determined functioning versus less autonomous
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or controlled functioning. The SRQ-E includes four domains: external regulation,
introjected regulation, identified regulation, and intrinsic motivation. All items are stated
as assertions and scored on a 1 to 7 Likert scale. The Relative Autonomy Index (RAI) can
be calculated from the four domain scores. A predominantly autonomous style will yield a
positive RAI score, a predominantly controlled style will yield a negative RAI score.?!

To assess daily step count, each participant wore a Yamax pedometer for three
consecutive days, including one weekend day, in the week before or after T1 measurements
were planned. Average steps per day were calculated from the three days of wearing the
Yamax device. We classified the PA based on steps counts using the following thresholds:
7500-9999 steps/day = somewhat active; 5000-7499 steps/day = low active; 2500 to 4999
steps/day = limited activity/mostly sedentary; and < 2500 steps/day = basal
activity/sedentary.”> A SenseWearPro3 (SWP3) accelerometer was worn day and night,
during the same timeframe as the Yamax pedometer. Average daily PA level (PAL) was
calculated from the minute-by-minute SenseWear data as the average MET value during
the measured days. PAL was classified as follows: PAL 1.00-1.39 = sedentary; PAL 1.40-
1.59 = low active; PAL 1.60-1.89 = active.” Average daily time spent in PA with a moderate
intensity of at least 3 metabolic equivalents (MET), in minutes, was also calculated for the
measured days.?* A minimum level of 360 minutes per week of moderate intensive PA was
associated with better survival in a mixed population of cancer patients,” therefore a
minimum of 51 minutes of PA at the level of 3 MET per day was used as a threshold for

sufficient PA.
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Data analysis

Qualitative component

The recorded interviews were transcribed verbatim by the interviewers or the project
coordinator.?® The transcripts were uploaded in Atlas.ti for text coding. The interviews were
analyzed by means of directed content analysis*” using the seven concepts of the ASE model
i.e., attitude, social influence, self-efficacy, intention, behavior, barriers and motivators,
and knowledge and skills) to generate a template for the coding scheme. Subsequently, the
research coordinator coded all text relevant to perception of PA and all codes were placed
into one of the seven concepts. This process was repeated by a research assistant with a
bachelor’s degree in Applied Psychology. The independently coded transcripts from Atlas.ti
were compared in harmonization sessions and discussed until consensus for coding was

reached. Finally, new overarching themes were allowed to emerge from the codes.

Quantitative component

Data related to participant characteristics and data resulting from ESES, SoC-E, SRQ-E,
and PA measurements were reported in a descriptive manner. Summarized results were
reported as median (minimum-maximum). SPSS 23.0 (IBM) was used for all quantitative

data analyses.
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TABLE 1. Characteristics of participants

ID  Sex Age Treatment Tumor Height Body Education level ~ Currently Currenly
(y) class.  (m) weight smoking  using
(kg) alcohol
P28 female 67 Surgery and T2 1.74 67 Not reported no No
chemoradiation
P29 male 65 Surgery and T2 1.78 68 Vocational no No
radiotherapy higher
education
P30 male 52 Surgery and T4 1.76 91 Preparatory Not Not
chemoradiation vocational reported  reported
education
P31 female 56 Surgery T1 1.70 56 Vocational no No
secondary
education
P32 female 67 Surgery T1 1.66 75 Junior general no Yes
secondary
education
P33 male 59 Surgery and T2 1.93 92 Preparatory no No
radiotherapy vocational
education
P34 female 56 Surgery T2 1.68 63 Vocational Not Not
higher reported  reported
education
P35 male 65 Surgery T4 1.83 99 Vocational yes No
secondary
education
P36 male 65 Surgery and T2 1.67 87 Junior general yes No
radiotherapy secondary
education
Results
Participants

Characteristics of the nine participants are reported in Table 1.

Qualitative component

Within the seven concepts of the ASE model that provided the analytical framework, a total

of 24 codes were identified. Five overarching themes of PA perception emerged from the
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codes: 1) Barriers and problems prioritizing; 2) Perception and interpretation of PA; 3) No
need to increase PA (lack of intention); 4) PA is associated with positive feelings or effects;
and 5) Social support and persuasion. The codes and themes are presented with ASE

concepts and signature quotes in Table 2.

Quantitative component

An overview of the results of the questionnaires and the objective measurements regarding

PA are presented in Table 3.

Questionnaires

The median average ESES score was 68 (min 45, max 100; n=7). The scores in the three
domains were mostly balanced, although in most participants scores for competing
demands tended to be slightly higher than scores for internal feelings and
situational/interpersonal. The individual scores indicate a moderate to very high
confidence in self-efficacy to exercise. The median SoC-E score in these participants was 5
(min. 2, max. 5). Five out of seven participants reported that they had been physically active
for at least 20 minutes per day, 3 to 5 times a week, for more than 6 months, and thus were
in a state of exercise maintenance based on the SoC-E.

Overall, participants reported a low level of internalized regulation of PA. The regulatory
style represented by the subscales was predominantly controlling, and resulted in negative
RAI score for all participants (median -11.3 ; range -15.8 to -5.0), which indicates a limited

level of autonomous behavior with regard to PA.
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Objective measurements

Step count data were available for eight participants. The median step count was 4094 (min.
807, max. 9852; n=8). Based on step count, two participants were considered somewhat
active and four mostly sedentary. Median measured PAL/day was 1.2 (min. 1.0, max. 1.6;
n=8). Based on PAL/day, 6 of 8 participants were considered mostly sedentary (PAL
<1.4). Three individuals met the minimum sufficient level of 51 minutes of PA at 3 MET

intensity.

Integrated analysis

Combined qualitative and quantitative data on participant level are presented in Table 4.
Five participants reported the highest scores (‘I have been physically active for more than
6 months on a regular basis for at least 2.5 hours a week’) on the cognitive theory based
SoC-E questionnaire. Four of these five participants also reported they had no intention for
increasing their PA level. This confidence in maintaining an adequate level of PA appears
to conflict with the fact that in four out of these five participants, objectively measured PA
level was classified as sedentary. All SRQ-E scores for exercise self-regulation indicate a
limited level of autonomous behavior regarding PA. These results appear inconsistent with
the ESES scores in which 8 participants reported (high) confidence in their skills to perform
PA. Overall, self-perceived PA level is higher than actually measured PA. Only one
participant met the recommended guideline for PA. This participant did not report a need
for PA improvement and also scored the highest score for self-efficacy and intention.
Participants who were committed to PA or motivated for PA and who felt stimulated by

their social network tended to have more PA than participants who worried about PA harm.
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TABLE 2. Overarching themes of PA perception presented with related codes, ASE

Theme

Code

Concepts ASE

P28 P29 P30

P31

Barriers and
problems
prioritizing

Physical barriers
Physical limitations may include pre-

existing problems, for instance knee injuries
or lung disease, or limitations resulting from

cancer and cancer treatment.

Barriers/Stimuli

Psychological impact of having cancer

Barriers/Stimuli

Fear or insecurities as a result of PA harm

Barriers/Stimuli

External Barriers for PA related to
prioritizing.

Participants mentioned not being able to
have additional PA due to work, social
obligations, weather conditions, financial
problems/constraints or travel distance

Barriers/Stimuli

Conditional Intention

Waiting for physical function to improve.
Prepared to increase PA after physical
barriers are reduced.

Intention

Perception and
interpretation of

PA

Low intensity activities are serving as
examples of typical PA behavior
Typical PA: activities in and around the
house, volunteer work or informal work,
walking or hiking and riding the bicycle.

Knowledge/Skills

Perception and
interpretation of
PA

Poor awareness of limited capacity to
perform higher intensity PA activities

Behaviour

PA is a habit/automatism/natural

Self-efficacy

PA is important/ a duty

Behavior

Work are important source for PA

Attitude

PA is different because of not working

Knowledge/Skills

Sports as example of PA behavior
Jogging and gym-based fitness exercise.

Behaviour

No need to
increase PA (lack
of intention)

No interest or aversion towards more PA
Increase of PA considered irrelevant,
because of the amount of PA at work,
because of pre-existing PA habits or due to
age

Attitude
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concepts and signature quotes

P32 P33 P34 P35 P36 N Signature Quote

° ° O O O 9  P34: “And making my bed, well in the
summer it is easier, because I don’t have a
heavy duvet blanket on it. But in the winter,
1 have a woolen duvet, those are very heavy.
I really can’t do that’.

° 5 P36:1just let it (treatment) happen, but
that is pretty much all I do."

° ° 4 P29:I'm not going to do things without
thinking it over. I would like to know first
whether it is safe”

° ° ° 7 P34: "Badminton, that is what I'd like to do
most. But then you need a partner, or join
a club. And I can't afford to join a club”

° 3 P28: "After that (the cancer) is gone, well,
you know, talking and eating is a challenge
as well. Still... (hesitates) I think I'll manage
then (PA).

® ° O ° [] 9 P31: “Well, just vacuuming, cleaning the
house, clipping something in the garden,
mowing the lawn. ... [further
explanation]...It's not always to do with
attitude, you just do things. .. going
upstairs, changing the bed linen... always
busy”.

® ° O 7 P29: "..when I go to town for groceries, I
do take my bike, actually that's something I
simply do as part of normal day to day
activities”

° ° ° ° 6 P34:"[just think it (PA) is very important.”

° L] ° ° 5 P33: “I'work in the mornings. [ work in the
metal industry. That's pretty hard work, in
fact; walking all the time and handling
heavy things. I am working with my arms, I
am working with my hands and I'm working
with my head.

° 3 P31: "PA is now different. [...] The
inevitability of being physically active (for
work), that has now changed into needing
to plan when you are going to do
something.

O ° ° ° ° 8 P33: “I'will just continue moving the way [
do now. And not with something like that
-+ [sports]. I think this is sufficient. [...] As
long as we keep busy, we're good, I think.
No need to add anything much. I'm also
physically active at work.”

167




Chapter 6

TABLE 2. Continued

Theme Code Concepts ASE P28 P29 P30 P31
No need to Lack of intention Intention [] ° °
increase PA (lack
of intention)
PA is associated Positive feelings effects as stimuli for PA Barriers/Stim ) ) ° )
with positive uli
feelings or effects  Relating PA to positive feelings/effects Attitude ° ° °

Committed to (restoring) PA habits Intention °

Understanding the health benefits of PA Knowledge/S °

kills

Intrinsically motivated for PA Self-efficacy °
Social support and ~ PA advise by docters/nurses little, none Social norm ° ° °
persuasion or no recalling by participant
Social support and ~ Social network stimulates PA and/or Social norm ° ° °
persuasion shows some fear of harm P28, P29, P31,

P32, P34 felt stimulated, but also

mentioned that their social network

advised them to be careful.

Physiotherapist is needed or involved Social norm (] L]

Need to do it yourself/to have control Attitude [] [ []

No need for professional help with PA Self-efficacy ° °
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P32 P33 P34 P35 P36 N Signature Quote

° ° ° 6 P35: "I just don’t take the time for it (PA), or don’t
want to make time. After I have done my work - 1
think that’s enough obligatory physical activity -
then I'd rather read a book -~ or watch something
on television that interests me."

° ° ° ° 8 partner P32: " Yes, you enjoy doing it (PA). If you
like doing something, you keep doing it"

[} ° [} [ ] 7 P33: "But it is also pleasant to be outside, to take a
stroll. My wife spends the whole day in the hospital,
but then we say ‘let’s catch some fresh air”

° ° ° 4 P32: "I'was first operated on in September, in
October a second time, and in November a third
time and then my husband wouldn't let me go work
out any sooner than January. So I started on January
Znd, right away."

° ° ° 4 P34: “For example, this morning I washed the
dishes and mopped the kitchen; and just by getting
moving, the pain [in my knees] is less bad”.

° [ ° ° 7 P33: "Well wait a minute - I believe they did tell me
once to 'keep moving'. But I think I mentioned it
first. That I'm usually active. Yes, and then they told
me that I should keep moving."

[ ° ° 6 P29: “But when I'm with colleagues - these people
are very much into exercising, and someone will ask
you at some point. “What time did you run?”--that
can be very stimulating”. P32: “I would have liked to
start [working out] a little sooner, but he [points at
partner] wouldn't let me that is why. But otherwise

nothing has changed’.
[ [ ] [ 5
° ° 5 P35: "I would prefer to build myselfa (PA)
schedule’.
° ° 4 P31: “But, look, I have always done that [PA]

myself. I was a single mom, so I took all my
decisions myself. I know very well what I can do and
what is good for me. I really need no help with that.
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Table 3. Quantitative results of questionnaires and measurements on participant level

Questionnaires

ID Sex  ESES* SoC-E*(n=8) SRQ-E‘ER (n=7) SRQ-E‘IR (n=7) SRQ-E¢ ID (n=7)
(n=7)

P28 Female NA 5 NA NA NA
P29 Male 73 3 7.0 5.5 1.8
P30 Male NA NA NA NA NA
P31 Female 68 5 6.3 53 1.5
P32 Female 100 4 7.0 7.0 4.8
P33 Male 61 5 6.0 5.8 2.8
P34 Female 70 5 7.0 6.3 1.5
P35 Male 54 5 7.0 7.0 2.5
P36 Male 45 2 5.3 5.8 2.8
Median 68 5 7.0 5.8 2.5
(min-max) (45-100) (2-5) (5.3-7.0) (5.3-7.0) (1.5-4.8)

Summarized scores of multidimensional instruments ESES and SRQ-E are printed in bold print.

a Exercise Self-Efficacy Scale (ESES). ESES = average ESES score. ESES scores range from 0 to 100. 0 = no skills of
performing physical exercise.

b Exercise Stages of Change (SoC-E): 1 = pre-contemplation; 2 = contemplation; 3 = preparation; 4 = action; 5 =
maintenance.

¢ Exercise Self-Regulation Questionnaire [SRQ-E; Deci and Ryan]. ER = external regulation; IR = introjected
regulation; ID = identified regulation; IM = intrinsic motivation. Scores:1 = regulation or motivation very untrue
for participant; 4 = regulation or motivation somewhat true for participant; 7 = regulation or motivation very true

for participant.
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Measures
SRQ-E¢ IM SRQ-E°RAIY steps/ day® (n=38) PAL/ dayf (n=8)  Minutes of MET
(n=7) (n=7) level 3/ day®
NA NA 807 1.2 20
3.8 -10.3 5439 1.5 113
NA NA NA NA NA
2.0 -12.3 9852 1.6 205
2.5 -11.3 5998 1.2 83
3.5 -8.0 7763 1.3 47
1.5 -15.8 2750 1.0 27
2.0 -14.5 1314 1.0 8
4.3 -5.0 1383 1.1 12
2.5 -11.3 4094 1.2 37
(1.5-4.3) (-15.8 - -5.0) (807-9852) (1.0-1.6) (8-205)

d Relative Autonomy Index (RAI): 2 X Intrinsic + Identified - Introjected - 2 X External. A predominantly controlled

style will yield a negative RAI and a predominantly autonomous style will yield a positive RAL
¢ Steps/day: 7500-9999 steps/day = somewhat active; 5000-7499 steps/day = low active; 2,500 to 4,999 steps/day =
limited activity/ mostly sedentary; and < 2,500 steps/day = basal activity/ sedentary
fPAL/day: PA level/day. PAL 1.00-1.39 = sedentary; PAL 1.40-1.59=low active; PAL 1.60-1.89=active

¢ Metabolic equivalents minutes of MET 3 medium intensive activity > 360 minutes/week = < 51 minutes/day

NA = not available
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Table 4. Combined qualitative and quantitative results on participant level

Activity level measured by steps, PAL
and minutes spend in 3 MET PA per
day

Self-reported PA self-efficacy
according to ESES

Participant
Selected codes from interviews

Fear of harm/inactivity/lack of
motivation/ lack of support =

At least one or two themes positive
for PA =:--.

Reports sports/motivated/ feels
supported =

P31 female
Reported PA low intensity

No intention to improve PA

Feels stimulated by social network

Basal, sedentary or insufficient activity ~ Low confidence in PA skills =
score =

Limited to low activity score = +++. (moderate) Confidence in PA

Ssomewhat active, active or sufficiently  skills = ==+
active PA score = Highest confidence in PA
skills =

P33 male

Reported PA low intensity
Committed to or motivated for PA
Feels stimulated by social network

Steps: low active
PAL: sedentary
3 MET minutes sufficient

Confidence in skills to
perform PA

Confidence in skills to
perform PA

Steps: somewhat active
PAL: sedentary
3 MET minutes not sufficient

P34 female

Reported low PA intensity

No intention to improve PA
Committed to or motivated for PA
Feels stimulated by social network

Confidence in skills to
perform PA

Steps: limited activity
PAL: sedentary
3 MET minutes not sufficient

P29 male

Worries about harm from PA
Reported PA sports

Committed to or motivated for PA
Feels stimulated by social network

P28 female

Worries about harm PA

Reported PA low intensity

No intention to improve PA

Feels stimulated by social network
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Self-reported PA  Self-reported  autonomous
intention according to PA behavior according to
SoC-E SRQ-E

low PA intention =[]  litde  autonomous  PA

(preparing) PA action behavior =

=l low to moderate autonomous

maintaining PA = . PA behavior = -+

predominantly autonomous Signature quotation
PA behavior

I was first operated on in September, in October for
the second time, and in November for the third time

Action regarding
reaching a sufficient
level of PA and then my hushand would not allow me to work out
any sooner that January. So [ started on January 2nd,
right away.

Your body has let you down a little bit, so that is a
difference/---] PA is now different. [...] The
inevitability of being physically active (for work), has
now changed into needing to plan when you are going
to do something.

Look, PA is always good, right? But you need to enjoy
PA. If you get no pleasure from it, then it kind of
becomes an obligation. [-+-.] On the other hand, let’s
say [you need PA] to accomplish certain health goals
-+ By combining both, fun and obligation, you do get
results.

Look, it is not like: “cancer has happened to me, let us
Jjust get on with it”. But before, [cancer] I was already
physically active, so that did not change a lot in 1tself.
Now I'm a little more aware of it (PA) sometimes. But
I'm not thinking ‘I should have more PA because I had
cancer’,

I am not looking for an easy way. In my old work
building, I still go there a lot so to speak... there is an
elevator, but I always take the stairs and stuft, like I
always used to do

Preparing for actions
regarding reaching a
sufficient level of PA

Not Available Well, I would not start with biking. I think that I sway
somewhat--- that [is why] I don’t dare [to do] it that
well. But, walking I would do. In the afternoon an
hour’s walk, -, but I haven 't done that yet, you know,

[ haven’t come that far yet.
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TABLE 4. Continued

Participant Activity level measured by steps, Self-reported PA self-

Selected codes from interviews PAL and minutes spend in 3 MET efficacy according to ESES
PA per day

Fear of harm/inactivity/lack of Basal, sedentary or insufficient Low confidence in PA skills

motivation/ lack of support = . activity score = =

At least one or two themes positive for PA  Limited to low activity score = . (moderate) confidence in

=: somewhat active, active or PA skills = -++

Reports sports/motivated/ feels Sufficiently active PA score = . highest confidence in PA

supported = skills = .

Moderate confidence in
skills to perform PA

Not Available Not Available
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Self-reported PA Self-reported autonomous PA
intention according to  behavior according to SRQ-E
SoC-E

little autonomous PA
low PA intention = [l behavior = [l
(preparing) PA action low to moderate autonomous
=l PA behavior = -+
maintaining PA = . predominantly autonomous
PA behavior .

Signature quotation

No, it [feeling fit and sleeping well] does not
motivate me, but [ am PA because it has to be
done. It is my work. The PA is something [/ that
1 just must do, dutitully. If I don't, I will forsake.
Not Available It (PA) is not a thing that actually appeals to me.
You do it automatically for work. It is an
automatism, you are physically active because it is
necessary - (to carry out work). But I wouldn't
say “Boys, let’s go for a nice jog, or workout.”

Well, it was the same before the treatment, but [
was a little more active and showed a little more
enthusiasm. Now I'm constantly up against myself
and have great difficulty with swallowing. And I
uhm, I don’t feel at home in my body.

[-++] Everything takes great effort--
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Discussion

This study added quantitative data to a qualitative design to explore HNC survivor’s views
on PA, their report of PA and to compare these with objectively measured PA. The
qualitative exploration led to identification of five major themes that may contribute to a
more nuanced understanding of behavioral patterns. While participants reported a
relatively high level of self-efficacy and intention in the cognitive theory-based
questionnaires, the reported level of autonomous behavior with regard to PA was limited
in the self-determination driven questionnaire. Overall, objectively measured PA was low
to mostly sedentary. Participants identified physical limitations, either pre-existing or
caused by cancer or its treatment, as an important barrier for PA. Barriers also often
appeared to be related to problems with prioritizing PA. All participants reported examples
of PA characterized by low intensity. Most participants considered daily activities and
occupational activities to be synonymous with PA in general. Participants generally saw no
need to increase PA, and most participants viewed PA as associated with positive feelings
or effects, regardless of their actual PA performance. Finally, social support and persuasion
came up as an important theme. While some participants found they do not need help with
PA, others were insecure about possible harms of PA and indicated that they would
appreciate help of a physiotherapist. The fear of harm resulting from PA aligns with
findings in other studies.”?8

The combined interview and questionnaire results suggest that the high scores for self-
efficacy are congruent with the lack of intention to further increase PA as reported in the
interviews. However, the limited level of autonomous behavior reported in the SDT

questionnaire appears to conflict with the high confidence in self-efficacy reported by the
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participants. On the other hand, this limited level of autonomous behavior seems in
agreement with the limited motivation and the lack of intention to increase PA expressed
during the interviews. The persons that explicitly expressed a need for professional help
with PA in the interviews were among the participants with the least low SRQ-E RAI scores.
These persons also scored highest for the SRQ-E domain Intrinsic Motivation. We
speculate that these individuals perhaps were aware of their need for support and thought
that they could improve their PA level with professional help.

The apparent contradiction between the high self-perceived self-efficacy and intention and
the objective measurements that indicate mainly sedentary PA behavior, may be partially
explained by the fact that almost all participants described PA as a habit, an automatism,
and also something that comes naturally as a result from their work. These results may
indicate that participants may overestimate their PA performance as a result from
unawareness of how much PA is needed and what intensity of PA is needed to achieve
active PA performance. If PA performance is overestimated, and judged to be at a sufficient
level, participants may have little incentive to prioritize PA.

Our results partially agree with other studies of PA behavior in HNC survivors. In a survey
on physical activity barriers and social cognitive theory correlates of exercise behavior in
HNC survivors, physical symptoms resulting from HNC and its treatment were significantly
correlated with PA barriers and low self-efficacy.® Our results also indicate that physical
limitations are an important barrier for PA, but the physical problems in our participants
were not always related to cancer and its treatment. In our interviews, the association
between codes related to intention and codes related to other social cognitive concepts did
not appear very clear. This impression is similar to the results of another, more recent

survey on social cognitive correlates of exercise in a large sample of HNC survivors.
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Although that study found statistically significant associations between intention and most
other TPB concepts, less than a quarter of the variance in intention and only one-sixth of

exercise behavior could be explained by the TPB.!?

Strengths and limitations

Our study provides unique in-depth insights regarding PA in HNC survivors, due to the
design that allowed for exploring and combining data from interviews, questionnaires and
measurements. However, our study also had some limitations. Firstly, the number of
participants in the current study was limited, and within the small sample there is some
missing data for the quantitative measurements. On the other hand, we present a high level
of data density per participant. Secondly, the recruitment for this study was limited to the
participants included in the parent study. Patients that participated in the parent study may
have had a higher than average interest in the subject of PA when compared to the average
HNC population. If the PA results are above average in our participants, due to a higher
than average interest in PA, PA intention and behavior in a less motivated group of HNC

survivors may be even less pronounced.

Recommendations for research and practice

Since physical limitations may constitute important barriers for additional PA, this is an
important target for HNC rehabilitation. Because many HNC survivors experience physical
issues, improving coping with impairments while being physical active may help improve
PA. In addition, some HNC survivors may have a need for behavioral support, i.e.

professional guidance to help them prioritize PA and make them feel safe while exercising.

178



Perception and performance of physical activity behavior after treatment

A recent study reported that participation in an exercise program increased priority of
exercise and improved lack of interes.?’ Additionally, a tailored approach that reduces fear
of harm and emphasizes safety of PA may improve exercise self-efficacy.®® Also, helping
HNC survivors to understand how they can incorporate more intensive forms of PA in daily
activities and work may help them to improve their PA level.?* However, survivors may
overestimate their current level of PA and thus may not be intrinsically motivated to
improve PA. In those cases, a necessary first step is to improve awareness of actual PA level
with use of instruments such as step counters or accelerometers.®®> These measurement
results may also provide a base for setting PA goals.

For survivors who have an intention to not become more physically active, TPB-based
counseling strategies which target intention may provide a suitable approach. However, our
results indicate that, for some HNC survivors, PA does not follow from a conscious
intention to be physically active. Rather, it is the result of engaging in other meaningful
activities (e.g. work). In such cases, using only TPB-based strategies might be less useful.
For this reason, for future research aimed at understanding PA and development of tailored
interventions in HNC survivors, we recommend to critically review the appropriateness of
the theoretical framework that is used. If not all patients have an explicit intention for PA,
it might be valuable to explore the applicability of theories that focus more on assuming
that individuals operate on different levels of motivation and autonomy (such as Self
Determination Theory). The higher scores found in our study for external regulation and
introjected regulation could indicate that PA behavior is mostly employed if rewards or
external approval can be gained.?! To encourage PA at higher intensity levels in HNC
survivors, it may be helpful if physical exercise is individually monitored, progression is

applauded, and benefits of progression are made explicit and match the patient’s interest.
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Conclusion

Physical limitations, either pre-existing or caused by cancer or its treatment, constitute
important barriers for PA in our sample of recent HNC survivors. HNC survivors in our
sample considered PA to be synonymous with habitual daily activity, which they associated
with positive feelings or benefits. The lack of intention to improve PA may be partially
explained by the finding that HNC survivors perceive their - mostly low-intensity - activities
as already sufficient, even though the median level of measured PA was sedentary. Finally,
although some participants feel that they do not need help with PA, others are insecure
about possible harms of PA. A tailored approach that reduces fear of harm and helps to
incorporate higher intensity PA in daily activities, may help to improve PA in HNC
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Introduction

Malnutrition increases the risk of developing postoperative complications, a decreased
tolerance or response to cancer treatment, reduces quality of life and leads to higher
mortality in patients with head and neck cancer.!> Even though prevalence of malnutrition
and loss of muscle mass and strength have been studied in patients with head and neck
cancer for decades now,%” today, patients with head and neck cancer are still at serious risk
of becoming malnourished from diagnosis to rehabilitation phase.®1°

In this thesis the general aim was threefold. Firstly, to describe diagnostic value of
malnutrition assessment methods including body composition assessment with CT
analysis. Secondly, to adapt the PG-SGA for Dutch practice. Finally, to explore
psychological mechanisms that may influence physical activity behavior in patients with
head and neck cancer. There is broad consensus that prevention and treatment of
malnutrition is of great importance in patients with head and neck cancer, since an
adequate nutritional status is related to improved outcomes.”!!"1¥ Nevertheless, there is still
discussion about which instrument(s) to use in order to be able to assess the nutritional
status. Additionally, it is still not clear how the diagnosis of malnutrition in cancer patients
can be employed for design of interventions tailored to the needs of the patient. Therefore,
diagnostic value of malnutrition assessment methods in patients with cancer needed to be
studied. Furthermore, patients with head and neck cancer may have a sedentary life style.
Improved physical activity may improve muscle mass and muscle strength. Improved
muscle mass and strength, in turn, improves nutritional status of patients with head and
neck cancer. Therefore, promoting an active lifestyle can be part of treatment of
malnutrition. However, it is unclear whether patients with head and neck cancer are

motivated to improve their physical activity level. Therefore, we needed to study existing
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behavioral patterns and perceptions with regard to physical activity that are present in

patients with head and neck cancer.

Main findings

Malnutrition

One of the objectives of this thesis was to provide an overview of malnutrition assessment
methods used in adult cancer patients in the recent literature, and to determine their
content validity based on consensus-based definitions of malnutrition. For this purpose, in
the systematic review (Chapter 2), a model was provided for a multidimensional construct
based on broadly accepted ESPEN and ASPEN definitions of malnutrition.! Four domains
were identified within the conceptual definitions of malnutrition: 1. Nutrient balance; 2.
Body shape, body size and body composition; 3. Body function; and 4. Inflammatory
factors.! In addition, this study identified 37 methods that are used to assess malnutrition
in research. The operationalization of malnutrition was evaluated as defined, in all methods
with proportional scores with use of content validity scores. Content validity scores can
range from 0-1 and a predefined cut-off score =0.80 was considered acceptable. When
measured against the multidimensional construct, the content validity of none of the
methods used was acceptable. In almost half of the methods that have been used to assess
malnutrition, only one domain of the multidimensional construct of malnutrition was
operationalized. This lack of agreement between the conceptual definitions for
malnutrition'®!” and malnutrition operationalization for diagnostic purpose results in low
content validity. Low content validity, in its turn, indicates a lack of diagnostic value with

regard to malnutrition as defined. Accurate diagnosis of multidimensional aspects of
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malnutrition is very important, not only to identify the patients with malnutrition correctly,
but also to identify problems within each domain to provide guidance to tailor malnutrition

treatment to the specific needs of the patient (Chapter 3).

Assessment of nutritional status

PG-SGA

The systematic review (Chapter 2) indicates that content validity is not acceptable in any
methods that were identified to be used for diagnosis of malnutrition in cancer patients.
Since there is no cancer-specific definition for malnutrition, the Mini Nutritional
Assessment (MNA), the Subjective Global Assessment (SGA) and the Patient-Generated
Subjective Global Assessment (PG-SGA) were categorized with the highest content
validity and thus best cover the breadth of the definitions for malnutrition in general. The
PG-SGA is a versatile instrument that can be used for screening, interventional triage,
assessment, and monitoring of nutritional status and risk factors. In addition, the PG-SGA
includes both patient- and professional-reported items, thus providing accumulated insight
from both perspectives in the nutritional status of the patient.!® Because of this versatility,
in the Netherlands the PG-SGA could provide a valuable addition to the instruments that
are currently available. Although dietitians in the Netherlands were aware of the existence
of the PG-SGA, it had not been officially translated into the Dutch language. A
straightforward translation of the PG-SGA from English to Dutch could have led to loss of
the original purpose, meaning and format.!” Therefore, a objective was to translate and
culturally adapt the original English PG-SGA for the Dutch setting. We safeguarded
conceptual, semantic and operational equivalence by performing a systematic forward and

backward translation and cultural adaptation of the PG-SGA according to a rigorous
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international consensus-based approach (the ISPOR Principles).?’ In addition to items

2l extra information was generated by

regarding relevance to safeguard content validity,
discriminating between comprehensibility and difficulty. By including items regarding
comprehensibility and difficulty of the PG-SGA, deeper insight was gained in what items
are considered comprehensible, implying the formulation is clear, and what items are
considered difficult, implying a need for more knowledge and/or training by the
respondent.!*?22 The Dutch version of the PG-SGA that was developed is considered
comprehensible and easy by our sample of patients (Chapter 3 and 4). However, although
the PG-SGA was considered comprehensible and relevant to assess malnutrition by
healthcare professionals, the professional component is considered difficult by our sample
of professionals. This may be explained by the fact that most of the professionals were not
yet familiar to the PG-SGA. Therefore, subsequently change of perceived
comprehensibility and difficulty in the use of the PG-SGA in dietitians after a training was
evaluated. Perceived comprehensibility and difficulty of the PG-SGA improved
significantly in a sample of PG-SGA-naive dietitians after providing a single day of
explanation and hands-on training in the use of the PG-SGA. After training, perceived
comprehensibility reached an acceptable level for all components of the PG-SGA and
perceived difficulty improved significantly. However, the scores for perceived difficulty of
items regarding the physical examination and food intake remained under the predefined
cut-off for acceptability (Chapter 4). The lower scores for perceived difficulty of the
physical examination may be partially explained by the fact that the physical examination
of patients is traditionally not a part of the training of dietitians in the Netherlands.

Therefore, Dutch dietitians may have limited knowledge and skills regarding the physical
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examination. The full PG-SGA is now available for the Dutch setting, but training is

recommended for professionals to feel more comfortable with all elements of the PG-SGA.

Muscle mass and chemotherapy tolerance

Another objective was to study the association between low pre-treatment muscle area
measured with CT analysis and toxicity-related early termination of chemotherapy
treatment in patients with head and neck cancer. The results of this study indicate that
lower lumbar or thoracic skeletal muscle area is firmly related to higher odds of early
termination of chemotherapy treatment (Chapter 5). Similar associations between low
muscle mass and increase of chemotherapy treatment intolerance were also found in other
studies.?*?0 In addition, other CT-based muscle mass analysis studies show an association
between low muscle mass and outcomes, such as treatment intolerance and mortality in
patients with head and neck cancer.?”? Also, cut-off values for low muscle mass have been
established, based on large datasets that include patients with head and neck cancer.?®
Importantly, a recent study reported that muscle mass depletion in patients with head and
neck cancer can be overlooked with the use of body area estimates that are solely based on
body mass and stature.?? However, in the cancer setting, body area measurements based on
body mass and stature, such as body mass index (BMI), are still being used to screen for
deviations in body composition.? Moreover, body area measurements, such as body surface
area (BSA), are used for dose calculation of pharmacological interventions (i.e.,
chemotherapy agents such as cisplatin). Since patients with low muscle mass can be
overlooked with the use of body area estimates, use of body area estimates in these patients
may have consequences for their treatment tolerance and, ultimately, outcome. If

diagnostic CT images and knowledge of image analysis are present, CT images can be used.
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If CT images at L3 level are not available, CT images at other vertebra levels may provide

an alternative.

Physical activity

A final objective of this thesis was to explore views on physical activity and reports of
physical activity of head and neck cancer survivors, and to compare these views with
objectively measured physical activity. Increase of physical activity is an important means
to improve body composition and body function, and thus nutritional status in cancer
patients.’!"¥ However, patients with head and neck cancer showed mostly sedentary
behavior (Chapter 6). The lack of intention to improve physical activity may be partially
explained by the finding that head and neck cancer survivors perceive their mostly low-
intensity activities as already sufficient. In addition, many patients have physical barriers
for physical activity and some patients are insecure about possible harms of physical activity
(Chapter 6). These findings are supported by findings from another study.** A recent study
in patients with colorectal cancer reports that many opportunities for promotion of physical
activity during the chemotherapy pathway were missed. Similar to our study, in this study,
no physical activity promotion was observed, despite patients reporting low physical levels
or treatment side effects.®® Since physical activity promotion is an important component of
patient self-management, healthcare professionals need to be more attentive to signs of
decline of physical activity and to barriers that may be caused by the illness and the medical
treatment, but may also be pre-existing. If these problems are identified, patients can for
instance be referred to a physical therapist to help improve physical activity and address

physical barriers with interventions tailored to these barriers.
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Interpretation of main findings

Content validity of methods used to assess malnutrition was established to be limited and
the level of content validity of these methods has not improved in recent years. Recently,
the Global Leadership Initiative on Malnutrition (GLIM) has presented criteria for the
diagnosis of malnutrition, that includes a simple and broadly applicable set of indicators.*
GLIM has reached consensus about a two-step model in which malnutrition risk screening
with a validated screening instrument is step 1 and assessment for diagnosis and severity
grading of malnutrition is step 2. Malnutrition is considered present if at least one
phenotypic characteristic (e.g. weight loss, low BMI, reduced muscle mass) and at least one
etiologic characteristic (e.g. reduced food intake or assimilation, or disease burden or
presence of inflammation). In the systematic review it was established that the ESPEN and
ASPEN conceptual definitions describe four domains (nutrient balance, body composition,
body function, and inflammatory factors) within the construct of malnutrition. The GLIM
includes criteria related to three of those four domains: nutrient balance, body composition,
and inflammatory factors. The primary set of GLIM criteria does not include the domain
of body function, instead, measurements of muscle function are considered supportive
measures. In addition, if the minimum of one etiologic characteristic is included, either
nutrient balance or inflammatory factors are not assessed, and only two domains are
included, thus affecting content validity. Surprisingly, some of the validated instruments
that are being proposed for screening by GLIM, such as SGA, cover more domains than the
minimum required set of two diagnostic criteria that is proposed in the same position paper.
In theory, results of elaborate malnutrition screening could be counter-acted by results
from a malnutrition diagnosis with lower content validity. Furthermore, the new model of

malnutrition differentiates several etiology-based types of malnutrition: disease-related
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malnutrition with inflammation (chronic and acute), disease-related malnutrition without
inflammation, and malnutrition not related to disease.”?® The diverse clinical implications
of these subtypes of malnutrition indicate that the (interdisciplinary) treatment approach
may differ per subtype. For instance, a patient with acute disease-related malnutrition with
inflammation may require immediate clinical treatment and a nutritional treatment plan
that, for instance, includes enteral feeding. A patient with malnutrition related to social
isolation may need a different approach with social assistance in the home setting, in
addition to nutritional advice. Therefore, in practice, professionals need to be able to
discriminate between the etiology-based types of malnutrition, since this may provide

guidance for practice.

From assessment to awareness

The studies in this thesis show that although instruments that identify problems with
nutritional status are available, both on multidimensional and on indicator level, this
availability does not guarantee that these instruments will be implemented in practice.
Clinicians may perceive the instrument as too difficult, and/or sufficient knowledge of the
technique may not be available in the local setting. In addition, patients may not have the
intention to change their behavior, even when problems such as decline of physical function
and physical inactivity have been identified. Although PG-SGA and CT-based body
composition analysis are serving as reference standards in cancer patients for malnutrition
and muscle mass assessment,**? these methods are not always considered first choice in
clinical practice. This lack of use may be partially caused by the perception of clinicians that
these instruments are complex (Chapter 3 and 4).*! If understanding and knowledge are
lacking in professionals as with PG-SGA (Chapter 3 and 4) and perhaps also with CT body
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composition analysis techniques (Chapter 5), providing explanation and practical training
for the professionals can resolve this. If explanation and training are already incorporated
in the professional education, these techniques may be viewed as a practical option more
easily and more often later in practice. Also, patients with head and neck cancer may not
perceive increase of their physical activity level as needed, important, and/or relevant
(Chapter 6). If perceived relevance is lacking, it may be helpful to create more awareness
of their physical activity with help of practical guidelines and wearable devices. To create
awareness, patients need to receive clear and practical guidelines about the level of PA that
is needed to improve their wellbeing and their nutritional status. In addition, patients need
to be informed about their actual physical activity level. This way the existing gap between
actual and required level of physical activity becomes explicit to patients. This explicit
information may facilitate patients to make an informed consideration about the relevance
of increasing their physical activity level. Perhaps if patients have clear and personalized
guidelines of how much (and what type of) extra physical activity is needed to reach a level
that may improve their wellbeing, it will be easier to proceed to action.

The chain of care that surrounds patients with head and neck cancer is another aspect that
we need to be aware of in treating malnutrition and monitoring nutritional status. There is
a dividing line between clinical care and primary care in the Netherlands. Often
professionals that work in the clinical setting cannot continue their care in the home setting
and patients’ care plans will need to be transferred and allocation of costs is different.
Especially in high complex, low volume care like in head and neck cancer patients, the
continuity of malnutrition treatment is not always secured. Not only the nutritional intake,
but also physical activity is important and needs coaching. Specialized physical treatment

for head and neck cancer patients is not always available in primary care or may be
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considered unaffordable by patients. To improve interdisciplinary care of malnutrition for
these vulnerable patients, a secure chain of care is needed, tailored to the needs of the

patients.

Methodological considerations

Discrepancy in typifying malnutrition screening

Screening of malnutrition is typified in two different ways: 1) identifying patients at risk of
developing malnutrition and 2) screening for patients with malnutrition. These different
types of screening may have different implications for practice. Malnutrition screening was
used in the sense of identifying patients at risk of developing malnutrition.*>** In such cases,
medical screening is defined as “the systematic application of a test or inquiry to identify
individuals at sufficient risk of a specific disorder to benefit from further investigation or

direct preventive action” (Oxford Medicine online, http://oxfordmedicine.com ), for

instance screening for risk of decubitus. If screening is used in this sense, we can assume
that the instrument has the capacity to prospectively identify patients that may develop
malnutrition. This implies that patients identified can be monitored and interventions can
be initiated in order to prevent malnutrition. On the other hand, the term malnutrition
screening was also used in the sense of screening for patients with malnutrition.?” In this
situation screening can be defined as “tests or examinations to discover if there is anything

wrong with something” (Cambridge dictionary, https://dictionary.cambridge.org), for

instance screening for breast cancer. If screening is used in this sense, we can assume that
the instrument has the capacity to select patients that probably have malnutrition. This

implies that further assessment of malnutrition is needed to confirm this initial screening.
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Implications for clinical practice are different for risk assessment (monitoring and/or pro-
active intervention) than for screening (further assessment). An alternative would be to
encourage use of malnutrition screening methods that identify both risk of developing
future malnutrition and existing malnutrition. An example of a tool that includes items for
identifying risk of malnutrition and that simultaneously includes items that indicate

presence of malnutrition, is the PG-SGA Short Form.

The fallacy of affirming the consequent in malnutrition screening

Instruments designed for malnutrition screening need to sensitively identify patients with
malnutrition. Thus, the items of the instrument need to reflect the concept of malnutrition
as defined. The importance of malnutrition as a concept is emphasized by the increased
risk of clinical complications that can occur as a result of malnutrition. However, some
validation studies of malnutrition screening instruments appeared to focus on the value of
these instruments to predict occurrence of clinical complications that may be related to
malnutrition.*>** The capacity to predict clinical complications appeared to be interpreted
as an indication that this instrument is suitable to screen for malnutrition.*?*3 This type of
reasoning can be typified as an example of the fallacy of affirming the consequent. The
mechanism of this type of reasoning can be clarified with an example argument: Bella is a
horse, therefore Bella’s diet is vegetarian. This argument has one premise followed by a
conclusion. Within this argument the conditional statement “If you are a horse, then your
diet is vegetarian” is an implicit premise, but can be explicated. This conditional statement
is a true statement and contains two sentences which are connected through the logical
connective “If--+, then...”. The sentence that follows “if” is called antecedent, the sequence

that follows “then” is called consequent. The rule of inference is as following: given “if
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antecedent, then consequent” and given “antecedent”, then the conclusion “consequent”
necessarily follows. The logical form of this type of reasoning is known as “modus ponendo
ponens”; the truth of the premises guarantee the truth of the conclusion. The fallacy of
affirming the consequent occurs when the consequent is affirmed in the reasoning: “If you
are a horse (antecedent), then your diet is vegetarian (consequent). Bella’s diet is
vegetarian (consequent), therefore Bella is a horse (antecedent)”. This reasoning is not
valid, which means that if the two premises are true the conclusion is not guaranteed to be
true. Furthermore it could imply the conditional “if your diet is vegetarian, then you are a
horse.” The latter statement is not conclusive since horses are just one example of a large
variety of beings with a vegetarian diet. We can apply the same type of reasoning to
validation of screening instruments for malnutrition against clinical complications that may
arise as a result of malnutrition. The valid statement that can be made is as follows: if a
patient has malnutrition (antecedent), then clinical complications may arise (consequent).
A patient has malnutrition (antecedent), therefore clinical complications may arise
(consequent). However, if we validate a malnutrition screening tool against clinical
complications that may arise as a result of malnutrition, the fallacy of affirming the
consequent occurs: “If a patient has malnutrition (antecedent), then clinical complications
may arise (consequent). Clinical complications may arise (consequent), therefore the
patient has malnutrition (antecedent)”. This reasoning is not valid. Furthermore it could
imply the conditional: “if clinical complications may arise, then this patient has
malnutrition”. This statement is not conclusive since clinical complications that may arise
do not necessarily occur due to malnutrition, complications may also occur due to other

reasons.
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Screening instruments that have not been validated against the construct of malnutrition
itself may not identify patients with malnutrition, but rather patients at risk of the clinical
complications that it has been validated against. Therefore, such screening instruments
need to be further validated against other instruments that represent the diagnose of
malnutrition, to explore how suitable the instrument is for malnutrition screening. If the
goal is to identify patients with malnutrition in order to be able to start malnutrition
therapy, valid questions that should be asked are:

How well does a malnutrition screening tool explain or describe malnutrition in this patient
group?

How much better than other methods is this malnutrition screening tool at explaining
malnutrition in this patient group?

If the results of an instrument reflect the nutritional status of the patient more accurately,

responsiveness to malnutrition interventions may improve.

Cultural adaptation

Cultural adaptation of the PG-SGA proved to be very helpful, for both the patient-
generated component and the professional component. By using a structured consensus-
based approach that includes forward translation and reconciliation, backward translation
and revision, and cognitive testing and analysis, conceptual, semantic and operational
equivalence of the instrument could be safeguarded.’**® In addition to safeguarding
equivalence we explored comprehensibility and difficulty of the instrument, to gain deeper
insight into how the instrument would be perceived in practice. We can illustrate this with

an example of a healthcare professional with little training in human muscle anatomy (e.g.
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a dietitian). If this professional first reads the following question of the PG-SGA: “How
would you rate the status of the interosseous muscles — 0=no loss, 1=mild loss, 2=moderate
loss, 3=severe loss”, it may be incomprehensible to this professional, because the term
“Interosseous” is not very common. Once this term is clarified (muscles that arise from and
run between the long bones of the hand and foot, extending to and producing movement
of the digits), the question becomes comprehensible. However, it can still be difficult to
answer it. To answer the question, the professional needs knowledge of the human muscle
anatomy and the skills to distinguish between “no loss”, “mild loss”, “moderate loss” and
“severe loss”. By discriminating between comprehensibility and difficulty, extra
information is generated and deeper insight is gained in what items are considered
incomprehensible, implying the formulation is unclear, and what items are considered
difficult, implying a need for more knowledge and/or training. If an instrument that is used
by patients or professionals is considered partially incomprehensible or difficult,
information or training are needed to improve clarity or easiness. Without information
and/or training, the instrument will remain partially incomprehensible or difficult to its

users, and successful implementation of the instrument may be at risk.

Generalizability in qualitative research

Generalizability is still often approached as a statistical model, in which ideally data are
collected from a representative sample within a population. However, other models towards
generalizability have been introduced in the last 25 years.*%! Case-to-case translation
provides an alternative model of generalizability and focuses on transferability of data.
Instead of extrapolating findings from a representative sample to a population with

statistical procedures, transferability allows readers and researchers to evaluate the extent
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to which findings apply to new situations for themselves. To be able to make this evaluation,
arich level of high quality descriptive data is needed. Approaching generalizability from the
perspective of data density can be used in instances where the aim is to explore a broad
range of structured data more deeply. This approach allows us to understand more about
the dynamics of a situation and the beliefs and perceptions of the patients. In qualitative
studies, a high level of data density presented per participant in a structured manner adds
is valuable, because it allows readers to evaluate transferability of findings for their own
situation, regardless of sample size. In studies that aim for uncovering dynamics in beliefs
and perceptions of patients that may be generalizable, more focus towards high data density

may improve quality and nuance of findings.

Intention-based cognitive behavior models

Prevention or treatment of malnutrition often involves a need for behavioral change in the
sense that nutritional status may need to be restored by changing dietary habits and physical
activity may need to be improved by altering physical activity patterns. Intention-centered
cognitive behavior models, such as the theory of planned behavior and the attitude — social
influence — efficacy (ASE) model, are often used as a framework to identify behavioral
patterns in physical activity studies.?**2%* However, participants were identified who
appeared to have a lack of intention for behavioral change (Chapter 6). After deeper
analysis of our data, some participants appeared to imply that they are not aware of their
physical activity behavior. For these participants physical activity is something that comes
naturally while performing other, meaningful, activities such as work. Whereas other

participants appeared to imply they have a (strong) intention to not change their physical
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activity behavior, because they were convinced they were already at a sufficient level of
physical activity. This difference is of interest, because both situations may have different
implications for practice. Unawareness of a need for physical activity does not provide any
directions for intention-centered strategies to improve physical activity, due to the lack of
the central theme that is present. In contrast, an intention to not increase physical activity
could be targeted in intention-centered cognitive behavior strategies, since the central
theme of physical activity is perceived as an independent concept, and a need for increase
of physical activity can be shown to the participant. Use of motivation-centered strategies
may provide an alternative for cognitive behavior strategies. For instance, a-motivation is
addressed in the self-determination theory.5® Using instruments for behavioral change that
include strategies for lack of intention or motivation may be helpful in providing clearer
directions for interventions to positively influence behavior such as dietary habits and

physical activity patterns.

Conclusion and recommendations for future research

This study has led to the conclusion that it is still a challenge to find the most suitable and
effective method to treat malnutrition in patients with head and neck cancer. However, the
PG-SGA appears to be a suitable and available instrument for screening and assessment of
malnutrition (risk) and provides information for tailored interventions. Since malnutrition
is a highly complicated problem, a multidimensional approach is needed, with attention for
nutritional balance, body composition and function, possible influence of inflammatory

factors, and a sufficient level of physical activity.
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Besides providing answers to the research questions, this thesis raises multiple new
questions. Malnutrition is a complex concept, and even if malnutrition assessment is
accurate many factors influence the success of the treatment. Future research should
address malnutrition assessment from a multidimensional point of view, and needs to be
sensitive to the different subtypes of malnutrition: disease-related malnutrition with
inflammation (chronic and acute), disease-related malnutrition without inflammation, and
malnutrition not related to disease. Furthermore, if malnutrition assessment or screening
instruments are used internationally or in different cultural settings, attention needs to be
paid to cultural aspects that may influence conceptual, semantic and operational
equivalence of these instruments in a new setting. Finally, future research needs to further
determine behavioral patterns and provide tools for effective therapeutic interventions in

patients with head and neck cancer.

Malnutrition

Since one global conceptual definition has been proposed (i.e. the ESPEN definition),” and
in addition criteria have been proposed for the diagnosis of malnutrition,*® development of
a generic diagnostic instrument for malnutrition with high content validity is now within
reach. The full set of GLIM criteria already covers three of the four domains that can be
derived from the conceptual definition malnutrition: nutrient balance, body shape, body
size and body composition, and inflammatory factors. Only the domain of body function is
lacking in the primary indicators. If this set of criteria is complemented with indicators or
criteria from the domain of body function, content validity as compared to the current

conceptual definition of malnutrition will improve. Such a diagnostic instrument can be
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used to further study prognostic validity of malnutrition as defined for important outcome

measures such as clinical complications, quality of life, healthcare costs, and survival.

Cultural adaptation

To safeguard equivalence of research instruments that assess patient-reported outcome
measures, when translated to a different language and adapted to a different cultural
context, a rigorous approach is needed. Such an approach ideally includes participation of
the instrument developer, forward translation and reconciliation, backward translation and
revision, and cognitive testing and analysis. Contact with the instrument developers may
help understand what was the original aim of the instrument, and how the instrument was
originally intended to be used. Forward translations by different translators may reveal
different linguistic interpretations that are possible. Backward translations are a
comprehensive tool to test if the linguistic and cultural meaning of the instrument in the
target culture has remained similar to the original. Cognitive testing provide an instrument
to finetune the instrument to its’ target population in a new cultural setting. Therefore, if
you are translating an instrument to a new cultural setting, it is important to use a
transparent methodology for each step of the translation and cultural adaptation process in

order to safeguard equality of the instrument to its original version.

CT analysis of body composition and nutritional assessment

With regard to the subject of CT analysis of body composition, some important research
questions still need to be answered. Firstly, CT analysis of muscle mass at lumbar vertebrae

(L3) level is well validated and L3 muscle mass is strongly associated with overall lean body
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mass. However, the association of cross-sections of muscle mass at other vertebrae levels
with L3 muscle mass and lean body mass is still relatively unknown. Since not all images of
cancer patients include vertebrae at L3 level, CT-based body composition analysis is not
available for all cancer patients. For instance, patients with head and neck cancer may have
CT scans that mainly include the cervical vertebrae and patients with lung cancer may have
CT scans that mainly include the thoracic vertebrae. Still these patients are often at risk of
malnutrition. Therefore, it is of great interest to explore the association of muscle mass at
cervical or thoracic vertebrae levels with muscle mass at L3 level and overall lean body mass.
Secondly, some types of chemotherapy agent are mainly distributed in lean body tissue.
However, chemotherapy agent dose is often determined based on body surface area
estimates. A dose based on a body surface area estimate may overestimate lean body mass
in patients with relatively low muscle mass, thus possibly causing toxicity related
chemotherapy intolerance. In the future, tailoring chemotherapy agent dose to lean body
mass may prevent chemotherapy intolerance. Although the association between muscle
mass and chemotherapy tolerance in patients with head and neck cancer has been
studied,?% trials are still needed that compare chemotherapy dose based on lean body mass
versus dose based on body area index.

Finally, the GLIM criteria mention muscle mass as a criterion for the diagnosis of
malnutrition. If CT images are present, CT analysis of body composition may become a
standard procedure in malnutrition assessment. However, to use this method in clinical
practice, we need thousands of professionals to be trained to interpret CT images and
analyze body composition. This may pose a challenge in practice. Another option would be
the use of automated segmentation software to analyze CT images. However, although

semi-automated software is available, reliable automated segmentation and analysis
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software is not available yet. Development of reliable (and affordable) automated
segmentation software could facilitate the use of CT body composition analysis results in

practice.

Physical activity

Some research has been initiated with regard to feasibility of increased physical activity to
maintain muscle mass and strength in patients with head and neck cancer before, during
and after treatment, and some positive effects are reported for improved quality of life and
fatigue.’% However, these studies have not shown significant effects of exercise on lean
body mass.5"% More knowledge is needed on how improved physical activity in patients
treated for head and neck cancer affects nutritional status and, more specifically, muscle
mass. In addition, we found that not all participants had the intention to improve physical
activity or they intended not to improve physical activity. Therefore, we also need more
knowledge on how patients can be motivated on an individual level to become more
physically active, in the instance that they are not motivated. Further, out patients did not
feel encouraged by nurses of doctors to improve their level of physical activity. Thus, an
multi- or interdisciplinary approach is needed that targets different disciplines, such as
nurses, doctors and dietitians and that assists these disciplines in giving appropriate

physical activity advice and that helps them to refer to a physical therapist when indicated.

Behavioral change

For future research aimed at understanding behavioral patterns and development of

tailored interventions for behavioral change, it is recommended to critically review the
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appropriateness of the theoretical framework that is used. If not all participants are
explicitly aware intention to change their behavior, it might be rewarding to explore the
applicability of other theories, for instance theories that focus on assuming that individuals
operate on different levels of motivation and autonomy (such as the Self Determination

Theory).5!
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Patiénten met hoofd-halskanker hebben een hoog risico op ondervoeding door een tekort
aan voedingsstoffen en een veranderde voedingsbehoefte. Zowel de ziekte zelf, de
lokalisering van de tumor en de bijwerkingen van de vaak agressieve behandeling zorgen
ervoor dat niet voldoende in de verhoogde voedingsbehoefte kan worden voorzien.
Ondervoeding kan het herstel van de ziekte en behandeling vertragen of verhinderen.
Tijdige herkenning van ondervoeding en risicofactoren van ondervoeding is nodig om
ondervoeding vroegtijdig te kunnen behandelen ofwel te voorkomen en is daarom een
belangrijke stap in het voedingskundige zorgproces van patiénten met kanker. Voorbeelden
van methoden die gebruikt worden voor de beoordeling van de voedingstoestand zijn de
Patient-Generated Subjective Global Assessment (PG-SGA) vragenlijst en Computed
Tomography (CT)-analyse van spiermassa. Naast verlies van spiermassa, kan verlies van
spierfunctie, zoals spierkracht, worden beschouwd als een kenmerk van ondervoeding.
Mogelijk kan voldoende beweging verlies van spiermassa en -functie voorkomen tijdens en
na de behandeling van patiénten met hoofd-halskanker.

De doelstelling van dit proefschrift was drieledig. Het eerste doel was de diagnostische
waarde van methoden voor het beoordelen van ondervoeding te bestuderen, inclusief het
beoordelen van lichaamssamenstelling met CT-analyse. Het tweede doel was het vertalen
en geschikt maken van de PG-SGA voor de Nederlandse setting. Het derde doel was om
denkpatronen te verkennen die lichamelijke activiteit kunnen beinvloeden bij patiénten
met hoofd-halskanker.

In Hoofdstuk 2 is met een literatuurstudie onderzocht welke beoordelingsmethoden worden
gebruikt voor het vaststellen van ondervoeding bij patiénten met kanker. Verder is
onderzocht in welke mate deze methoden inhoudelijk overeenkomen met internationaal

geaccepteerde definities van ondervoeding. Op basis van deze definities kan ondervoeding
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worden gedefinieerd als een multidimensionaal construct, waarbinnen vier domeinen
kunnen worden onderscheiden: 1. Voedingsstoffenbalans, 2. Lichaamsvorm,
lichaamsomvang en lichaamssamenstelling, 3. Lichaamsfunctie en 4. Inflammatoire
factoren. Binnen deze gemeenschappelijke domeinen werden sleutelonderwerpen
geformuleerd en gebruikt om de inhoudelijke overeenstemming - inhoudsvaliditeit — met
de definities van beoordelingsmethoden voor het vaststellen van ondervoeding in getallen
uit te drukken. Een methoden-inhoudsvaliditeitsindex (M-CVIa.c) van 0.80 of meer werd
als acceptabel beschouwd. Uit de studie bleek dat 37 methoden werden gebruikt om
ondervoeding vast te stellen in studies bij patiénten met kanker. Inhoudsvaliditeit was
daarbij beperkt en wisselend. De Mini Nutritional Assessment (CVIx.c=0.72), PG-SGA
(M-CVIa.c=0.61) en Subjective Global Assessment (M-CVIa.c =0.53) scoorden het hoogst
qua inhoudsvaliditeit.

Van alle methoden voor het vaststellen van ondervoeding scoorde de PG-SGA op
inhoudsvaliditeit een plaats in de top drie, echter er was nog geen Nederlandse vertaling van
het instrument beschikbaar. In Hoofdstuk 3 wordt beschreven hoe de originele Engelstalige
versie van de PG-SGA is vertaald en aangepast voor de Nederlandse setting met behulp van
een gestructureerde werkwijze volgens de ISPOR aanbevelingen. Daarbij werden
inhoudsvaliditeit, begrijpelijkheid en moeilijkheid van de PG-SGA verkend, zoals ervaren door
hulpverleners en kankerpatiénten. Indexen op schaalniveau van 0.80-0.90 werden als
acceptabel beschouwd en schaalindexen van =0.90 werden als excellent beschouwd. Door
gebruik van heen- en terugvertalingen en een pilottest kwam een Nederlandse versie van de
PG-SGA tot stand waarbij doel, betekenis en indeling van de oorspronkelijk Amerikaanse
PG-SGA behouden bleven. Patiénten waren tevreden over begrijpelijkheid (S-CI=0.99) en
gemakkelijkheid (S-DI=0.96) van de PG-SGA. Professionals ervaarden de PG-SGA als
relevant (S-CVI=0.89) en begrijpelijk (S-CI=0.81), maar moeilijk (S-DI=0.55). Omdat
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ervaren moeilijkheid kan wijzen op een behoefte aan training is in Hoofdstuk 4 onderzocht of
en hoe een enkele training in het gebruik van de PG-SGA de ervaren begrijpelijkheid en
moeilijkheid verandert onder diétisten. Nederlandse diétisten die niet bekend waren met
gebruik van de PG-SGA beantwoordden een vragenlijst voor en na een eendaagse training in
het gebruik ervan. Op schaalniveau verbeterden de indexen voor begrijpelijkheid en
moeilijkheid significant (p<0.001) van niet acceptabel (S-CI=0.69; S-DI1=0.57) voor de
training, naar excellent voor begrijpelijkheid (S-CI=0.95) en acceptabel voor moeilijkheid (S-
DI=0.86) na de training.

In Hoofdstuk 5 werd in een retrospectieve studie de relatie onderzocht tussen een lage
spiermassa index (SMI), gemeten met CT op thoracaal (T4) of lumbaal (L3) niveau, en aan
toxiciteit gerelateerd vroegtijdig stoppen met chemotherapie bij patiénten met
hoofd-halskanker. Tussen SMI en vroegtijdig stoppen met chemotherapie werd een duidelijke
relatie gevonden in zowel de enkelvoudige analyse (p=0.007, OR=0.96 [0.94-0.99]) als de
multivariate analyse waarin gecorrigeerd werd voor andere variabelen (p=0.021, OR 0.96
[0.92-0.99]). De multivariate analyse liet bovendien potentiéle interactie zien met type
chemotherapie, aanwezigheid van co-morbiditeit, een combinatie van roken en alcoholinname
en geslacht.

Om denkpatronen te verkennen die lichamelijke activiteit kunnen beinvloeden bij
patiénten met hoofd-halskanker is in hoofdstuk 6 het beeld dat hoofd-halskanker survivors
hebben van fysieke activiteit in kaart gebracht en vergeleken met hun objectief gemeten
lichamelijke activiteit. Hiertoe werden kwalitatieve en kwantitatieve gegevens van patiénten
die voor hoofd-halskanker waren behandeld geanalyseerd en geintegreerd. Lichamelijke
beperkingen leverden belangrijke barriéres voor lichamelijk activiteit. Lichamelijke activiteit
werd gezien als een gewoonte en geassocieerd met positieve gevoelens of beloningen. Een

gebrek aan intentie om lichamelijke activiteit te verhogen kan gerelateerd zijn aan het beeld van
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hoofd-halskanker survivors dat hun huidige activiteitenniveau voldoende is, terwijl het gemeten
niveau van lichamelijke activiteit laag was. Terwijl sommige deelnemers het gevoel hadden dat
zij geen hulp nodig hebben met lichamelijke activiteit, waren anderen onzeker over mogelijke
schade als gevolg van lichamelijke activiteit.

Uit dit proefschrift blijkt dat het nog steeds een uitdaging is om de meest passende en
effectieve werkwijze te vinden voor preventie en behandeling van ondervoeding bij patiénten
met hoofd-halskanker. Echter, de PG-SGA is nu beschikbaar en lijkt een passend instrument
voor de screening en vaststelling van (risico op) ondervoeding en levert informatie voor
interventies op maat. Doordat ondervoeding een zeer complex probleem is, is een
multidimensionele aanpak noodzakelijk. Bij een dergelijke aanpak is het nodig aandacht te
besteden aan voedingsstoffenbalans, lichaamssamenstelling (voldoende spiermassa) en
lichaamsfunctie, mogelijke invloed van inflammatoire factoren en voldoende lichamelijke

activiteit.

221




Dankwoord

Dankwoord

Een proefschrift schrijven wordt vaak gezien als een eenzame bezigheid. Echter, dit

proefschrift was niet tot stand gekomen zonder de hulp van velen.

Allereerst wil ik graag mijn begeleiders bedanken. Veel dank aan mijn eerste
promotor prof. dr. Jan Roodenburg: je helicopterview hielp om in hele korte tijd een nieuwe
benadering te vinden voor dilemma’ s waar ik soms al weken mee rondliep. Je bewaakte
de voortgang van het promotietraject, maar had ook veel belangstelling voor hoe het verder
met me ging. Je medisch specialistische kennis ten aanzien van patiénten met hoofd-
halskanker was van onschatbare waarde voor mij om dit onderzoek te kunnen doen. Ik zal
onze effectieve maar ook gezellige teamvergaderingen gaan missen. Vanzelfsprekend ook
veel dank aan mijn andere promotor, prof. dr. Cees van der Schans: je humorvolle en rustige
manier van doen zorgden dat ik altijd met plezier naar de onderzoekersruimte in het HAAL
wandelde om te gaan werken. Je hebt een scherpe onderzoekersblik en kon onomwonden
je mening geven over mijn schrijfsels. Die directheid scheelde mij veel ofwel veel tijd (met
verzanden in onnodige zijpaadjes), ofwel het leidde tot interessante discussies. Beide heb
ik ten zeerste op prijs gesteld. Tenslotte natuurlijk mijn grote dank aan mijn co-promotor
dr. Harriét Jager-Wittenaar: zonder jouw steun en bemoeienis was het heel erg moeilijk
geworden dit proefschrift te schrijven. Je hebt grote kennis op het gebied van klinische
ondervoeding, maar, je bent daarnaast ook erg gedegen als het aankomt op het schrijven
van artikelen. Tk kan stellen dat jij meer perfectionistisch bent dan ik (dit is weliswaar
getoetst met niet-gevalideerde testjes op internet, maar, toch durf ik dit rustig te beweren)
waardoor jouw suggesties mij hielpen om mijn standaard naar een hoger niveau te tillen. Tk

vond het een fijne samenwerking en ik kijk uit naar onze verdere samenwerking in de
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toekomst in het FAITH programma, zoals de Hanze Health and Ageing Studie, in de

Innovatiewerkplaats Malnutrition en alle projecten die verder op ons pad komen.

I would like to thank the members of the thesis committee, prof. dr. G.J. Navis, prof.
dr. M. Muscaritoli and prof. dr. F.K.L. Spijkervet, for carefully reading and critically

reviewing the manuscript.

Zes jaar is voorbij gevlogen. Lies en Willemke, lieve paranimfen, veel dank voor jullie
steun al die tijd en wat fijn dat jullie dit samen met mij gaan doen op 10 april. Ook dank
aan Thea, Margot, Priya, J]J, Gerlof, Rik, Caspar, Annelies, Baudina en alle anderen op het
HAAL. Aan degenen die mij voorgingen met promoveren: dank voor alle survival tips. Aan
degenen die na mij gaan promoveren: dank voor jullie warme belangstelling voor mijn

voortgang (ik ben me bewust dat ik nu aan de beurt ben met de survival tips).

Zonder patiénten geen onderzoek. Veel dank aan de patiénten die hebben
meegewerkt aan de PAP studie. Vanzelfsprekend ook veel dank aan de betrokken collega’s
van de afdeling Mondziekten Kaak- en Aangezichtschirurgie en de afdeling
Keel-Neus-Oorheelkunde van het UMCG, in het bijzonder Madelon Popma, Rachel
Dopheide, Sietske Huitema, dr. Christiaan Krabbe, prof. dr. Van der Laan en dr. Gyuri

Halmos en Lieneke Klei voor alle hulp.

Heel veel dank aan alle studenten, nu vaak professionals of soms ondertussen zelf
onderzoekers, die in de loop der jaren hebben geholpen bij het verzamelen en soms ook bij
het analyseren van de data: Ulrike, Iris, Anne, Danique, Maya, Jelmer, Sasha, Eline, Rosan
en Amarins. Daarbij past ook dank aan Voeding en Diétetiek collega Geanne voor al haar
dataverzamelwerk in de PAP studie. Zonder jullie was het verzamelen van de data veel

moeizamer, tijdrovender en minder gezellig geweest!
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Vanzelfsprekend ook veel dank aan de Hanzehogeschool Groningen voor het bieden
van deze promotieplaats. In het bijzonder wil ik mijn voormalige teamleider bij de opleiding
Voeding en Diétetiek, Nynke Jansen, graag bedanken voor het feit dat je me de ruimte hebt
geboden en hebt aangemoedigd om dit promotietraject te starten. Mijn huidige teamleider,
Monique Weitering, wil ik bedanken voor het feit dat je me de ruimte hebt geboden om dit

promotietraject ook af te ronden.

Naturally, T would like to thank dr. Faith Ottery. We worked together on
manuscripts and your “word surgery” greatly improved my English writing. We also
collaborated in workshops and I had the pleasure of spending many hours with you in
meetings, discussing the ‘ins and outs’ of the PG-SGA and the importance of screening,

assessment and monitoring of malnutrition and its risk factors in patients with cancer.

In addition, I would also like to thank the team of Cachexia Central in Edmonton,
Alberta. Firstly, [ am most grateful to prof. dr. Vickie Baracos, for inviting us for a special
project, it was an honor and a pleasure to work with you. Thank you for your warm
hospitality and for helping me in any way possible to complete the work that was needed in
a short window of time. Your training and expertise in body composition assessment in
patients with cancer was of great importance to the manuscript that resulted from this
project. Also many thanks to Asifa, Lisa, Cathy, Ben, Kevin and Mohammad. Thank you all
for training and helping me, for your great company and for showing me the famous

Canadian hospitality. I had an unforgettable time.

In addition, I would like to thank all of my co-authors for all your valuable input and
for improving each project with your expertise. I would like to say a special thanks to a few

co-authors that were not mentioned yet: dr. Wim Krijnen, thank you for discussing
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statistical issues with me, often on short notice, and for your help with the advanced
statistics. Dr. Julie Midtgaard, thank you for taking the time to discuss our qualitative data
in great detail. Thanks for your positive outlook and for everything you taught me about
qualitative research. Finally, thank you dr. Martijn Stuiver. First you supervised my master
thesis and we continued our pleasant collaboration in other projects. Your thoughtful view
on methodology, your knowledge of patients with cancer and your challenging questions

were of great help in the projects we worked on.

Onderzoek brengt ook een hoop administratie met zich mee. Daarom ook veel dank
aan Lisa en Fieke in het UMCG en aan Ineke, Judith, Trudy en Hillie van het lectoraat
Healthy Ageing, Allied Health Care and Nursing voor alle hulp bij de uitdagingen die er

administratief op mijn pad kwamen. Zonder jullie was ik vaak in paniek geraakt.

Dank ook aan alle mensen die hielpen vanaf de zijlijn: vrienden waar de kinderen
een speelafspraak konden hebben als ik een extra bijenkomst of vergadering had. Vrienden
en familieleden en collega’s van de opleiding Voeding en Diétetiek die meeleefden met dit
hele avontuur. Ondanks dat ik heb getracht zoveel mogelijk mensen te noemen, zal ik vast
wel iemand onbedoeld over het hoofd hebben gezien, daarom ook dank aan iedereen die ik

vergeten heb te benoemen.

Tenslotte, dank aan Frans en de kinderen. Als jullie mij niet de ruimte hadden
gegund om dit traject te doorlopen (waaronder vele avonden, weekenden en vrije dagen
achter de computer, vele weekenden op congres en een maand in het buitenland) dan was
dit proefschrift er niet gekomen. Jullie waren onmisbaar in deze periode en zijn simpelweg

geweldig!
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