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Abbreviations  
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ANOVA  Analysis of variance 
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CI   Confidence interval  

CTT  Classical test theory 

CVI   Content validity index 

CVQ   Content validity questionnaire  

df  Degrees of freedom 

DIF  Differential item functioning  

ICC   Intraclass correlation coefficient  

ICF   International Classification of Functioning, Disability and Health 

Kw  Weighted Kappa 

LID  Local item dependency 

LOA  Limits of agreement  

MISA  McGill Ingestive Skills Assessment, Canadian version 

MISA-DK   McGill Ingestive Skills Assessment, Danish version 

MMSE   Mini-Mental Status Examination 

NOT-S   Nordic Orofacial Test-Screening 

PO  Percentage of observed agreement  

PROM  Patient reported outcome measure 

PSI  Person-Separation index 

SD  Standard deviation 

SDC   Smallest detectable change  

SEM   Standard error of measurement  

VFS   Videofluoroscopy 

WHO-5   WHO-five, Well-Being index 

WST   Water swallow test 
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1. Introduction 
 
Elders form an increasing proportion of the hospital population due to demographic aging in Den-

mark (1,2). The frail elderly patient is particularly vulnerable because of decreased physiological 

reserves, high prevalence of chronic diseases and comorbidity (3,4). This often causes dysphagia; 

i.e., difficulty in swallowing (5-8). Dysphagia may result in aspiration pneumonia (5,9-11), malnu-

trition and dehydration (5,10,11), and is associated with increased morbidity and mortality (5,10, 

11), increased length of hospital stay (10-12), and discharging to institutional care (12,13). In addi-

tion, as eating and drinking is involved in many facets of a person’s daily life and is a form of social 

interaction (14,15), dysphagia may also lead to social isolation and decreased quality of life (15-21). 

The dysphagic patient’s ability to eat and drink safely, efficiently, independently and with pleasure 

during meals is an important focus in dysphagia management (5,14,22,23). Measurement instru-

ments1 with this focus and evidence of psychometric properties in terms of validity and reliability 

are needed for clinical practise and research (22). The Canadian” McGill Ingestive Skills Assess-

ment” (MISA) (24) fulfils these requirements (25). The purpose of the MISA is to measure frail 

elderly patients’ ability to ingest a variety of food and liquids safely, efficiently and independently 

during a meal, and is intended to be used in treatment planning and outcome measuring (24). In this 

thesis, the translation and validation of a Danish version of the MISA (MISA-DK) is addressed.  

 
2. Background  
2.1. Dysphagia in the older population 
Age-related changes in the swallowing mechanism of otherwise healthy elders (presbyphagia) is 

manifested by sarcopenia and changes in sensorimotor acuity and efficiency, which decreases the 

tempo, flexibility and strength of the structures for eating, drinking and swallowing (5,7,22,26). 

This reduced functional reserve increases the risk of dysphagia under stressful conditions (5-8,22, 

26). Prevalence estimates of dysphagia among independent living elders older than 65 years are in 

the range of 11% to 33% (27-29). The most common diseases of aging associated with dysphagia 

are neurological, neuromuscular and structural disorders (5-8,10,22). Furthermore, seemingly unre-
                                                 
 
1In paper I-III, the terms “assessment”, “clinical assessment”, “assessment instruments”, “measurement instrument”, 
“clinical measurements” and “assessment tool” are used interchangeably. Throughout this summary, measurement in-
strument will be used. Measurements are the data obtained by measuring in order to ascertain the dimension, quantity or 
capacity of a latent trait variable. This includes the application of a standard scale, thus translating direct observa-
tions/patient reports to a numerical scoring system. Assessment is the overall process of collecting information and 
includes multiple data-collecting instruments and sources of information (42). 
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lated conditions such as frailty (11,13,30) have been found to cause dysphagia in hospitalised el-

ders. Frailty is characterised by a multisystem reduction in physiological capacity leaving the indi-

vidual with increased risk of diseases and disability (3,4). Malnutrition and sarcopenia are core fea-

tures of frailty (3,4), and the underlying factors involved in the development of dysphagia in old age 

and frailty is assumed to be interrelated (5,30). The prevalence of dysphagia among frail elders is 

estimated to approximately 29% when acutely admitted to geriatric care (13), 55% when hospital-

ized with pneumonia (12), 54% when residing in the community and receiving healthcare (31) and 

51% when residing in a nursing home (32).  

2.2. The dysphagia assessment process 
To capture the true impact of dysphagia and its interventions, it is suggested that the assessment 

process includes information based on all the components of the International Classification of 

Functioning, Disability and Health (ICF) (23). ICF provides a framework, in which functioning is 

described as the complex interplay of the health components body functions (the physiological func-

tions of body systems), body structures (the anatomical parts of the body), activity (the execution of 

a task or action) and participation (involvement in a life situation), and the contextual factors: envi-

ronmental factors (physical, social and attitudinal milieu) and personal factors (particular circum-

stances in a person’s life and living) (33). The ICF as a classification represents a catalogue of mu-

tually exclusive ICF categories that refer to each component (33).The above cited prevalence stud-

ies used different measurement instruments such as self-reported dysphagic symptoms, swallowing 

trials with few different liquid and food consistencies, clinical examination or videofluoroscopy 

(VFS) (12,13,19,27-32). All of these are well-recognised within dysphagia management (5-7,22, 

34), but they addresses predominantly the pharyngeal aspects of swallowing, which are related to 

the ICF components for body structures and body functions (23). Given that these instruments are 

performed in an artificial environment, they do not reflect the complexity of eating and drinking in 

a natural context and may lead to recommendations with limited relevance for a given patient 

(22,23,35). Hence, information based on the ICF components for activity, participation and contex-

tual factors ought to be implemented in clinical practise and research (22,23). These ICF compo-

nents relates very closely to occupational performance of the patient, which is the domain of con-

cern in occupational therapy (36-38). Occupational performance refers to the complex and dynamic 

interaction of the physical, cognitive and affective performance components within the individual, 

the occupation and the physical, social and cultural environment. Occupations are those purposeful, 

meaningful and cultural significant activities that people do in their daily lives in order to develop 
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and maintain health and well-being (36-38). 

2.3. Dysphagia from an occupational therapy perspective  
In Denmark, occupational therapists have a key role in the multidisciplinary dysphagia management 

(39), and they consider swallowing as an integral part of occupational performance in eating and 

drinking activities in a natural context (14,38,40,41). This is conceptualised as four interdependent 

phases (14,38,41), which require coordinated cognitive and sensorimotor activity involving both 

subcortical and cortical cerebral areas (22). 

1. The pre-oral phase is aimed for anticipation to the meal. It comprises sensation, perception, and 

cognition related to visual, tactile, and olfactory inputs, physiological factors and the skills of 

self-feeding with the coordination of the movements of the eyes, arms and hands together with 

the movements of the trunk, head and jaw (14,22,35,38,41).  

2. The oral phase is aimed for bolus formation and propulsion. It comprises sensation, saliva secre-

tion, motor planning, and jaw, labial, buccal and tongue muscle tone, movement and coordina-

tion (14,22,41). 

3. The pharyngeal phase is aimed at swallowing (i.e. bolus propulsion), which is triggered by an 

activation of pharyngeal mechanoreceptors that send information to the brainstem swallowing 

centre containing the central pattern generator. Synchronously, a centrally generated respiration 

pause occurs. The phase comprises closure of the nasopharynx (soft palate elevation), tongue 

base movement, closure of the airway (hyoid bone elevation and anterior displacement, lowered 

epiglottis, and vocal cords closure), and contraction of pharyngeal constrictors and opening of 

the upper oesophageal sphincter muscles. (14,22,41). 

4. The oesophageal phase begins with the opening of the upper oesophageal sphincter, which is 

followed by oesophageal peristalsis transporting the bolus into the stomach (14,22,41). 

Difficulties in any of these phases may impair the efficiency and safety of the process of swallow-

ing (5,14,22,35,41) and influences on the patient’s occupational performance in eating and drinking 

activities (14,40). In their assessment process, occupational therapists implements performance 

analysis, which involves observation of the quality of the patient’s occupational performance (37, 

42). This necessitates measurement instruments with evidence of validity and reliability (36,42). 

Overall, validity is the degree to which a measurement instrument measures the construct(s) it pur-

ports to measure, and reliability is the degree to which scores for patients who have not changed are 

the same for repeated measurements under several conditions (36,42-45).  

Within Danish occupational therapy, one dysphagia specific measurement instrument is available 



 

8 
 

and contains four different assessment forms of which one addresses the patient’s occupational per-

formance in eating and drinking: “Screening of oral ingestion” (41). However, the assessment form 

does not provide a specific rating scale. Furthermore this instrument has no documented evidence 

on validity or reliability. Therefore, it is neither compatible with an evidence-based practise nor 

appropriate for use in research (36,42-46). In recognition of this, we undertook a literature review in 

order to identify valid and reliable instruments suitable for measuring elderly dysphagic patients’ 

occupational performance in eating and drinking activities (25). A search in CINAHL, Pubmed, 

PsycINFO, and Web of Science using combinations of several search terms related to the area, re-

lated citations and references from retrieved papers resulted in identification of 14 measurement 

instruments. Of these, eight converged with the conceptualisation of occupational performance in 

eating and drinking activities within Danish occupational therapy (39,41), and formed a scale of 

items associated to the pre-oral, the oral and the pharyngeal phases. The oesophageal phase was not 

considered, since impairment in this area requires diagnostics by the medical profession (7,8,22). 

The evidence of validity and reliability of the measurement instruments was quality appraised using 

predefined criteria related to the sample size, the used statistics and the magnitudes of the validity 

and reliability estimates (36,43,44). Reliability was not documented for three, was poor for three 

and adequate for two. Validity was poor for four, adequate for three and excellent for one (25). To 

be used by occupational therapists, only “the McGill Ingestive Skills Assessment” (MISA) (24) 

exhibited adequate evidence of both validity and reliability (25,47-49).  

2.4. The McGill Ingestive Skills Assessment (MISA) 
The MISA is administered as observation during a natural meal, which is planned together with the 

patient taking individual food preferences or dietary restrictions into account. In the MISA, the con-

ceptualisation of occupational performance in eating and drinking activities is based on a construct 

of skills termed “ingestion” (35). These are described in 43 ingestive skill items relating to observa-

ble actions necessary to complete a meal efficiently and safely. The items are distributed into six 

subscales: positioning (4 items) addressing the patient’s ability to maintain a position that is safe for 

eating and drinking; self-feeding skills (7 items) addressing the patient’s self-feeding skills, behav-

iour, and judgment; liquid ingestion (7 items) addressing the patient’s oropharyngeal skills for liq-

uids; solid ingestion (12 items) addressing the patient’s oropharyngeal skills for solids; and texture 

management addressing the patient’s capability to willingly and safely management of solid food (8 

items) and liquid textures (5 items). Each item is scored on a 3-point ordinal scale (1= absent of 

ingestive skill, 2= insufficient ingestive skill performance, 3= adequate ingestive skill perfor-
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mance), which is summarized to give subscale scores and a total score. The scores are documented 

at a four-page score sheet. The interpretation of the observation and scoring is to be supported by 

specific item- and score descriptions in the instruction manual (24). 

2.5. Using measurement instruments in different cultures 
The MISA was developed in English by Canadian occupational therapists. Therefore, functional 

equivalence has to be considered when it is to be used in a Danish occupational therapy context 

(43,50). Like this, uniform administration and interpretation across different languages and cultures 

can be assured allowing comparison of outcome results across borders and in multinational research 

(43,50-52). Functional equivalence concerns the extent to which a measurement instrument does 

what it is supposed to do equally well in two or more cultures (43,50). Thus, it ought to be ensured 

that the MISA-DK is equivalent in terms of: a) conceptualisation of the construct, b) relevancy and 

appropriateness of the items, c) semantics, d) relevancy and appropriateness of measurement meth-

ods, and d) the psychometrical properties (43,50). Functional equivalence is to a great extent about 

construct validity (53). The view of construct validity prevailing today, subsumes all validity and 

reliability aspects under one unified validity concept, and is concerned with an integrated evaluative 

judgment of the degree to which empirical evidence and theoretical rationales support the adequacy 

and appropriateness of inferences and actions based on measurement scores (54-56). The unified 

validity concept includes five sources of evidence (54,56), and is briefly outlined below in conjunc-

tion with definitions and results of the psychometrical properties addressed for the MISA.  

 

Test content: address whether the content, items, subscales and formats of the measurement instru-

ment is an adequate and representative reflection of the construct to be measured, and it includes the 

traditional notion of content validity (54-56). The MISA was developed via an extensive literature 

review, focus-group methodology and pilot testing (47). 

Response processes: address whether the responses of the persons do fit the intended construct be-

ing measured (54-56). It includes the traditional examination of flour and ceiling effects (54) and 

whether the response pattern to the items fit the intended defined construct (54-56). For the MISA, 

the ordinal structure of the score categories for each item was evaluated using expert judgments as 

well as statistical analyses of the score distributions, which resulted in clarifications of some score 

descriptors before its publishing (24,47).  

Internal structure: address whether the relationships between the items match the intended construct 

being measured and whether measurements are generalizable and reliable, and it includes evaluat-
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ing dimensionality of scale items (54-56). For the MISA, the assignation of items into subscales 

was driven by theory and by examining inter-item and item-scale correlations (47). Internal struc-

ture also includes the traditional categories of reliability (54), such as: a) interrater: the degree to 

which scores for the same patient who have not changed are the same when measured by different 

raters on the same occasion; b) intrarater: the degree to which scores for the same patient who have 

not changed are the same when measured by the same rater on different occasions, and c) internal 

consistency: the degree of interrelatedness among the items (36,42-45). For the MISA, analyses 

using the Intraclass correlation coefficient (ICC) revealed good to excellent inter- and intra-rater 

reliabilities for the subscales and excellent for the total scale (48). The internal consistency was 

found adequate by means of Cronbach’s alpha (α) (24). 

Relations to other variables: address whether there are relationships between measurement scores 

and other variables to which they are expected to correlate with or predict (54-56). It includes the 

traditional categories of construct validity (54), such as: a) convergent validity; the degree to which 

the measurement scores are related to scores of other instruments measuring theoretical related con-

structs, and b) known-groups validity; the degree to which the measurement instrument demon-

strates different scores for groups known to vary on the construct being measured; and criterion 

validity, such as c) predictive validity; the degree to which the measurement scores predicts specific 

future events (36,42-45). The MISA total score correlated significantly to measurement scores of 

physical function and cognition (convergent validity) and it discriminated significantly among pa-

tients wearing dentures versus those who did not (known-groups validity) (48). In addition, decreas-

ing MISA total scores increased the risk of death (predictive validity) (49). 

Consequences of testing: address whether anticipated or unanticipated negative or positive effects 

occur and includes analysis of false positive and negative results (i.e. sensitivity and specificity) 

(54-56). This has not been addressed for the MISA.                                                                                                                                       

2.6. Methods for establishing functional equivalence 
Since a crucial part of functional equivalence is the translation, it is recognized that a comprehen-

sive approach involving many steps is needed (50,51,57,58). In this process, the content validity of 

the translation is evaluated in the target group as well (51), i.e. Danish occupational therapists in the 

case of MISA. If the content validity is not sufficient, it might be necessary to revise, add or remove 

items (59,60). Additionally, in relation to content validity, it is increasingly recognized that by link-

ing a measurement instrument to the ICF (33), further information and understanding of the meas-

urement are provided (61,62). 
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The statistical methods for testing the equivalence of the psychometrical properties can be based on 

two theories: Classical Test Theory (CTT) and Item Response Theory (IRT) (43,52-56,63,64). The 

MISA was developed and validated based on CTT expressing a linear association that the observed 

score contains a true score and an error score (43,56,63,64). In order to establish the equivalence of 

the psychometric properties of the MISA-DK, investigation of the convergent and known-groups 

validity, the internal consistency reliability using Cronbach’s alpha and inter- and intrarater reliabil-

ity using the ICC is relevant (50,51). However, it is worth noticing, that due to sample dependency 

of the statistical methods within CTT (43-45,63-66) it might be unrealistic to expect similar results 

(50). In addition, as the ICC measures relative reliability with an estimate between 0 and 1 (43-45, 

65), it might be appropriate to investigate the absolute reliability (45,65-69) of MISA-DK as well. 

Opposite to the ICC, absolute reliability estimates are population independent, are expressed in the 

actual units of a measurement, and provides information on the absolute measurement error con-

nected with an individual’s measurement score (45,65-69).  

 

Since the items in the MISA, and thus MISA-DK, are intended to be summarized into subscale- and 

total scores and the methods within CTT predominantly focus on test-level statistic, unidimension-

ality must be demonstrated (46,56,64,70-73). This has not been addressed for the MISA (47). 

Methods for examining the dimensionality of a measurement instrument are factor analysis derived 

from CTT (43,44,46,56,63) or IRT models (43,56,63,64). IRT models have some advantages over 

factor analytic methods, such as: sample independency; it is not necessary to assume normal distri-

bution of the data; and information from the response patterns is analysed as opposed to the more 

limited information from correlation matrices used in factor analysis (72,74-76). IRT is a group of 

models for expressing the association between observed (actual) item performance and the underly-

ing ability (unobserved) or latent trait (43,63,64,72). This association is described via S-shaped item 

characteristic curves, which are non-linear and monotonic (43,56,63,64,72). The IRT is based on 

two basic assumptions: 1) the latent trait variable is a continuous unidimensional construct that ex-

plains the covariance among the item responses; and 2) the item responses are conditionally inde-

pendent of one another given the latent trait variable (43,63). 

Depending on the specific IRT model, each item is characterized by one or more model parameters: 

1) an item difficulty or threshold parameter, which is the point on the latent trait variable where a 

patient has 50% chance of succeeding an item; 2) an item discrimination parameter, which indicates 

how well an item discriminates between patients below and above the threshold parameter, and 3) a 
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pseudo guessing parameter, which accounts for the performance of low-ability examinees on multi-

ple choice items (43,63,64). Of the different IRT models, only the Rasch model (77) comply with 

the requirements of fundamental measurement in terms of specific objectivity, which implies invar-

iance (64,71-74,77-79). That is, comparison between any two patients should be independent of 

which items of the measurement instrument are used, and vice versa (55,64,72-74,77-79). Another 

important property of the Rasch model is that the total score is a sufficient statistic (55,64,77,78). 

That is, all available information is in the patient’s or the item’s total score and no information on 

the response pattern is needed (64,77,78).  

 

The Rasch model was originally developed as a one-parameter logistic model for dichotomous re-

sponse options and it includes only the item difficulty parameter (i.e. all of the items have equal 

discriminating ability) (64,71,77-79). The theoretical background of the Rasch model (and IRT 

models) is a Guttman scale (43,56,73,79). A hypothetically deterministic Guttman scale consists of 

a unidimensional set of items, which are ranked in order from least to most difficult. For any total 

score, the pattern of responses can be inferred (43,56,79). The Rasch model is a probabilistic coun-

terpart of the Guttman scale and specifies that the probability of a patient succeeding an item is a 

logistic function of the difference between the patient’s ability level and the difficulty of the item 

(43,56,64,73,77-79). The logistic formulation gives linearization of the probabilities (log-odd units) 

(56,70,74,77,79). This allows that the estimated item and person parameters are placed on the same 

logit-scale, which is expressed in equal-interval units and is centred by a mean item location of ze-

ro. As such, the patient has a true ability score (location) on a continuous latent variable of less or 

more (43,56,64,73,77,79), e.g., ingestive skill abilities.  In the case of ordered categories, such as in 

the MISA-DK, there are generalizations of the Rasch model (56,64,79-81):  the rating scale model, 

which assumes a common rating scale structure acorns all items (80); and the partial credit model, 

which assumes that each item has its own rating scale structure (81). In these models, threshold pa-

rameters are included, which refers to the point between two adjacent score categories where either 

score is equally probable, and monotonicity is expected (56,64,80-83). 

 

Whether the generated item and person parameters are valid, i.e. show criterion-related construct 

validity (78,84), depends on how well the data fits the assumptions in the Rasch model in terms of 

unidimensionality, monotonicity, local item independence and invariance  (43,56,63,64,71-73,77- 

79).  Invariance implies that the hierarchical order of items should remain the same at different abil-
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ity levels and that the items do not present differential item functioning (DIF); i.e. patients who 

have equal ability levels may not have different probabilities of succeeding an item because of e.g. 

age or gender (63,64,73,77-79). Using the Rasch model to review the psychometric properties of 

MISA-DK will provide further information on the items and their category structure as well as 

whether a summation of the items into a total score and subscale scores can be justified (64,70-73, 

79). Such information might aid in the interpretation of the undertaken analysis within CTT, direct 

further analysis within CTT and provide the means to improve the validity of MISA-DK (64,73).  

 

3. Hypothesis and aims for the thesis 
 

The MISA operationalizes occupational performance in eating and drinking as observable ingestive 

skills and has documented acceptable psychometric properties. It is, therefore, obvious to formulate 

the hypothesis that the MISA can be used by occupational therapists in a Danish context, i.e. has 

functional equivalence and can serve as an instrument for measuring dysphagia from an occupa-

tional therapy perspective.  

3.1. Overall aim 
 
The overall aim was to produce a functional equivalent Danish version of the MISA, which possess 

adequate levels of validity and reliability. 

3.2. Specific study-related aims 
 

• To translate and cultural adapt the MISA into the Danish MISA-DK, and to evaluate the content 

validity the MISA-DK by expert-panel judgment, pilot-testing and content identification and 

quantification using the ICF as a frame of reference (Study I). 

• To establish equivalence of the psychometrical properties of MISA-DK with regard to the inter-

nal consistency reliability, the convergent validity and known-groups validity, and to extend the 

evaluation of the validity using Rasch analysis (Study II and supplementary analyses of data in 

study II presented in this summary). 

• To establish equivalence of the psychometrical properties of MISA-DK with regard to the rela-

tive inter- and intra-rater reliability, and to extend the evaluation of the reproducibility of the 

MISA-DK in terms of absolute reliability and item level reliability (Study III and supplementary 

analyses of data in study III presented in this summary). 
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4. Methods 
4.1. Study design 
The work was initiated with translation and cultural adaptation of the MISA into the MISA-DK 

(Study I) of which, the psychometric properties were evaluated (Study II-III). The studies were all 

empirical (Table I), and the data were collected primo-2009 to mid-2011 and were analysed quanti-

tatively.  

Table I. Overview of the thesis and the characteristics of the studies underpinning Paper I-III. 
 Design Psychometric properties Participants Data collection  
Study I Translation. 

Prospective ques-
tionnaire based 
survey 

Content validity. Danish occupational 
therapists (n=23) 

Self-administrated 
Questionnaire 

Study II  Prospective, con-
secutive, cross-
sectional  

Internal consistency reliability. 
Known-groups validity. Con-
vergent validity.  
Criterion-related construct va-
lidity2.  

Danish patients 
(n=110) 
 

In-person observation 
using MISA-DK and 
data on external vali-
dation variables 

Study III  Cross-sectional 
two-rater and test-
retest design  

Relative inter- and intra-rater 
reliability.  
Absolute inter- and intra-rater 
reliability. 

Danish occupational 
therapists (n= 38) 
Danish patients 
(n=102) 

Video-based observa-
tion using MISA-DK  
 

 

4.2. Study population 
The study population in this thesis included Danish occupational therapists (study I and III), and 

acutely hospitalised Danish patients (study II-III).  

Study I and III - Occupational therapists:                                                                                                                                             

For study I, twenty-one occupational therapists were recruited from main hospitals and rehabilita-

tion centres at the Zealand of Denmark; thirteen participated as content-experts and 16 participated 

as pilot-testers, of which 8 also participated as content-experts. All were experienced in dysphagia 

management (average range in years: content-experts, 2 -17 years; pilot-testers, 1-17 years) and 

about 50% had specialized post-education in dysphagia. Additionally, two occupational therapists 

were recruited from the Danish ICF network (85) and participated as ICF-experts in the content 

identification of the MISA-DK.  

For study III, a total of 38 occupational therapists participated as raters and were recruited from 

main hospitals and rehabilitation centres at the Zealand of Denmark. All were experienced in dys-
                                                 
 
2   In paper II, Criterion-related construct validity is referred to as internal construct validity 
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phagia management (average range in years, 0.5 -17 years) and about 45% had specialized post-

education in dysphagia. 

Study II and III - Patients:                                                                                                                                                             

Patients were recruited from two general medical wards at Herlev hospital in the Capital Region of 

Copenhagen. The patients were consecutively included within 48 hours of admission if they were 

over 65 years, were not terminally ill, would require more than 2 days of hospitalization and were 

able to give personal information and written informed consent. The patients were excluded if they 

did not fulfil five criteria for direct swallowing measurement (41), namely the ability to: remain 

alert for at least 15 minutes, sit in a chair or bed in at least a 60° upright position, swallow saliva, 

cough voluntarily and clear the throat twice.  

The inclusion was performed by the author (TH) from December 2009 to February 2011. Of 439 

eligible patients, 168 were unable to give personal information and written informed consent and 87 

declined. Of the remaining 184 patients, 74 (40%) were unable to fulfil on or more of the swallow-

ing criteria. This resulted in the inclusion of 110 patients, of which all agreed upon participation.  

The sample was represented by 50% males and females, respectively. The mean age was 81.9 (SD 

7.6) years. The patients had on average 2.15 admission diagnoses (SD 1.1) and on average 2.7 

chronic medical conditions (SD 1.6). The main diagnostic characteristics were distributed as fol-

lows: 63% had diseases of the circulatory system and 25% had sequelae after stroke, 57% had dis-

eases of the respiratory system (chronic obstructive lung disease and/or asthma), 44% had a diagno-

sis of pneumonia, 35% had diseases of the musculoskeletal system, 25% had diabetes mellitus, 16% 

had urinary tract infection and 10% had diseases of the nervous system such as Parkinson’s disease 

or epilepsy. 

All 110 patients were included for the analysis in study II. Of the 110 patients, 102 agreed to be 

video-recorded during a meal and were included for the analysis of the inter- and intra-rater reliabil-

ity in study III.  

4.3. Instrumentation and procedures 
In Study I, permission to translate the MISA was attained from Heather C. Lambert (the primary 

author of MISA) and the Canadian Association of Occupational Therapists from whom TH has 

bought the Copyright on the MISA-DK (86). The translation procedure used a collaborative ap-

proach in four phases (51,57), and Heather C. Lambert was continuously involved.  
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The MISA was translated into the MISA-DK by three translators (two certified translators and one 

bilingual occupational therapist), who made independent parallel translations. Secondly, a bilingual 

review committee of two occupational therapists, a dietician, and TH examined the semantic equiv-

alence of all translations and the MISA in terms of comprehensiveness, accuracy, cultural rele-

vance, linguistic quality and naturalness (50); decided on the most appropriate translations and pro-

duced a synthesis of these. One of the certified translators was occasionally requested to retranslate 

problematic items and sections. Thirdly, a bilingual occupational therapist who is a native speaker 

of English (USA) performed a thorough evaluation of the semantic equivalence between the con-

sensus version and the MISA. This resulted in a contemporary version of the MISA-DK drawn up 

by TH. In the fourth phase, the MISA-DK was content validated using content experts (59,60,87, 

88). The content experts were introduced to the MISA-DK via a two hour introduction meeting and 

responded independently to a Content validity questionnaire (CVQ) within three weeks. The CVQ 

used a scoring system proposed by Lynn (88), and included six content validity domains: adequacy 

of the item terms in reflecting the item content, clarity of the item descriptors, clarity of the score 

descriptors, relevancy of each item, clarity of all the paragraphs in the instruction manual and all the 

sections of the score sheet. For each content validity domain, a four-point Likert scale was used: 1 = 

not at all adequate/clear/relevant, 2 = needs major modifications to be adequate/clear/ relevant, 3 = 

needs minor modifications to be adequate/clear/relevant, 4 = very adequate/clear /relevant. Based 

on these judgements, subsequent discussions with the experts at a follow-up meeting and dialogue 

with Heather C. Lambert, a final version of the MISA-DK was produced by TH. Due to the Copy-

right agreement on the MISA (86), only revisions of existing items were considered. Hereafter, the 

pilot testers attended a one-day training course, pilot tested the MISA-DK at own facility, and re-

sponded to the CVQ.                                                                                                                     

For the content identification, the two ICF-experts were introduced to the final version of MISA-

DK and followed established linking rules: a) identification of all meaningful concepts within the 

overall purpose and the items and score descriptors of the MISA-DK and b) linking of each mean-

ingful concept to the most precise ICF category (61,62,89). 

 

In Study II, the MISA- DK was administered to the patients at breakfast or lunch time as in-person 

observation by TH. In addition, the patients’ performance during the meal was video-recorded for 

the reliability study. Hereafter and within 2 days, data for the convergent and known-groups valida-

tion were collected by a research assistant (an experienced occupational therapist). At the time of 
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the data collection, the research assistant was blinded to the results on the MISA-DK. 

Convergent validity was determined by 4 constructs to cover the complexity of ingestion (35,41):  

1) Cognition measured with the Mini-Mental Status Examination (MMSE) with a score range of 0 

to 30. Decreasing scores indicate reduced cognitive function (90,91).  

2) Physical function measured with the Barthel-100 index (BI) with a score range of 0-100. De-

creasing scores indicate reduced physical function (92).  

3) Orofacial function measured with the Nordic Orofacial Test-Screening (NOT-S) with a score 

range of 0 to 6 for the clinical examination. Higher score indicates orofacial dysfunction (93). 

4) Swallowing function measured with a passed or failed Water swallow test (WST) (94).  

 

Known-groups validity was examined in terms of frailty and pulmonary status. The patients were 

considered frail if they fulfilled three or more of five criteria (4):  

1) Weight loss: determined by the initial screening of the Nutrition Risk Screening (95) routinely 

performed and documented by the facilities’ nursing staff.  

2) Exhaustion: determined by a score <50 at the Danish version of the WHO-five Well-Being in-

dex (WHO-5). The score ranges from 0 to 100 (96).  

3) Weakness: determined by decreased grip strength measured with a handheld dynamometer (av-

erage of 3 measures using dominant hand) and established norms at age and gender (97).  

4) Slowness: determined by a time of >19 seconds on the “Timed Up & Go” test (98).  

5) Poor physical activity: determined by a BI score <50, indicating moderate to severe functional 

disability (92). 

The pulmonary status in terms of pneumonia was determined on basis of the diagnosis made by the 

medical physician of the patient and documented in the patients’ medical file.  

 

In Study III, the video-recordings from the mealtime observations in study II were used for the rater 

reliability study. In this way, independence between raters as well as the stability in the patients’ 

performance was ensured (36,42-45,66). The video-recordings were saved into a CD in mpeg for-

mat and lasted on average 24 minutes (range: 8 to 43 minutes). In order to minimize rater-errors, all 

raters underwent a training course before participation in the study (99-101). Details on the course 

are given in paper III. The raters were paired randomly across the clinical settings in a two-rater 

design for each video-case (interrater reliability) (36,42-45), and scored on average 5 video-cases 

(range 2 -11). The rater re-scored the same video-cases in a test-retest design within a time frame of 
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3 to 8 weeks (intrarater reliability) (36,42-44). Each rater received continuously the CD’s and 

MISA-DK score-sheets with information on basic patient demographics and diagnostics and of the 

mealtime menu.  

4.4. Analysis 
Statistical analyses were done by means of SAS 9.1 (Strategic Analysis System), SPSS 17.0 and 

19.0 (Statistical Package of Social Science) and RUMM2030 (Rasch Unidimensional Measurement 

Models) (102). Descriptive analysis of demographics and clinical measures were based on frequen-

cies, mean, range and SD (Study I-III). The level of statistical significance was 5% and was two-

sided for all comparisons among groups.        

Study I                                                                                                                                                           

The responses to the Content validity questionnaire in the fourth phase of the translation and in the 

pilot test were analysed using the Content validity index (CVI) (88,103) and the Average deviation 

(AD) index (104) (see Paper I for definitions). Adequate content validity of MISA-DK required a 

CVI of 1.0 (105) and an AD index < 0.65 for the expert panel and < 0.67 for the pilot testers (104). 

Comparisons of the judgments made by the pilot testers who also participated as content experts 

versus those who did not were analysed using the Mann–Whitney U-test (44,106).  For the content 

identification, the number of meaningful concepts, the linked ICF categories and their distribution 

within the ICF components were calculated. Content density was estimated as the ratio of the num-

ber of identified concepts and the number of items; a value > 1 may indicate complex items. Con-

tent diversity was estimated as the ratio of the number of linked ICF categories and the number of 

identified concepts; a value < 1 may indicate that several concepts and their items are dedicated to 

the same topic (89). 

Study II  

This summary contains an extension of the undertaken Rasch analysis in study II, which resulted in 

supplementary analyses within CTT on data from study II and III. In order to maintain a logical 

sequence throughout the summary, the analyses of the criterion-related construct validity by means 

of Rasch analyses are presented first. 

Criterion-related construct validity, Study II:  A Likelihood-ratio test (102) on data from all 43 

MISA-DK items revealed that the partial credit model (81) should be used. The initial Rasch analy-

sis in study II treated all 43 items as a total scale, which were analysed via a multistep process (64, 
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73,79,107). Overall model fit was considered with: a) summary fit residual statistics for items and 

persons, which should have a mean close to 0.0 and a SD of 1.0 (SD < 1.4 is usually accepted); and 

b) summary of the item chi-square (χ2) statistics, which should be non-significant (p > 0.05) reflect-

ing the invariance of the items across different ability groups (64,107). Reliability and power of fit 

was considered using the Person-Separation Index (PSI) (107). A PSI >0.7 is required (108). Uni-

dimensionality was analysed using t-tests to compare person ability estimates derived from the two 

most disparate subsets of scale items, which were created from principal component analysis of the 

residuals. Unidimensionality is supported if less than 5% of cases show a significant difference or if 

the value of 5% falls within the 95% CI (107,109,110).  

Sources of deviation from model expectation were examined to see if the MISA-DK could be im-

proved. Thresholds ordering were considered using the threshold map and category probability 

curves (64,107). Disordered thresholds were resolved by merging adjacent categories (79,82,83). 

Individual item and person fit was considered using fit residuals in the range of ±2.5 and/or χ2 and 

F-statistical probability values. Misfitting items were removed to try to improve overall model fit. If 

not, misfitting items were retained (64,107). Local independency was investigated using the residu-

al correlation matrix of the items (102). Local item dependency (LID) was evident by item residual 

correlations above 0.2 (111), and was dealt with by grouping local dependent items into a testlet (a 

higher-order item), which absorbs the impact of LID (111-113). DIF analysis was undertaken for 

the person factors gender (male, female) and age (defined by the median of 83 years). DIF was ana-

lysed via a 2-way analysis of variance (ANOVA) on the residuals for each item/testlet across the 

person factors and across the class intervals testing the main effect (uniform DIF) or an interaction 

effect (non-uniform DIF) (64,102,114). Uniform DIF reflects significant item difficulties between 

groups, and can be adjusted by splitting the DIF item into group specific items (64,107,114). Non-

uniform DIF is usually removed as it reflects significant difference in item discrimination between 

groups, i.e. misfit to the model across the continuum (64,107). 

The Bonferroni correction was used to adjust for multiple testing (overall and individual item fit 

and DIF), keeping the Type I error to 5% (44,64,106,107) 

When the data fitted the model, the scale to sample targeting was evaluated using the Person-item-

threshold distribution (64,73,107). A sample size of 100 patients who are reasonable well targeted 

will provide 95% confidence that the estimated item difficulty is within ±0.5 logits (115).  

 

Supplementary analysis: In study II, the Rasch analyses revealed that considerable LID was identi-
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fied for items within each subscale, which was accommodated through the testlet design (111-113). 

To verify whether the items within each testlet fitted the Rasch model, this summary presents an 

extended Rasch analysis of the individual subscales. Except for items presenting non-uniform DIF, 

which was initially removed from the scale, the fitting solutions included adjustments of LID and 

stepwise removal of misfitting items presenting the greatest magnitude of misfit. 

 

Convergent validity, Study II:  Spearman’s rho (rs) was used as neither of the variables were normal 

distributed (44,106). Adequate correlations (rs > 0.50) (44) were expected for: a) the MISA-DK 

total scale and all 4 convergent variables; b) the Positioning subscale and the BI; c) the Self-feeding 

skills subscale and the BI and the MMSE; and d) the Solid and Liquid ingestion as well as the Tex-

ture management subscales and the NOT-S and the WST, respectively. In addition, stepwise multi-

ple regression analysis was applied to assess the relative importance and contributions of the con-

vergent variables to variance in ingestive skills ability (63).                                                                                                                                           

Supplementary analysis: The extended Rasch analysis on the MISA-DK subscales revealed that 

supplementary analyses of the convergent validity on some single items were needed. Thus, rank-

biserial correlations for binary and ordinal measures (44) were applied in relation to the WST.   

Known-groups validity, Study II: The Mann Whitney U-Test was used for the MISA-DK subscale 

and total scores, and for ordinal scores (supplementary analyses) (44,106).  

Internal consistency reliability, Study II: Cronbach’s α was calculated for the MISA-DK items with-

in each subscale and for the total scale. Values of 0.70 to 0.90 are acceptable (43,44,63). In this 

summary, Cronbach’s α is presented together with the reliability estimates in the Rasch analyses. 

Study III 

Inter- and intra-rater reliability, Study III:  Relative reliability was estimated for the MISA-DK sub-

scales and total score using the ICC; model 1 (ICC 1.1) for interrater, and model 3 (ICC 3.1) for in-

trarater reliability (44,65). For the ICC 1.1, the consistency definition was applied because the vari-

ance due to systematic differences between raters is partitioned out in its calculation (65).  For the 

ICC 3.1, the absolute agreement definition, which includes the rater variance, was applied (65). ICC 

values >0 .75 indicate excellent reliability and ICC values between 0.60 and 0.74 indicate good re-

liability (116). A sample size of 102 patients was estimated to obtain ICC > 0.75 with a lower 95% 

CI > 0.60. A power of 80% and α of 0.05 were used (117).  
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Absolute reliability was estimated using the standard error of measurement (SEM) and the smallest 

detectable change (SDC) (43-45,65,67,68). The SEM was calculated from the ANOVA statistics 

when computing the ICC (65,67,69) and was considered small if it represents ≤10% of the absolute 

scale range (118). The SDC was calculated from the SEM (65,67,68). To examine whether the error 

of measurement was dependent on the magnitude of the mean score (heteroscedasiticity), Bland-

Altman plots for the rater-pairs and for the two time points were constructed (119-121), and Limits 

of agreement (LOA) were calculated (119).  

Supplementary analysis: The extended Rasch analysis on the MISA-DK subscales revealed that a 

supplementary analysis of the rater reliabilities on some single items was needed. As the ICC1.1 for 

five of the six subscales did not exceed 0.75, all items in the MISA-DK were analysed in terms of 

inter-and intrarater reliability. Percentage of observed agreement (PO) and quadratic weighted Kap-

pa (Kw) was calculated (66,116,122,123). PO ranges from 0 to 100; PO < 70 is considered poor 

reliability; 70-79 is fair; 80-89 is good and 90-100 is excellent (116,124). The calculation of  Kappa 

is based on the difference between the observed agreement compared to how much agreement 

would be expected to be present by chance alone (43,44,116,122,123). Kappa ranges from -1 to 1; 

Kappa <0.4 is considered poor reliability, 0.40-0.59 is fair, 0.61-0.74 is good, and more than 0.75 is 

excellent (116).   

                                                                                                                              

4.5. Ethical considerations 
The study was approved by the Danish Data Protection Authority (Reg. No: 2009-41-3719) and the 

local Scientific Ethical Committee in the Capital region (Reg. No: H-C-2009-061), and was regis-

tered in the Clinical Trial Database (Reg. No: NCT01006330). All participants gave written in-

formed consent regarding participation.                                                                                               

The CDs with the video-recordings were treated confidentially, and were stored in a locked cabinet 

when not in use. When in use, the patients were made anonymous on the corresponding MISA-DK 

score-sheets. The CDs and the MISA-DK score sheets were personally delivered to the rater by TH. 

In addition, all raters signed a sworn statement regarding maintaining confidentiality and that the 

videos would not be accessible to unauthorized persons. The methods applied in the study were 

considered not to give rise to any ethical problems in regard to the status of autonomy, integrity or 

physical well-being of the participants. The participation of the patients was scheduled allowing 

breaks in the assessment process. If any procedure was deemed to be dangerous to the patient or if 

the patient did not want to continue, it was terminated.   
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5. Results 
5.1. Translation and cultural adaptation of the MISA into MISA-DK. Study I 
 
The first three phases of the translation resulted in a MISA-DK with few cultural adaptations 

adressing some of the solid consistencies in the texture-management subscale. Phase four revealed: 

40 adequate item terms; 29 clear item descriptors; 37 clear score descriptors and 40 relevant items 

when using CVI of 1.0 and the AD < 0.65 as cut points for adequate content validity. The not con-

tent valid domains involved predominantly the clarity of the texture-management items and their 

scoring. All sections in the instruction manual and the score sheet, but one (the equations for calcu-

lation of a percentage score) was judged to be clear. Based on the analyses and discussions with the 

content-expert and Heather C. Lambert, some modifications were undertaken (See the translation 

report in Appendix A). The subsequent pilot test revealed that the MISA-DK, but one item in the 

positioning subscale (“Maintain 90-degree hip angle”) appeared content valid when using CVI of 

1.0 and AD < 0.67 as cut points; no comments were made and no further modifications were under-

taken. This resulted in a final version of the MISA-DK to be psychometrical tested (Appendix B). 

There were no significant differences in the judgments of the content validity domains between the 

pilot testers who also participated as content-experts versus those who did not (Range, p=0.06 to 

1.0; Interquartile range, p=0.29 to 1.0).  

Content identification and quantification: The overall purpose of the MISA-DK was linked to the 

ICF categories eating (d550) and drinking (d560) within the activity and participation component. 

In total, 214 meaningful concepts were identified (177 belonged to the texture management sub-

scales) and linked to 41 ICF categories. Their distribution is given in Figure 1. The addressed cate-

gories were related to: ingestion-, mental-, sensory-, 

voice and speech -, respiration -, neuromusculoskeletal 

and movement-related functions, learning and apply-

ing knowledge, mobility, interpersonal interactions 

and relationships, products and technology, and sup-

port and relationship. The density ratio was 5 and the 

diversity ratio was 0.2. 
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5.2. Psychometrical properties of the MISA-DK. Study II & III  
 

Criterion-related construct validity, Study II: The main results of the Rasch analyses are provided in 

Table II at the next page. Initially, the original MISA-DK did not fit to the Rasch model (Table II; 

Analysis 1). Removal of six items showing misfit by one or more of the three fit statistics did not 

produce model fit and they were retained. Model fit was achieved after resolving disordered thresh-

olds for 11 items by merging score 1 and 2, and by creating six testlets of LID items with correlated 

residuals clustering within each subscale (Table II; Analysis and 2). No DIF by gender or age was 

presented at item or testlet level. 

The extended Rasch analysis on the individual MISA-DK subscales and the different fitting solu-

tions are shown in Table II (Analysis 3 to 13). The Positioning subscale was initially consistent with 

Rasch model expectations (Table II; Analysis 3). For the Self-feeding skills subscale, item 9 mani-

fested non-uniform DIF by gender and was removed (Table II; Analysis 4 and 5). The Liquid inges-

tion subscale showed reasonable fit to the model, but improved further after LID was adjusted by 

two testlets. This however, decreased the reliability markedly (Table II; Analysis 6 and 7). The Sol-

id ingestion subscale showed reasonable fit to the model, but improved further after LID was ad-

justed by four testlets (Table II; Analysis 8 and 9). The Texture management-solids subscale 

showed misfit to the Rasch mode (Table II; Analysis10). Adjustment of LID by one testlet wors-

ened the overall item fit statistics (Table II; Analysis 11). Stepwise removal of misfitting items, 

starting with the testlet of items 31/33 having the poorest fit, improved model fit, but with too low 

power and a high number of extreme scores (Table II; Analysis 12). The Texture management liq-

uid subscale did fit the Rasch model, but the power of fit was too low and the number of extreme 

scores was high (Table II; Analysis 13). For the six subscales, the mean location of persons ranged 

from 0.693 to 1.541, and the majority of the extreme scores were at the ceiling.  

The consequences of Analysis 3 to 13 are that item 9 and the texture management items are regard-

ed as single items (item location and fit residuals are given in Appendix C). In order to investigate, 

whether a total score could validly be obtained by the remaining 29 items, they were re-analysed as 

a total scale. This revealed reasonable model fit, but indication of multidimensionality. Item 16 pre-

sented marginally non-significant misfit. It was retained as removal worsened the overall model fit. 

Adjusting LID among clusters of items within each subscale improved overall model fit and the 

unidimensionality t-test (Table II; Analysis 14 and 15). Thus, supplementary analyses within CTT 

was needed on the Rasch revised MISA-DK total scale, the Self-feeding skills subscale, item 9 and 

the single items within the texture management scales.  
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Table II Rasch model fit statistics of the 43 MISA-DK items as one scale and as distributed into the original six subscales   
 
Analysis 
 

 
Item fit 
residual 

 
Person fit 
residual 

 
Chi-square 
interaction 

 
PSI 

 
α 

 
T-tests  

in %  
(95%CI) 

 
n  

 Mean (SD) Mean (SD)  Value (df)     P        
MISA-DK scale (43 items)         
1 Misfit of 6 items; DT of items 

7,12,13,32,34,35,37,38,39,42, 
43; LID of items within sub-
scales; no DIF.  

-0. 02 (1.81)  0.10 (1.18) 312.5 (86) <0.001 0.93 0.95 21.8 
(17.7;25.9) 

110 

2 Testlets of 6 subscales after 
rescoring of 11 Items → No 
item misfit; no DIF; no LID. 

-0.29 (1.35)§ -0.35 (0.94)   12.3 (12)   0.424 0.85 0.88   4.6 110 

Positioning (4 items)‡         
3 No item misfit; no DIF; no LID; 

no DT. 
-0.41 (0.63) -0.37 (0.72)    9.8 ( 8)   0.281 0.71 0.79  N/A* 92 

Self-feeding skills (7 items)‡        
4 LID of items 5/6; non-uniform 

DIF (gender) of item 9; DT of 
item 7¤. 

-0.40 (1.59) -0.31 (0.91)  33.8 (14)   0.002 0.71 0.85    2.0 98 

5 Remove item 9-Non-uniform 
DIF → No item misfit, no LID; 
DT of item 7¤. 

-0.31 (1.41) -0.39 (0.99)  20.7 (12)   0.054 0.72 0.86 3.2 93 

 Liquid ingestion (7 items)‡        
6 Non-significant misfit of item 

16 (FR=2.9); LID of items 
12/14/15 and 17/18; DT of item 
12¤. 

-0.33 (1.49) -0.36 (0.75)  16.1 (14)   0.310 0.73 0.83    3.3 91 

7 Two testlets of items with LID 
→ No DIF or item misfit. 

 0.26 (1.22) -0.23 (0.66)    7.1 (10)   0.521 0.48 0.70    2.2 91 

 Solid ingestion (12 items)‡         
8 No item misfit; LID of items 

21/23, 24/25, 26/27, 29/30; 
uniform DIF (gender) of item 
29; no DT.  

-0.11(1.22) -0.15 (1.04)  39.5 (24)   0.024 0.86 0.90    4.9 
(0.7;9.2) 

100 

9 
 

Four testlets of items with LID 
→ No DIF or item misfit. 

 0.69 (1.14)   0.04 (0.89)  27.1 (16)   0.041 0.82 0.84    5.0 
(0.7;9.3) 

100 

Texture management-solids (8 items)‡        
10 Misfit of items 31,33,37,38; 

LID of item 31/33; DT of items 
37,38¤; no DIF. 

 0.09 (1.98) -0.01 (1.36) 121.5 (16) <0.001 0.72 0.80     4.1 98 

11 One testlet of items with LID 
→ Misfit of testlet 31/33 and 
items 32, 35,36,37,38. 

 0.06 (2.10) -0.06 (1.26)   85.3 (14) <0.001 0.65 0.75     1.0 98 

12 Stepwise removal of misfitting 
items → No DIF; no misfit of 
remaining items 32.35,36. 

 0.27 (1.53) -0.33 (1.65)    2.6 (6)   0.862 0.28 0.70  N/A* 60 

Texture management-liquids (5 items)‡        
13 
 

Misfit of item 41; LID of items 
39/40, 42/43; no DIF; DT of 
item 43¤. 

 0.91 (0.56) -0.21 (1.75)  18.8 (10)   0.043 0.28 0.77 N/A* 59 

Rasch revised MISA-DK total scale (29 items)‡        
14 LID of items within subscales; 

no DIF; Non-significant misfit 
of item 16 (FR=3.2); DT of 
items 7,12,13¤. 

-0.12 (1.21) -0.17 (1.10)   90.5 (58)   0.004 0.92 0.95 20.6 
(16.4;24.7) 

107 

15 Testlets of 4 subscales→ No 
item misfit; no DIF; no LID. 

-0.54 (1.88)§ -0.46 (1.01)    13.0 (8)   0.112 0.82 0.83 1.87 107 

Ideal fit     0.0 (1.4)      0.0 (1.4)  >0.05# >0.7 >0.7 <5.0  
Abbreviations: PSI, Person separation index;  α, Cronbach’s alpha;  n, numbers of patients without extreme scores included in the 
analysis; DT, Disordered thresholds; LID, Local item dependency; DIF, Differential item function; FR, Fit residual . 
Notes: ‡Extended analysis for this summary; ¤Not rescored as it worsened model fit; #Bonferroni adjusted; *N/A: Not applicable 
because of too few items in one of the subsets; § The item residual SD may be inflated when testlets are of different length (128). 
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Convergent validity, Study II: The correlations of the MISA-DK and the convergent variables be-

fore and after the extended Rasch analysis are displayed in Table III.   

Table III. Correlations of the original and Rasch revised MISA-DK and the convergent variables 
 
MISA-DK scales (Number of items) 

 
MMSE 

  
BI 

  
WST 

  
NOT-S 

Positioning  subscale (4)# 0.43**  0.70**  0.10  -0.34** 
Self-feeding Skills subscale (7) # 
 (Rasch revised Self-feeding skills subscale (6))‡ 

0.54** 
 0.52** 

 0.66** 
 0.66** 

 0.15 
 0.22* 

 -0.45** 
 -0.50** 

Liquid ingestion subscale(7) # 0.42**  0.40**    0.39**  -0.39** 
Solid ingestion subscale (12) # 0.51**  0.61**    0.31**  -0.52** 
Texture management-solids subscale (8) # 0.50**  0.41**  0.24*  -0.39** 
Texture management-liquids subscale (5) # 0.41**  0.32**  0.21*  -0.25* 
MISA-DK total scale (43) #  0.59**  0.66**    0.31**  -0.53** 
 (Rasch revised MISA-DK total scale (29))‡ 0.54**  0.68**   0.31**  -0.52**         
Single items in the Rasch revised MISA-DK‡       
Able to focus on meal 0.35**  0.32**           -0.08        -0.03 
Capable of eating heterogeneous textures 0.57**  0.50**     0.22**  -0.49** 
Capable of eating fibrous solids 0.45**  0.41**  0.12  -0,39** 
Capable of eating hard solids 0.50**  0.44**      0.28**  -0.44** 
Capable of eating minced/granular solids 0.26**  0.35**           0.11         -0.24* 
Capable of eating sticky solids 0.46**  0.30**           0.18  -0.26** 
Capable of eating soft  0.46**  0.34**      0.24**  -0.34** 
Capable of eating puree          0.17        0.18  0.08         -0.08 
Capable of eating pudding          0.09        0.15  0.10         -0.06 
Capable of drinking water 0.52**  0.40**      0.34**         -0.32 
Capable of drinking thin juices  0.47**  0.44**      0.26**  -0.37** 
Capable of drinking nectar consistency  0.43**  0.38**    0.21*  -0.37** 
Capable of drinking honey consistency          0.12        0.11  0.07         -0.04 
Capable of drinking pudding          0.23*        0.11  0.15         -0.08 
Shades= hypothesized adequate correlations, bold =adequate correlations by Spearman’s rho or rank-biserial correlations > 0.50.  
** p<0.01; *p<0.05. 
 #Results are obtained before the Rasch analyses and are published in paper II. 
‡Results based on supplementary analyses after the extended Rasch analyses presented in this summary.  

The multivariate analysis of the original MISA-DK revealed that of the six subscales, the total ex-

plained variance was least for liquid ingestion (37%), texture management solids (35%) and texture 

management liquids (21%).                                                                                                                               

Known-groups validity, Study II: When measured with the original MISA-DK, frail patients (n=64) 

obtained significantly lower scores in all six subscales and the total score than robust patients 

(n=40) (p<0.001). A statistically significant difference persisted for the Rasch revised MISA-DK 

total scale (Z=-5.7, p<0.001) and the Self-feeding skills subscale (Z=-5.31, p<0.001), as well as for 

the single item 9 (Z=-2.60, p=0.009). For the single texture management items, a difference was 

found for nine items (Range, Z=-4.28 to Z =-2.23; p= <0.001 to p= 0.026). No difference was found 

for item 37, 38, 42, 43 (Range, Z=-1.06 to Z=-1.69; p=0.092 to p=0.289).  

When measured with the original MISA-DK, patients with pneumonia (n=48) obtained significantly 

lower scores in liquid ingestion (p=0.029), solid ingestion (p=0.047), texture management solids 
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(p=0.007) and the total scale (p=0.034) than patients without a diagnosis of pneumonia (n=62). For 

the Rasch revised MISA-DK in terms of the single texture management items, a statistically signifi-

cant difference was found for eight items (Range, Z=-2.04 to Z =-2.63; p=0.008 to p=0.041). No 

difference was found for item 36,37,38,42,43 (Range, Z = -0.13 to Z =-0.762; p=0.138 to p=0.894) 

and the Rasch revised MISA-DK total scale (Z=-1.95, p=0.051). No difference persisted for the 

Rasch revised Self-feeding skills subscale (Z=-1.67, p=0.096). 

Inter- and intrarater reliability, Study III: The MISA-DK demonstrated good to excellent relative 

interrater reliability and excellent intrarater reliability before and after the extended Rasch analysis 

(Table IV).  

 
 Table IV Inter- and intrarater reliability of the original and Rasch revised MISA-DK  
 Interrater reliability Intrarater reliability 
 Relative 

reliability 
Absolute 
reliability 

Relative 
reliability 

Absolute 
reliability 

MISA-DK scales (scale range) ICC1.1   95% CI SEM% SDC ICC3.1 95% CI SEM% SDC 
Positioning subscale (4-12)# 0.61  0.47-0.72 15% 3.3 0.87 0.83-0.90 9% 1.9 
Self-feeding skills subscale (7-21)# 
(Rasch revised Self-feeding skills subscale(6-18)) ‡ 

0.71 
0.76 

 0.60-0.80 
 0.67-0.83 

11% 
11% 

4.4 
3.6 

0.86 
0.88 

0.82-0.89 
0.84-0.91 

8% 
8% 

3.0 
2.6 

Liquid ingestion subscale (7-21)# 0.73  0.63-0.81 9% 3.6 0.89 0.85-0.91 6% 2.5 
Solid ingestion subscale (12-36)# 0.73  0.62-0.81 10% 6.7 0.88 0.84-0.91 7% 4.4 
Texture management-solids subscale (8-24)# 0.74  0.63-0.81 14% 6.1 0.84 0.80-0.88 10% 4.4 
Texture management-liquids subscale (5-15)# 0.76  0.66-0.83 14% 3.9 0.88 0.85-0.91 10% 2.8 
MISA-DK total scale (43-129)# 0.84  0.77-0.89 7% 15.8 0.93 0.90-0.94 4% 10.3 
 (Rasch revised MISA-DK total scale (29-87)) ‡ 0.80  0.71-0.86 8% 12.2 0.92 0.90-0.94 5% 7.5 
SEM%; standard error of measurement as a percentage of the absolute scale range; SDC; smallest detectable change 
All ICC were significant p < 0.001 
#Results are obtained before the Rasch analysis and are published in paper III. 
‡ Results based on supplementary analyses after the extended Rasch analyses presented in this summary. 
 
 

For the absolute reliability, the SEM% and SDC were larger between than within raters (Table IV), 

and hence the LOA’s were broader between raters (Paper III, Table II and III). The Bland-Altman 

plots did not indicate heteroscedasiticity (Paper III, Figure 1).  
 
The results of the supplementary reliability analysis at item level are provided in Table V at the next 

page. Adequate PO values above 70 were present for 20 items between raters and 43 items within 

raters. Good to excellent PO values above 80 were present for seven items between raters and 30 

items within raters. Adequate point estimates of Kw above 0.4 were present for 36 items between 

raters and 43 items within raters. Good to excellent point estimates of Kw above 0.60 were present 

for 15 items between raters and 41 items within raters.  
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Table V. Supplementary analysis of inter- and intrarater reliability of each MISA-DK item by Percentage of 
observed agreement (PO) and weighted Kappa (Kw). 
 Interrater Intrarater  
Positioning PO   Kw (95%CI) PO  Kw (95%CI) 
1. Maintain symmetry of posture 70 0.50 (0.31;0.62) 84 0.77 (0.67;0.86) 
2. Maintain adequate head positioning for feeding 76 0.61 (0.42;0.76) 87 0.75 (0.63;0.86) 
3. Maintain 90-degree hip angle 77   0.14 (-0.04;0.33) 92 0.77 (0.63;0.83) 
4. Able to sit upright without leaning on arm 56 0.45 (0.29;0.62) 75 0.75 (0.63;0.83)  
Self-feeding skills     
5. Able to grasp utensil functionally and bring it to the mouth 77 0.74 (0.63;0.85) 82 0.76 (0.67;0.85) 
6. Able to grasp cup/glass functionally and bring it to the mouth 90 0.79 (0.62;0.95) 95 0.91 (0.84;0.98) 
7. Selects appropriate utensil for food item 93 0.81 (0.64;0.98) 92 0.80 (0.68;0.92) 
8. Takes appropriately-sized mouthfuls 50 0.32 (0.13;0.51) 75 0.69 (0.60;0.78) 
9. Able to focus on meal 56 0.41 (0.26;0.56) 74 0.65 (0.54;0.75) 
10. Demonstrates good judgment 50 0.34 (0.19;0.50) 74 0.68 (0.60;0.76) 
11.Tolerates physical effort of meal 60 0.59 (0.48;0.70) 83 0.79 (0.71;0.87)  
Liquid ingestion     
12. Seals lips on cup/glass 87 0.46 (0.13;0.79) 95 0.79 (0.64;0.94) 
13. Able to draw liquid from a standard straw 88 0.82 (0.70;0.95) 93 0.92 (0.87;0.96) 
14. Prevents leakage of liquid from cup/glass while drinking 85 0.54 (0.25;0.83) 89 0.66 (0.49;0.84) 
15. Prevents leakage of liquid from mouth before swallowing 86 0.34 (0.15;0.52) 89 0.59 (0.43;0.76) 
16. Able to take a sequence of sips 51 0.42 (0.26;0.58) 81 0.80 (0.73;0.88) 
17. Demonstrates same voice quality after drinking 59 0.51 (0.37;0.66) 78 0.72 (0.63;0.82) 
18. Clear airway if necessary after liquids  62 0.49 (0.32;0.66) 80 0.73 (0.64;0.83)  
Solid ingestion     
19. Close upper lip on utensil 73 0.45 (0.23;0.66) 82 0.67 (0.56;0.79) 
20. Prevents the loss of food from the mouth before swallowing 68 0.43 (0.28;0.58) 82 0.64 (0.52;0.75) 
21. Use functional chewing pattern 66 0.37 (0.15;0.59) 90 0.82 (0.73;0.91) 
22. Chewing appropriate to food item 68 0.43 (0.23;0.63) 81 0.72 (0.64;0.81) 
23. Position bolus when chewing 69 0.46 (0.25;0.67) 87 0.82 (0.74;0.89) 
24. Quantity of food remaining in mouth after swallow 70 0.53 (0.35;0.70) 81 0.70 (0.60;0.81) 
25. Location of food remaining in the mouth after swallow 70 0.54 (0.38;0.71) 84 0.73 (0.62;0.84) 
26. Swallow without extra effort 62 0.43 (0.26;0.60) 70 0.60 (0.49;0.71) 
27. Swallows only once or twice per mouthful 59 0.20(-0.01;0.40) 77 0.62 (0.52;0.73) 
28. Maintain respiratory pattern throughout meal 64 0.60 (0.46;0.74) 79 0.82 (0.76;0.87) 
29 .Demonstrates same voice quality after eating 64 0.55 (0.39;0.70) 79 0.70 (0.60;0.80) 
30. Clear airway if necessary after solids 65 0.50 (0.33;0.67) 78 0.73 (0.63;0.82)  
Texture management-solids     
31. Capable of eating heterogeneous textures 76 0.75 (0.64;0.86) 76 0.77 (0.68;0.86) 
32. Capable of eating fibrous solids 68 0.64 (0.50;0.78) 82 0.80 (0.72;0.88) 
33. Capable of eating hard solids 65 0.61 (0.47;0.76) 83 0.73 (0.63;0.83) 
34. Capable of eating minced/granular solids 63 0.51 (0.34;0.67) 80 0.63 (0.52;0.74) 
35. Capable of eating sticky solids  71 0.63 (0.48;0.78) 77 0.74 (0.65;0.83) 
36. Capable of eating soft solids 66 0.35 (0.12;0.57) 81 0.52 (0.37;0.66) 
37. Capable of eating puree  66 0.48 (0.31;0.64) 77 0.71 (0.62;0.80) 
38. Capable of eating pudding  64 0.42 (0.25;0.59) 81 0.78 (0.70;0.87)  
Texture management-liquids     
39. Capable of drinking water 74 0.73 (0.61;0.86) 85 0.85 (0.79;0.92) 
40. Capable of drinking thin juices 76 0.73 (0.61;0.86) 87 0.83 (0.76;0.91) 
41. Capable of drinking nectar consistency  75 0.63 (0.48;0.80) 86 0.81 (0.72;0.90) 
42. Capable of drinking honey consistency  81 0.79 (0.68;0.91) 87 0.88 (0.83;0.94) 
43. Capable of drinking pudding consistency  79 0.73 (0.60;0.87) 89 0.84 (0.77;0.91) 
Kw; weighted Kappa using quadratic weights (71,121,127) 
Reference values for PO: <70=poor; 70-79=Fair; 80-89=good; 90-100=Excellent (124) 
Reference values for Kw: <0.40=poor; 0.40-0.59=fair; 0.60-0.74=good; 0.75-1.0=excellent (116).  
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6. Discussion 
6.1. Main findings of the three studies 
The studies in this thesis aimed to generate a functional equivalent Danish version of MISA, which 

possesses adequate levels of validity and reliability. In study I, a content valid MISA-DK was pro-

duced through a collaborative translation approach, expert-panel judgment and pilot-testing. Addi-

tional information on the content was provided using the ICF as a frame of reference, and it was 

found that the content density was high and the content diversity was low. In study II, Rasch analy-

sis revealed that the MISA-DK initially did not measure a unidimensional construct. When adjust-

ing disordered thresholds and LID throughout the scale, fit to Rasch model was achieved. During 

the extended Rasch analysis, it was possible to achieve model fit for four of six subscales. The two 

Texture management subscales did not succeed adequate model fit, and their items were considered 

as single items. A Rasch revised MISA-DK total scale achieved model fit after adjusting LID 

throughout the scale. When using analyses within CTT before and after the Rasch analyses, the re-

sults provided support for the internal consistency reliability. The convergent validity was support-

ed for the Positioning- and Self-feeding skills subscales and partially supported for the Solid inges-

tion subscale and the MISA-DK total scale. It was not possible to establish convergent validity in 

terms of orofacial and swallowing functions of the Liquid ingestion subscale and the texture man-

agement items. The known-groups validity was supported for the MISA-DK total scale, subscales 

and some of the texture management items. In study III, the MISA-DK total scale and subscales 

exhibited good to excellent interrater reliability and excellent intrarater reliability. The amount of 

measurement error was small for the MISA-DK total scale, but relatively large for the subscales 

between raters. The supplementary item level reliability analysis of MISA-DK revealed that some 

items demonstrated poor interrater reliability. A contribution of these studies is accumulated validi-

ty evidence on the MISA-DK. Brown (54), Smith (55) and Wilson (56) outlines the used validation 

activities within CTT and the Rasch model for the unified concept of construct validity; and the 

study results are discussed within this frame. 

Test content  
Prior to the study, a literature review was undertaken (25), and MISA was found to include relevant 

and representative items for measuring occupational performance in eating and drinking as defined 

within Danish occupational therapy. In study I, the production of a functional equivalent translation 

of MISA was initiated using a collaborative translation approach in many steps (57). Such alterna-

tive approaches have shown to be as good as the back-translation approach for patient reported out-



 

29 
 

come measures (PROMs) (125,126). Linking the MISA-DK to the ICF revealed that the content 

reflects relevant aspects of the construct “ingestion”. However, potential problems might be inher-

ent in the 13 texture management items, as the expert panel suggested that several assessment pur-

poses were present at the same time in terms of swallowing safety and patient willingness (Appen-

dix A), and a high number of meaningful concepts were identified. Thus, the content of these items 

may be ambiguous (89), and might have influenced on the high content density estimate of 5 across 

all items in the MISA-DK. 

In study II, evidence of whether the content of the MISA-DK total scale is an adequate and repre-

sentative reflection of the measured construct (54-56) could be achieved after adjustment of LID 

during the initial and extended Rasch analyses. The PSI was kept above 0.80 implying that three 

ability levels were identified, which is sufficient for interpreting the construct defined by the testlets 

(55,108). The extended Rasch analyses of the individual subscales revealed that a sufficient number 

of ability levels were identified for the Positioning-, Self-feeding skills- and Solid ingestion sub-

scales, but not for the Liquid ingestion subscale when adjusting LID. This resulted in a PSI= 0.48, 

which is not sufficient (108). The LID items represent swallowing efficiency in terms of the ability 

to control the lips while drinking (i.e., item, 12,14,15) and swallowing safety in terms of the ability 

to protect the airway from aspiration (i.e., item 17,18). However, items representing swallowing 

efficiency in terms of bolus propulsion (5,28,30) are not represented in the Liquid ingestion sub-

scale; which is the case for the Solid ingestion subscale. If the expert panel in study I. had judged 

the content representativeness of the items (59) in addition to the content relevancy (50), it cannot 

be excluded that this would have turned up, and the content validity would have been covered more 

adequately (54,56,59,60). Nevertheless, the extended Rasch analysis indicates that the Liquid inges-

tion subscale might benefit of adding items covering additional aspects of swallowing efficiency.  

The initial and extended Rasch analyses revealed that item 16 (able to take a sequence of sips) 

demonstrated multidimensionality. The item assesses the coordination of drinking and breathing 

(24). Since the physiology of multiple swallows is different than during a single swallow, it is an 

important item (22). In the item and score description, it is stated that the patient should not be 

asked to take a sequence of sips; since if he avoids this, it could reflect a functional loss (24). Such a 

description appears unclear and allows guessing. Therefore, it is suggested, that if the patient does 

not present extremely poor swallow-respiratory coordination during single swallows of liquids, then 

he is asked to drink continuously (22) during the meal.  

Although the extended Rasch analysis revealed model fit of the two Texture management subscales, 
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the PSI and thus the power in detecting the items not fitting the model became too low (102,107). 

Hence, it is difficult to state whether or not the items within these two scales shares a common un-

derlying dimension (55,64,73,107). In fact, it could be debated, whether these items act as an addi-

tional facet beyond the item difficulty parameter (79). That is, the textures to be ingested represents 

different task challenges during a meal (5,22). Although, the purpose of the scales is to assess the 

texture management of the patients, this ability in terms of swallowing efficiency and safety are 

covered by the items in the Liquid- and Solid ingestion subscales. Therefore, it can be suggested 

that the purpose of the texture management items are revised. Hereafter, validation using more 

complex Rasch models such as the many-facet Rasch model (79) is needed.  

Finally, the mean person locations were in general higher than the average levels measured by the 

MISA-DK total scale and the subscales, and gabs in the item locations within each subscale exist 

(Appendix C). This might indicate a need for development of more items (54-56,64,107).  

Response processes 
In study II, evidence of the response processes of the MISA-DK total scale was supported by ade-

quate person fit statistics and no extreme scores (54-56) in the initial Rasch analysis and when cre-

ating testlets adjusting LID. However, the extended Rasch analyses of the subscales revealed prob-

lems with extreme scores, which for the most parts scored at the ceiling for all patients. A sample 

with more patients at lower levels of ingestive skills ability across the subscales may reduce the 

observed ceiling effect. Nevertheless, this effect does raise concerns about the targeting of the 

scales for elderly medical patients (54-56,64,107).   

The initial and extended Rasch analyses of the MISA-DK revealed that disordered thresholds were 

evident for some items within the Self-feeding skills-, Liquid ingestion- and Texture management 

subscales. This reflects that the item response categories do not operate as intended (82,83) and 

might benefit from revisions in order to reflect successively more of the underlying trait they are 

measuring. For the texture management items, ambiguous score descriptors were emphasized in the 

above discussion on the test content. When assessing swallowing amongst dysphagic patients, em-

phasis must be on swallow efficiency (bolus propulsion) and safety (airway protection) (5,28,30), 

and not on willingness. It can be suggested that these items simply are rated according to whether or 

not the patient’s swallow is efficient and safe, respectively; or as discussed in relation to the test 

content, their purpose in the MISA-DK are reconsidered.  

Internal structure  
The dimensionality aspect of the internal structure (54-56) was initially addressed in study I, where 



 

31 
 

the MISA-DK was linked to categories across four ICF components, which could indicate multidi-

mensionality (71,72). This was confirmed in study II. It was found that the MISA-DK, at first, did 

not fit a unidimensional Rasch model. Fit to the model and evidence of unidimensionality was pro-

vided by the creation of six testlets in order to absorb LID among items within each subscale. No 

item deletion, but rescoring of the response categories of 11 items was necessary; which however 

alters the raw score (74). Increased attention is given the testlet design to adjust the impact of LID 

in subscales of health outcome measurement instruments before making decisions about item dele-

tion (111,127-130). It is argued, that by using a testlet design, the clinical utility of a scale for reha-

bilitation management is retained in conjunction with the fulfilment of modern psychometric stand-

ards (111, 128). However, this may be less problematic for new scales, where psychometric evi-

dence is still accumulating (56); which can be argued is the case for MISA-DK (and MISA). From 

the extended Rasch analyses and as discussed above, it can be concluded that the individual sub-

scales are far from ideal, at least in our sample of elderly medical patients, and revisions are needed.  
 
In general, LID was a consistent feature of the MISA-DK during the initial and extended Rasch 

analyses. LID can be caused by response dependency or multidimensionality, which might be diffi-

cult to distinguish (112). However, when a scale is constructed by a composition of subscales, some 

multidimensionality might be unavoidable (131). It is argued that different content areas within a 

measurement instrument may impose LID on items measuring the same content area (132). As the 

MISA-DK subscales reflect different content areas related to ingestion, it is highly likely that con-

tent clustering may have caused the observed LID. This might be supported by the content diversity 

estimate of 0.2 found in study I, which indicates a relatively narrow content bandwidth of the 43 

MISA-DK items (89), and the Cronbach’s α > 0.90 found in the initial and extended Rasch anal-

yses, which indicates content redundancy (43,44,63). The applied testlet design might be regarded 

as being equivalent to bi-factor models, in which each item loads on two dimensions; on a main 

dimension and on the dimension of the unique subscale (131). In the development of the Canadian 

MISA, the assignation of the items into the subscales was not confirmed (47). Therefore, in order to 

fully understand the dimensionality of the MISA-DK and the effects of the testlets, further investi-

gation of its dimensionality using factor analytic methods (43,44,63,110) in conjunction with multi-

dimensional Rasch models and Rasch testlets models (131) is needed. 
 
The Generalizability aspect of the internal structure in terms of invariance across gender and age 

groups was addressed in study II, and no DIF was identified during the initial Rasch analysis. How-

ever, the extended Rasch analyses revealed that item 9 (able to focus on meal) from the Self-feeding 
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skills subscale presented non-uniform DIF. During the initial Rasch analysis, item 9 presented a 

significant fit residual > 2.5, which reflects multidimensionality. Removal of item 9 during the ex-

tended Rasch analysis, improved model fit of the subscale, and the PSI and Cronbach’s α increased. 

This might indicate that item 9 is “poor” (43,44,63). Since directed attention is a significant aspect 

of the ingestion construct (14,35,38,41), item 9 might benefit from revisions. Uniform DIF by gen-

der was present for item 29 in the Solid ingestion subscale. However, this was cancelled out when 

the item was combined with item 30 to which LID was present. Split of item 29 by gender wors-

ened the overall model fit, which indicates that it might not have been true DIF (114).  
 
The reproducibility aspect of the internal structure of the MISA-DK was addressed in study III and 

during the supplementary analyses using CTT. The relative inter- and intra-rater reliabilities of the 

MISA-DK subscales and total scale were found good to excellent. However, slightly smaller magni-

tudes of the ICC1.1 estimates were evident for three of the MISA-DK subscales than in Lambert et 

al. (48), which might be due to the sample dependency of ICC (43-45,63,65). Nevertheless, the ab-

solute reliability estimates, which are population independent (45,65), were larger when MISA-DK 

was repeated by different raters than by the same rater. However, since the extended Rasch analyses 

revealed that a summation of the texture management items could not be justified, the reliability 

analyses based on their subscale scores in study III might be questionable (70-72). Yet, the supple-

mentary item level analyses revealed relatively weaker inter- than intrarater reliability, and thus 

greater variation between raters than within raters. As observation based ratings are a highly com-

plicated task, it is recognized that differences between raters’ interpretation and severity will always 

exist (42,71,79,99,101,133). Adjusting rater severity can be realized using a many-facet Rasch 

model (71,79,133). A possible reason influencing our results could be contextual factors (101,133), 

such as different quality of the raters’ computer monitors making the features of the ingestive skill 

items difficult to observe compared to in-person observations. In addition, unclear operational defi-

nitions of the items might provide different interpretations amongst the raters (133). This might be 

resolved by very comprehensive training or by modifications of the scoring instructions so they are 

clear and easy to use for every therapist (99,101, 133). Two of the MISA-DK items demonstrating 

poor interrater reliability with Kw below 0.40, namely item 3 (maintain 90-degree hip) and item 8 

(takes appropriate-sized mouthfuls) were also judged unclear by the expert panel (Appendix A). 

Although, the PO for item 3 was fair, this might suggest a need for revisions, at least for these two 

items. Removing item 9 presenting non-uniform DIF, a poor PO value and a fair Kw value in-

creased the ICC1.1 to excellent for the Self-feeding skills subscale. This might further support a need 
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for revision of item 9. For the texture management items it appeared that the liquid texture items, in 

general, obtained stronger inter- and intrarater reliability estimates than the solid texture items. It 

might be due to the fact that different liquid textures are easier to categorise than solid textures 

(134). This may further support the aforesaid need for revisions of the texture management items. 

Relations to other variables  
For the convergent validity in study II and the supplementary analyses in this summary, it was 

found that the MISA-DK total scale correlates adequately and significantly to constructs related to 

“ingestion” (35) in terms of cognition, physical function, and orofacial function, but less to swal-

lowing function. In study II, the multivariate regressions revealed that the variance of the MISA-DK 

total and subscale scores was explained more by cognitive and physical functions than of orofacial 

and swallowing functions. Although, it is recognized that impairments of body functions, such as 

orofacial and swallowing function (23), cannot predict actual occupational performance in daily life 

activities (37,135), our findings may raise concern of whether the items in the MISA-DK are repre-

sentative for the entire construct of ingestion (35), i.e. the content validity is insufficient (56,59,60). 

Whether this applies to the Canadian MISA is unsolved as Lambert et al. (48) did not investigate 

convergent validity of these aspects. For the convergent variables in terms of cognitive function, 

Lambert et al. (48) found that the MISA total scale correlated less strongly than the MISA-DK. 

However, this might be ascribed to differences in the used measurement instrument (136) and/or the 

sample-dependency in the statistical methods within CTT (43,63,64). 
 
For the Positioning and Self-feeding skills subscales of MISA-DK, all the hypotheses were con-

firmed in study II and in the supplementary analyses for this summary; which equals findings by 

Lambert et al. (48). However, adequate correlations did not continue for the removed item 9. This 

might underline its need for revisions. In terms of the Liquid ingestion, Solid ingestion and Texture 

management subscales addressing oropharyngeal skills, only one hypothesis was confirmed; name-

ly the association of the Solid ingestion subscale to orofacial functions. The extended Rasch analy-

sis on the Liquid ingestion subscale might shed light on our findings as discussed in the paragraph 

on the test content. The extended Rasch analyses and the supplementary analyses on the construct 

validity for the Texture management subscales might also shed light on our results. Firstly, as for 

the reliability analysis, the appropriateness of using statistical methods based on summarizing the 

texture management items for examining the construct validity might be questionable (70-72). 

When considering the individual texture management items, the correlation estimates reflect no 

associations (44) to orofacial or swallowing functions of five and ten items, respectively. In addi-
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tion, four of these items (item37,38,42,43) do not discriminate significantly between the known-

groups. The textures reflected in these items (pure and pudding) are assumed to enhance the effi-

ciency and safety of swallowing (5,22,134). This might explain our findings, and support the above 

discussion on the need for reconsiderations and revisions of the texture management items.                

 

The known-group comparisons of the MISA-DK subscales and total scores in study II revealed that 

they discriminated significantly among frail patients versus robust patients. It was also found that 

patients with pneumonia obtained significantly lower scores in liquid and solid ingestion versus 

patients without pneumonia. These findings continued during the supplementary analyses in this 

summary. This could reflect effects due to presbyphagia which have resulted in dysphagia (5-

8,26,137). However, whether our findings reflect the presence of aspiration pneumonia or pneumo-

nia caused by other factors (9) are unclear as we did not differentiate the aetiologies behind the 

pneumonia diagnoses. 

Consequences of testing 
The clinical utility of MISA-DK was obtained by means of expert-panel judgment and pilot testing 

in study I. However, information on the impact of MISA-DK in clinical practice as well as its ac-

ceptability by the patient remains to be addressed (42). In study II, no DIF by age was found, when 

using the sample median of 83 years. However, whether DIF would be present across more age-

groups remain to be investigated. Additionally, as the MISA-DK includes similar clinical features 

assessing the risk of aspiration as the WST, which have been found to display high sensitivity and 

low specificity (138,139), an overestimation might have occurred. Finally, the greater variation in 

the MISA-DK scores between raters than within raters found in study III might impact on treatment 

planning and outcome evaluations across different therapists (36,42,43,68,118,121).  

6.2. Methodological considerations 
All our studies have been based on methodological research. This was deemed necessary for future 

research as well as for the contribution to an evidence-based occupational therapy assessment pro-

cess. However, some specific methodological issues are to be addressed. 

The role of the author’s involvement 
One general methodological limitation is related to the fact that TH has been involved in some of 

the data collection and all the analyses. Therefore, there is a risk of researcher bias. In order to min-

imize this risk, an independent research assistant performed the additional data collections.  
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Validity of the studies 
In study I, the MISA was translated into Danish. No official guidelines could be found addressing 

the translation and adaptation of observation based measurement instruments, and a collaborative 

translation approach (57) was adapted and involved professional translators and experts within the 

field. This is opposite to most guidelines for translations of PROMs (140), in which non-

professionals and non-experts are involved in the initial phases of the translations (58). Since the 

MISA is an observation based measurement instrument with explicit instructions and scoring de-

scriptions for therapists, a translation requires good language skills and knowledge of profession-

specific vocabulary, and does not require to be understood by the general population (140). 

The psychometric properties of the measurement instruments used for the convergent validation in 

study II had been questioned (138,139,141,142), which might have influenced our results. In addi-

tion, it cannot be excluded that the convergent validity of the MISA-DK subscales and items ad-

dressing swallowing functions would have been confirmed more strongly if trial swallows using 

different viscosities (138) were included. In study II, the operational definitions of the frailty criteria 

differed from Fried et al. (4) in terms of exhaustion, which we measured using the WHO-5 and the 

reduced physical activity which we measured by a BI score <50. However, comparable modifica-

tions have been implemented in other studies (143). 

Statistical conclusions  

In study I, the CVI (88,103,105) and the AD index (104) were applied in order to quantify the ex-

perts endorsement of the content validity domains of the MISA-DK. Thirteen experts were includ-

ed, which exceeds the required maximum number of ten suggested by Lynn (88). In addition, a uni-

versal agreement approach was considered with the requirement of a CVI=1 (105). However, the 

precession of any estimates is a function of the sample size (44,105,106), and in order to obtain a 

high degree of agreement with a high degree of confidence, a larger number of experts would have 

been beneficial.  

For the Rasch analysis in study II, the Person-item-threshold distribution revealed a slightly skewed 

sample when analysing the MISA-DK total scale and a high percentage of extreme scores when 

analysing the individual subscales. This resulted in very low PSIs, although Cronbach’s alpha was 

relatively high and constant. This reflects suboptimal targeting (102,144), which results in de-

creased estimates precision (79,115). Therefore, replications in larger and better targeted samples 

with lower levels of ingestive skills are needed. In the extended Rasch analyses, the unidimension-

ality t-tests of the subscales were generally adequate. However, there is an issue of power when 
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relatively few items/thresholds are involved in the comparisons (111). In study II, the known-

groups validity was confirmed for the Liquid ingestion subscale. However, when adjusting LID 

during the extended Rasch analysis, the PSI, and thus the reliability, decreased to a non-sufficient 

level (108). Therefore, the result might be questionable. 

In study III, the calculation of the ICC1.3 used the absolute agreement definition. This coincides 

ICC 1.3 with the consistency definition in case of no systematic differences between the repeated 

measurements (65,68), and was evident for our data (unpublished observations). For the item level 

reliabilities, PO and Kw using quadratic weights were applied. A paradox of Kappa is its dependen-

cy on the prevalence and the marginal distributions (116,122). This was reflected in our data as 

some items obtained good to excellent PO, but poor to fair Kw estimates. In addition, when Kappa 

is calculated for non-unique pairs of raters, the 95% CI might be overestimated (123). In the inter-

pretation of Kappa, the criteria by Cicchetti et al. (116) were used. They consider reliability in terms 

of clinical applications rather than research; hence, the upper levels are somewhat more stringent 

than other suggested criteria (106,124). However, all criteria have a level of arbitrariness 

(44,116,122).  

Generalizability of the studies 
The patient sample might not be representative for acutely hospitalised elderly medical patients 

since only about 25% of 439 eligible patients were included. In addition, the Person-Item threshold 

distributions in study II revealed that the sample did not show the low levels of ingestive skills. Fur-

thermore, if the MISA-DK is to be administered among patients who differ from our study sample, 

it can be argued that new reliability testing is needed because of the sample dependency of the reli-

ability statistics within CTT (43,63-66). In study III, the large number of raters might have influ-

enced our results and fewer would have been preferable. This was not realizable, and in clinical 

practice it is not given that the same limited sets of therapists provide services to the patients. In that 

sense, our results may reflect the clinical reality in which the MISA-DK is to be implemented.  

 
7. Conclusion, implications and perspectives 
 

Prior to this PhD study, a literature review concluded that the MISA possessed adequate evidence 

on validity and reliability, and it was hypothesised that it could be used by occupational therapists 

in a Danish context. The implications of this PhD study are related to the documentation of the psy-

chometrical properties of MISA-DK from a CTT perspective and from a Rasch model perspective, 
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which provided complementary information, and the following conclusions can be drawn: 

• By means of expert panel judgments and linking of the MISA-DK to the ICF in study I, it was 

found that overall, the content of the MISA-DK clearly and adequately reflects occupational 

performance in eating and drinking. However, the operational definitions of the 13 items in the 

two texture management scales appeared ambiguous which was confirmed by a high content 

density ratio. In addition, the Rasch analyses in study II revealed that the item response catego-

ries of these items do not operate as intended and extended Rasch analysis revealed that the 

items within these two scales do not share a common underlying dimension. Using CTT in 

study II and supplementary analysis in this summary, the convergent validity of the Texture 

management items was not supported as well. This implies that these items in their current form 

are to be regarded as single items. In addition, reconsideration of their purpose and major revi-

sions might be necessary. 

• By means of CTT, it was found that the MISA-DK total scale, subscales and the majority of the 

texture management items discriminate relevantly and significantly between known-groups in 

terms of frailty status and pneumonia. The MISA-DK total scale converged to cognitive, physi-

cal and orofacial functions, reflecting the complexity of occupational performance in eating and 

drinking. The MISA-DK subscales focusing on pre-oral functions presented excellent conver-

gent validity and equals the Canadian MISA. However, the subscales focusing on oropharyngeal 

functions converged only partially to measures of oropharyngeal functions. For the Liquid in-

gestion subscale, the extended Rasch analysis revealed that the items in this scale are not repre-

sentative for the underlying construct. Although convergent variables related to oropharyngeal 

functions have not been addressed for the Canadian MISA, this implies a need for developing 

and adding more items representing oropharyngeal skills for Liquid ingestion.  

• The extended evaluation of the validly of the MISA-DK using Rasch analysis in study II and an 

extended Rasch analyses in this summary, revealed that substantial local item dependency 

among items within each subscale was present. In addition, it was necessary to remove one item 

because of non-uniform DIF and all of the texture management items as they did not obtain fit 

to the model. As local item dependency might be caused by response dependency or multidi-

mensionality, this implies further validation using factor analytic methods in conjunction with 

more complex Rasch models. In addition, revisions of the excluded items are needed. 

• By means of CTT, relative inter- and intra-rater reliability of the original and Rasch revised 

MISA-DK subscale and total scale were found good to excellent in study III, which equals the 
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Canadian MISA. The extended evaluation of the reproducibility of the MISA-DK in terms of 

absolute reliability revealed that greater measurement errors were present between raters than 

within raters, and the supplementary reliability analysis of the individual items found good to 

excellent reliability estimates for 15 items between raters and for 41 items within raters. This 

implies that comprehensive training in the administration of MISA-DK is required in order to 

improve interrater reliability, and review and possible revisions of the least reliable items are 

needed.  

7.1. Implication for clinical practise and research 
This PhD study illustrates that the MISA-DK is not completely ready to be used in clinical practise 

or research. It seems that the conceptualization of the construct “ingestion” in relation to the texture 

management items has to be reconsidered, and the purpose of the subscales has to be revised. It 

could be suggested that the textures are regarded as different meal-task challenges. In order to veri-

fy this, validation using more complex Rasch models such as a many-facet Rasch model (79) could 

be suggested. Thus, parameters on both item difficulty and meal-task challenges will be included 

(79). Additionally, further investigation of its dimensionality (43,44,63,110,131) is needed. In the 

long term, assessment and adjustment of rater severity using the many-facet Rasch model (79,133) 

are to be included in the validation. Analyses of the sensitivity and specificity of the MISA-DK 

items related to swallowing safety and efficiency have to be performed using the VFS or the fiber-

optic endoscopic examination of swallowing as gold standards (25,38). Also DIF analyses across 

more age-groups and across different diagnoses associated with dysphagia (5-8,10-13,22,30) are 

very relevant. If necessary, then norms are to be developed. As the MISA-DK addresses functional 

performance in a natural mealtime context, it might add important information in intervention stud-

ies on the efficacy of dysphagia management strategies (5-7) as well as in cohort studies on the as-

sociations of the development of frailty and dysphagia (30). As such, MISA-DK has to be invariant 

by different time points, which also requires DIF analyses (55,64).  
 
This PhD study points out a dilemma in relation to Copyright agreements when translating and 

adapting a measurement instrument, which constraints the possibility of radical changes. However, 

initial Rasch analysis on data obtained with the Canadian MISA has revealed similar results as for 

the MISA-DK (unpublished observations). Therefore, the above suggested revisions, also apply to 

the Canadian MISA. After these revisions, a large cross-national study investigating whether the 

validity of both language versions have improved and whether they behave invariantly is needed in 

order to fully establish functional equivalence (50,51,114). 
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English abstract 
 

Dysphagia in frail elderly patients, from an occupational therapy perspective: Danish translation 

and validation of the McGill Ingestive Skills Assessment for observation-based measurement of 

occupational performance in eating and drinking activities. 

The overall purpose of this thesis was to produce a valid and reliable Danish version of the Canadi-

an "McGill Ingestive Skills Assessment (MISA), for observational measurement of frail elderly 

dysphagic patients’ occupational performance in eating and drinking during a meal. MISA contains 

43 ingestive skills items distributed in six subscales: Positioning, Self-feeding skills, Liquid inges-

tion, Solid ingestion, Texture management liquids and Texture management solids. All items are 

scored on a 3-point ordinal scale, which are summed into subscales- and a total score. Three studies 

were conducted and constitute the three papers of the thesis. In addition, supplementary statistical 

analyses were conducted and presented in the summary of this thesis.                                                                                                                  

 

Methods: In order to obtain conceptual and semantic equivalence, the MISA was translated into a 

Danish version (MISA-DK) via a comprehensive translation procedure, inclusive judgment by ex-

perts (n=13) and pilot-test by occupational therapists (n=16). The content validity was further ex-

amined via linking of MISA-DK to the categories in the “International Classification of Function, 

Disability and Health” (ICF). To evaluate the validity and reliability of the MISA-DK, data were 

collected via two designs. The MISA-DK was administered to elderly acute medical in-patients (n= 

110) as in-person observation in a prospective, consecutive, cross-sectional design. Data on external 

validity variables were collected in order to evaluate the convergent and known-groups validity. In 

addition, the patients (n=102) were video-recorded during the meal, and the video-recordings were 

integrated into a two-rater and test-retest design evaluating the rater reliability amongst 38 special 

educated raters (occupational therapists). Data were analysed using statistical methods within item 

response theory (i.e. the Rasch model) and classical test theory. 

 

Results: The expert judgment and pilot-testing indicated that the content of the MISA-DK, in gen-

eral, was adequate, clear, and relevant, but the items in the two texture management subscales ap-

peared ambiguous, which was confirmed by a high content density ratio. The content of MISA-DK 

was related to relevant ICF categories, although the content diversity was low. The MISA-DK total 
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scale met the requirements of the Rasch model after adjustment of substantial local dependency 

between items within each subscale. Rasch analysis of the individual six subscales revealed that it 

was possible to achieve fit to the model for four scales; although local item dependency inflated the 

reliability of the Liquid ingestion subscale. The two texture management subscales did not succeed 

adequate fit to the Rasch model, and their items were considered as single items. Analyses within 

classical test theory before and after the Rasch analyses revealed, that the internal consistency relia-

bility was adequate for the MISA-DK subscales, but relatively high for the total scale. The conver-

gent validity was supported for the Positioning- and Self-feeding skills subscales and partially sup-

ported for the Solid ingestion subscale and the MISA-DK total scale. It was not possible to establish 

convergent validity in terms of orofacial and swallowing functions of the Liquid ingestion subscale 

and the texture management items. The known-groups validity of the MISA-DK sub- and total 

scales was confirmed, in that frail patients showed significantly lower ability levels within all sub-

scales versus robust patients. Patients with pneumonia presented significantly lower ability levels in 

ingestion of liquid and solid foods versus patients without pneumonia. The MISA-DK demonstrated 

good to excellent inter- and intra-rater reliability. The amount of measurement error was small for 

the MISA-DK total scale, but relatively large for the subscales between raters. Reliability analyses 

of the 43 item using weighted Kappa statistic indicated good to excellent interrater reliability for 15 

items and good to excellent intrarater reliability for 41 items.             

 

Conclusion: When using statistical methods within classical test theory, the MISA-DK possesses 

adequate psychometrical properties relative to the Canadian MISA by means of convergent and 

known-groups validity and rater reliability. However, using the Rasch model revealed that the two 

texture management subscales did not met the requirements of the model and local item dependency 

was an evidently feature of all the MISA-DK subscales, which inflated the reliability. Thus, sum-

mation of the 43 MISA-DK items into a total score is not a valid measure of patients’ ingestive skill 

ability during a meal. This suggests that before the MISA-DK is implemented into clinical practise 

and research, the texture management subscales are revised, more items reflecting additional as-

pects of ingestive skills ability are added and more complex Rasch models are applied for further 

validation and parameter estimation. Additionally, in order to improve the interrater reliability, revi-

sions of some items and comprehensive training in the administration of the MISA-DK are recom-

mended.  
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Dansk resumé 
 

Dysfagi hos skrøbelige ældre patienter, set fra et ergoterapeutisk perspektiv: Dansk oversættelse 

og validering af McGill Ingestive Skills Assessment til observationsbaserede måling af aktivitets-

udførelse i spise og drikke aktiviteter. 

Hovedformålet med Ph.d. studiet var at udarbejde en valid og reliabel dansk version af den canadi-

ske ”McGill Ingestive Skills Assessment (MISA) til observationsbaseret måling af ældre skrøbelige 

dysfagi patienters aktivitetsudførelse ved indtagelse af mad og drikke under et måltid. MISA inde-

holder 43 items inddelt i seks underskalaer: siddestilling; spise- og drikkefærdigheder; indtagelse af 

væske; indtagelse af fast føde; konsistenshåndtering-væske og konsistenshåndtering-fast føde. Alle 

items scores på en tredelt ordinal skala, der opsummeres indenfor hver underskala og i én totalsco-

re. Der blev gennemført tre studier, der udgør afhandlingens tre artikler. Derudover indeholder af-

handlingen supplerende statistiske analyser.                                                                             

Metode: Med henblik på at opnå konceptuel og semantisk ækvivalens, blev MISA oversat til dansk 

(MISA-DK) via en omfattende oversættelsesprocedure, inklusiv vurdering af eksperter (n = 13) og 

pilottest af ergoterapeuter (n = 16). Indholdsvaliditeten blev yderligere undersøgt via en sammen-

kædning af MISA-DK til kategorierne i ”International Klassifikation af Funktionsevne, Funktions-

evnenedsættelse og Helbredstilstand” (ICF). Validiteten og reliabiliteten af MISA-DK blev evalue-

ret med data indsamlet via to designs. MISA-DK blev udført som direkte observation af ældre me-

dicinske akut-indlagte patienter (n = 110) i et prospektivt, konsekutivt, tværsnits-design. Data på 

eksterne validitetsvariabler blev indsamlet med henblik på at evaluere konvergent og known-groups 

validitet. Desuden blev patienterne (n = 102) filmet under måltidet med video, og videooptagelserne 

blev integreret i et to-rater og test-retest design med henblik på at evaluere inter- og intra-tester re-

liabiliteten blandt 38 specialuddannede bedømmere (ergoterapeuter). Data blev analyseret med sta-

tistiske metoder indenfor item responsteori (dvs. Rasch-modellen) og klassisk testteori. 

Resultater: Ekspertvurderingen og pilot-testen viste, at indholdet af MISA-DK generelt var adæ-

kvat, klart og relevant, men at items indenfor de to underskalaer for konsistenshåndtering forekom 

tvetydige, hvilket blev bekræftet ved en høj indholdsdensitetsratio. Indholdet af MISA-DK var rela-

teret til relevante ICF kategorier, dog var indholdsdiversiteten lav. Den samlede MISA-DK skala 

opfyldte kravene i Rasch-modellen efter justering af betydelig lokal afhængighed mellem items 
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indenfor hver underskala. Raschanalyser af de individuelle underskalaer viste at fire opfyldte kra-

vene i modellen; dog betød lokal item afhængighed i underskalaen for indtagelse af væske, at relia-

biliteten var kunstig høj for denne skala. Items indenfor de to underskalaer for konsistenshåndtering 

opfyldte ikke kravene i Rasch-modellen, og deres score på den tredelte ordinal skala bør ikke op-

summeres. Analyser indenfor klassisk testteori før og efter Rasch analyserne, viste at intern konsi-

stens reliabiliteten var acceptabel for de seks underskalaer, men relativ høj for den samlede skala. 

Konvergent validitet blev bekræftet for to underskalaer (siddestilling samt spise- og drikkefærdig-

heder), og blev delvist bekræftet for én underskala (indtagelse af fast føde) og den samlede MISA-

DK skala. Det var ikke muligt at bekræfte konvergent validitet for tre underskalaer (indtagelse af 

væske, konsistenshåndtering-fast føde og konsistenshåndtering-væske). Known-groups validitet 

blev bekræftet, idet skrøbelige patienter præsenterede et signifikant lavere færdighedsniveau inden-

for alle underskalaerne i sammenligning med robuste patienter. Patienter med lungebetændelse præ-

senterede et signifikant lavere færdighedsniveau ved indtagelse af væske og af fast føde i sammen-

ligning med patienter uden lungebetændelse. MISA-DK demonstrerede god til fremragende inter- 

og intra-tester reliabilitet. Standardmålefejlen var generelt lav for den samlede MISA-DK score 

men var relativ høj for underskalaerne mellem bedømmere. Reliabilitetsanalyse af de individuelle 

43 items med vægtet Kappa statistik viste at 15 items demonstrerede god til fremragende inter-tester 

reliabilitet og 41 items demonstrerede god til fremragende intra-tester reliabilitet. 

Konklusion: Når statistiske metoder indenfor klassisk testteori blev benyttet, besidder MISA-DK 

adækvate psykometriske egenskaber relativt til den canadiske MISA med hensyn til konvergent og 

known-groups validitet og tester-reliabilitet. Dog viste analyser med Rasch modellen, at de to un-

derskalaer for konsistenshåndtering ikke opfylder kravene i modellen og lokal item afhængighed 

var et evident træk for alle MISA-DK underskalaerne, hvilket betød at reliabiliteten var kunstig høj. 

Derfor er en opsummering af de 43 MISA-DK items til én samlet score ikke et validt mål for pati-

enters aktivitetsudførelse ved indtagelse af mad og drikke under et måltid. Det betyder at: underska-

laerne for konsistenshåndtering bør revideres; flere items, der afspejler supplerende aspekter af ak-

tivitetsudførelse ved indtagelse af mad og drikke bør tilføjes; og mere komplekse Rasch modeller 

bør anvendes til yderligere validering og parameter estimering inden MISA-DK implementeres i 

klinisk praksis og forskning. For at forbedre inter-tester reliabiliteten, anbefales det at enkelte items 

revideres samt at den enkelte terapeut uddannes grundigt i brugen af MISA-DK. 
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Appendix A - Translation report 
 
 
 
MISA – The McGill Ingestive Skills Assessment (Original English version). Lambert HC, Gisel 
EG, Wood-Dauphine S, Groher ME, Abrahamowicz M. McGill Ingestive Skills Assessment: User’s 
manual and Evaluation forms. Copyright © 2006 by Canadian Association of Occupational Thera-
pists. Published under arrangement with Canadian Association of Occupational Therapists. Ottawa, 
Ontario, Canada.                                                                                                                                  
MISA-DK (Dansk projektversion).  Danish language translation Copyright © 2010 by Tina Han-
sen, Ergoterapiafsnittet 53P1, Herlev Universitets Hospital, Region H, Herlev Ringvej 75, 2730 
Herlev, Danmark. 

MISA, der benyttes til observationsbaseret måling af dysfagipatienters færdigheder ved indtagelse 
af mad og drikke under et måltid, består af en 42 siders manual samt et fire siders registreringsark 
med 43 items. I manualen beskrives udviklingen og testningen af MISA, anvendelsen af MISA 
samt de 43 items og deres specifikke scoring.  

Oversættelsesfasen indbefattede:  

• Indledende oversættelse via tre oversættere (uge 50, 2008 - uge 22, 2009) 
• En konsensusoversættelse via en review gruppe (tre ergoterapeuter og en diætist) samt kon-

trol af semantisk ækvivalens via en fjerde oversætter (uge 24-36, 2009)                                    
• Endelig projektversion via ekspertpanel vurdering (uge 38-42, 2009) 

Af hensyn til pladsmæssige ressourcer i afhandlingen, rapporters oversættelsesfasen udelukkende i 
relation til de enkelte item termer. Item- og scorebeskrivelser gengives ikke, men refereres til hvor 
det er relevant. Item- og scorebeskrivelserne findes på engelsk i originalversionen, der kan købes 
via Canadian Association of Occupational Therapists (http://www.caot.ca), og på dansk i den ende-
lige projektversion af MISA-DK i Appendiks B. 

De vigtigste elementer fra oversættelsesfasen fremgår af følgende: 

 

 

 

 

 

http://www.caot.ca/
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Oversættelsesrapport for: 
MISA- item termer samt vigtigste elementer i item- og score beskrivelser 

Original version Første oversættelser: 3 oversættere (A, B og C)  
Konsensusoversættelse: Review gruppe og semantisk 
kontrol (D) 

Endelig oversættelse efter 
ekspertpanel vurdering (E) 

Positioning scale A. Positioneringsskala 
B. Skala for positionering 
C. Skala for siddestilling 
D. Skala for siddestilling.                                          

(”Positionering” kan have flere betydninger- ”sid-
destilling” vælges). 

E. Skala for siddestilling.  
 
Kommentar: Det er uklart af 
hvem og hvornår korrektioner 
af patientens siddestilling må 
foretages. 
I skalabeskrivelsen er tilføjet: 
”Hvis ergoterapeuten er eneste 
sundhedsprofessionelle til 
stede og patienten ikke kan 
opretholde en hensigtsmæssig 
siddestilling i forhold til at 
spise og drikke, så kan ergote-
rapeuten intervenerer. Dette 
skal dog afspejles i de givne 
scorer”. 

1. Maintain 
symmetry of 
posture 

A. Fastholder symmetri i kropsholdningen  
B. Opretholder symmetri i kropsholdningen  
C. Opretholder symmetrisk siddestilling  
D. Opretholder symmetrisk kropsstilling. (”Kropsstil-

ling” benyttes i den danske ICF kap.4 aktivi-
tet/deltagelse og vælges) 

E. Opretholder symmetrisk 
kropsstilling.  

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

2. Maintain ade-
quate head posi-
tion for feeding 

A. Fastholder en passende hovedposition for spis-
ning/ved at spise  

B. Opretholder passende hovedstilling for spisning 
C. Opretholder adækvat hovedstilling under indtagel-

se af mad og drikke 
D. Opretholder passende hovedstilling i forhold til at 

spise og drikke.                                            
(”Feeding” har været vanskelig at oversætte. 
Feeding er også synonym for ”self-feeding”. Ho-
vedets stilling har betydning for effektiviteten og 
sikkerheden mht. at føre mad og drikke til munden 
samt at synke. Definitionen af ”spise” og ”drikke” 
i den danske ICF kap 5 aktivitet/deltagelse integre-
rer begge aspekter og vælges) 

E. Opretholder passende ho-
vedstilling i forhold til at 
spise og drikke 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

3. Maintain 90-
degree hip angle 

A. Fastholder en 90-graders vinkel i hoften 
B. Opretholder en hoftevinkel på 90 grader 
C. Opretholder 90 grader vinkel i hoften 
D. Opretholder 90 graders hoftefleksion.  

(”Hoftefleksion” bruges indenfor dansk ergoterapi 
terminologi og vælges). 

E. Opretholder 90 graders 
hoftefleksion  

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for ”klar scorebe-
skrivelse”. 
Kommentar: Hvorfor hofte-
fleksion -Det er vel patientens 
evne til at opretholde align-
ment i truncus, så hovedstilling 
ikke er i ekstension. 
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I scorebeskrivelsen er tilføjet: 
(a)”I den siddende stilling ved 
indtagelse af mad og drikke, 
bør bækkenet være fremadkip-
pet således at hoften er flekte-
ret svt. 90 grader”, og (b) No-
ter altid hvilket lejringshjæl-
pemiddel patienten bruger, 
også selvom han opretholder 
90 graders hoftefleksion”. 

4. Able to sit 
upright without 
leaning on arm 

A. At kunne sidde oprejst uden at støtte på armen 
B. Opretholder siddestilling uden at læne sig på ar-

men(e) 
C. Er i stand til at sidde i opret stilling uden at støtte 

sig på armen 
D. Kan sidde opret uden at støtte sig med armen 

E. Opretholder postural stabi-
litet i truncus 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for ”adækvat item 
term”.  
Kommentar: Item term afspej-
ler ikke hvad item undersøger.  
Item term ændret mhp. at re-
flektere item indhold.  

Self-feeding 
skills scale 

A. Evnen til at spise skala 
B. Skala for evnen til at spise selv 
C. Skala for færdigheder i forbindelse med indtagels 

af mad og drikke 
D. Skala for spise- og drikkefærdigheder  

(”Self-feeding” oversættes som i item 2). 

E. Skala for spise- og drikke-
færdigheder 

5. Able to grasp 
utensil function-
ally and bring it 
to the mouth 

A. At kunne gribe funktionelt fat om redskabet og 
bringe det op til munden 

B. Griber funktionelt om spiseredskaber og fører dem 
til munden 

C. Er i stand til at gribe funktionelt om bestik og fører 
det til munden 

D. Kan tage funktionelt fat om bestik/fødeemne og 
føre det til munden. 
(Da ikke al mad indtages med bestik, er ”fødeem-
ne” tilføjet. I itembeskrivelse tilføjes, at det dog 
bør sikres at måltidet også indeholder mad, der 
skal spises med bestik). 

E. Kan tage funktionelt fat 
om bestik/fødeemne og fø-
re det til munden 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Uklart om hvilken 
grad af hjælp, der må gives i 
score 2 sammenlignet med 
score 1. 
Der tilføjes, at der scores 1, 
hvis patienten fysisk guides og 
scores 2 hvis patienten instrue-
res. 

6. Able to grasp 
cup/glass func-
tionally and bring 
it to the mouth 

A. At kunne gribe funktionelt fat om en kop/glas og 
føre det til munden 

B. Griber funktionelt om kop/glas og fører dem til 
munden 

C. Er i stand til at gribe funktionelt om kop/glas og 
føre det til munden 

D. Kan tage funktionelt fat om kop/glas og føre det til 
munden 

E. Kan tage funktionelt fat 
om kop/glas og føre det til 
munden 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Uklart om hvilken 
grad af hjælp, der må gives i 
score 2 sammenlignet med 
score 1. 
Der tilføjes, at der scores 1, 
hvis patienten fysisk guides og 
scores 2 hvis patienten drikker 
selv, men har behov for at 
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kop/glas placeres i hånden. 
7. Selects appro-
priate utensil for 
food item 

A. At kunne vælger det rette redskab til den pågæl-
dende mad 

B. Vælger passende spiseredskaber i forhold til føde-
emner 

C. Udvælger bestik egnet til madvaren 
D. Vælger hensigtsmæssigt bestik i forhold til føde-

emnerne 

E. Vælger hensigtsmæssigt 
bestik i forhold til føde-
emne  

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

8. Takes appro-
priately-sized 
mouthfuls 

A. At kunne tage hensigtsmæssig størrelse mundfulde 
B. Tager mundfulde af passende størrelse 
C. Tager mundfulde i passende størrelse 
D. Tager passende mundfulde 

E. Tager passende mundfulde  
CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Upræcist hvad 
der er en passende mundfuld. 
Ingen ændringer – afvent psy-
kometrisk analyse. 

9. Able to focus 
on meal 

A. At kunne fokusere på måltidet 
B. Fokuserer på måltidet 
C. Er i stand til at fokusere på måltidet 
D. Kan fastholde opmærksomheden på måltidet 

E. Kan fastholde opmærk-
somheden på måltidet 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

10. Demonstrates 
good judgment 

A. At demonstrere god dømmekraft/ vurderingsevne 
B. Udviser god dømmekraft 
C. Udviser god dømmekraft 
D. Udviser god dømmekraft 

E. Udviser god dømmekraft 
og adfærd. 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Adfærd bør tilfø-
jes item term, da det fremgår 
som en del af itembeskrivelse.  
Adfærd tilføjet item term. 

11. Tolerates 
physical effort of 
meal 

A. At kunne klare fysisk udfordring ved indtagelse af 
måltidet/At tolerere fysisk indsats ved måltidet 

B. Tåler fysisk anstrengelse ved at spise 
C. Tolerer fysisk anstrengelse ved måltidet 
D. Tolererer måltidsaktivitetens krav 

E. Kan udføre måltidet uden 
at udtrættes 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for ”adækvat item 
term”.  
Kommentar: item undersøger 
udtrætning, så det er vel det 
item term skal beskrive. 
Item term ændret  

Liquid ingestion 
scale 

A. Indtagelse af flydende føde skala 
B. Skala for indtagelse af væske 
C. Skala for indtagelse af drikke 
D. Skala for indtagelse af væsker 

E. Skala for indtagelse af 
væsker 

12. Seals lips on 
cup/glass 

A. Tætner læber om kop/glas 
B. Lukker læberne om kop/glas 
C. Tilpasser og slutter læberne om kop/glas og holder 

læbeluk 
D. Tilpasser læbelukket til kop/glas 

E. Tilpasser læbelukket til 
kop/glas 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Hænger vel sam-
men med item 14 og 15. 
Item bibeholdes - afvent psy-
kometrisk analyse 

13. Able to draw 
liquid from a 
standard straw 

A. At kunne suge flydende væske gennem et alminde-
ligt sugerør 

B. Suger væske med et almindeligt sugerør 

E. Kan drikke med alminde-
ligt sugerør 

CVI=1/AD<0.65 for 2 ind-
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C. Er i stand til at suge væske op via et almindeligt 
sugerør 

D. Kan drikke med almindeligt sugerør 

holdsvaliditetsdomæner. 
CVI=0.92 for ”klar scorebe-
skrivelse og CVI=0.85 for 
relevans.  
Kommentar: Hvad er formålet 
med at kunne drikke med suge-
rør? 
Item bibeholdt da brug af su-
gerør kan lette drikkefunktion 
ved perifer facialis parese + 
undersøger patientens oralmo-
toriske funktion.  

14. Prevents 
leakage of liquid 
from cup/glass 
while drinking 

A. At kunne drikke flydende væske af en kop/ et glas 
uden at spilde/ Spilder ikke væsken fra kop-
pen/glasset imens der drikkes 

B. Undgår lækage af væske fra kop/glas, når der 
drikkes 

C. Forhindrer lækage af væske fra kop/glas under 
indtagelse af væske 

D. Drikker af kop eller glas uden at spilde. 
(”lækage” har flere betydninger – item term over-
sættes mhp. at reflektere itembeskrivelse). 

E. Drikker af kop/glas uden 
der løber væske fra mun-
den 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for relevans.  Kom-
mentar: Item term beskriver 
ikke præcist hvornår der spil-
des. 
Item term præciseret. 
Kommentar: Slå sammen med 
item 15.  
Item bibeholdt som separat 
item, da der er forskel på mu-
skelfunktion i kin-
der/læber/tunge når væske 
”trækkes” ind i munden og når 
væsken kontrolleres inden i 
munden.  
- afvent psykometrisk analyse.  
Kommentar: Uklart hvad en 
moderat mængde væske er i 
score 2.  
Scorebeskrivelse præciseres og 
moderat mængde væske defi-
neres som i item 15.  

15. Prevents 
leakage of liquid 
from mouth be-
fore swallow 

A. Spilder ikke væsken/At undgå at spilde flydende 
væske fra munden før man synker 

B. Undgår lækage af væske før synkning 
C. Forhindrer at væske spildes fra munden før synk-

ning 
D. Holder væsken i munden uden at spilde 

(Som item 14). 

E. Holder væsken i munden 
inden der synkes 

CVI=1/AD<0.65 for 2 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for ”adækvat item 
term og CVI=0.92 for klar 
scorebeskrivelse.  
Kommentar: synkning bør 
fremgå af item term. 
Item term justeret. Uklar over-
sættelse og grammatiske fejl 
rettet i scorebeskrivelsen. 

16. Able to take a 
sequence of sips 

A. Kan tage flere slurke i træk 
B. Drikker med en sekvens af flere slurke 

E. Kan drikke flere slurke ad 
gangen  
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C. Er i stand til at tage flere på hinanden følgende 
slurke 

D. Kan drikke flere slurke ad gangen 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

17. Demonstrates 
same voice quali-
ty after drinking 

A. Demonstrerer/At have samme stemmeføring efter 
at have drukket 

B. Udviser samme stemmekvalitet efter drikning 
C. Kan demonstrere ensartet stemmekvalitet før og 

efter indtagelse af væske 
D. Har uændret stemmekvalitet efter at have drukket 

E. Har uændret stemmekvali-
tet efter at have drukket 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.85 for klar scorebeskri-
velse.  
Kommentar: hvordan kan man 
vurdere patientens stemmekva-
litet, hvis man ikke må samtale 
med patient. 
Under afsnittet ”Tilrettelæg-
gelse og forberedelse” tilføjes -
Ergoterapeuten bør kun samta-
le med patienten med meget 
korte kommentarer for at op-
retholde den terapeutiske kon-
takt samt for at have mulighed 
for at vurdere patientens 
stemmekvalitet efter indtagelse 
af væske og fast føde 
Kommentar: Hvad hvis patien-
ten har afasi? 
En sætning i beskrivelsen for 
score 1 er uddybet:” … or if he 
is unable to verbalize at the 
onset of the meal….” Uddybes 
til ” eller hvis han fx pga. afasi 
ikke kan udtrykke sig verbalt 
ved måltidets begyndelse 
(overføres også til item 29). 

18. Demonstrates 
clear airway after 
liquids 

A. Demonstrerer/At demonstrere rene luftveje efter at 
have drukket 

B. Har rene luftveje efter væskeindtag 
C. Kan demonstrere frie luftveje efter indtagelse af 

væske 
D. Har rene luftveje efter at have drukket 

E. Renser luftvejene, hvis der 
er behov efter indtagelse af 
væske. 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for klar scorebeskri-
velse.   
Kommentar: item term reflek-
terer ikke item- og scorebe-
skrivelsen. Der står, at det er 
patientens evne til at rense sit 
svælg efter penetrati-
on/aspiration. 
Item term ændret (overføres 
også til item 30).  

Solid ingestion 
scale 

A. Indtagelse af fast føde skala 
B. Skala for indtagelse af fast føde 
C. Skala for indtagelse af mad 
D. Skala for indtagelse af fast føde 

E. Skala for indtagelse af fast 
føde 
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19. Close upper 
lip on utensil 

A. Tætner overlæben omkring redskabet 
B. Lukker overlæben om spiseredskabet 
C. Lukker overlæbe om bestik 
D. Former og slutter overlæben tæt til bestik 

E. Former og slutter overlæ-
ben tæt til bestik 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

20. Prevents the 
loss of food from 
the mouth before 
swallowing 

A. Spilder ikke maden ud af munden før den synkes 
B. Undgår tab af mad før synkning 
C. Forhindrer lækage af mad fra munden før synk-

ning 
D. Holder maden i munden uden at spilde 

E. Holder maden i munden 
inden der synkes 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: synkning bør 
fremgå af item term. 
Item term justeret. 

21. Use function-
al chewing pat-
tern 

A. At kunne bruge funktionelt tyggemønster 
B. Anvender funktionelt tyggemønstre 
C. Anvender et funktionelt tyggemønster 
D. Anvender et funktionelt tyggemønster 

E. Anvender et funktionelt 
tyggemønster  

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

22. Chewing 
appropriate to 
food item 

A. Tygger maden hensigtsmæssigt/At tygge mad 
hensigtsmæssigt 

B. Tygger hensigtsmæssigt i forhold til fødeemner 
C. Tyggemetoden er i overensstemmelse med kosten 
D. Tygger hensigtsmæssigt i forhold til fødeemner 

E. Tygger hensigtsmæssigt i 
forhold til fødeemner. 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
Kommentar: Spørgsmål til om 
det angivne antal på ca. 10 
tyggesekvenser per mundfuld 
er korrekt.  
Bibeholdt, da det også fremgår 
af teksten, at der er individuel-
le forskelle.  

23. Positions 
bolus when 
chewing 

A. Placering/Position af fødebolus når der tygges 
B. Anbringer/flytter bolus under tygning 
C. Bringer bolus i stilling under tygning 
D. Placerer bolus hensigtsmæssigt under tygning 

E. Placerer bolus hensigts-
mæssigt under tygning 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

24. Quantity of 
food remaining 
in mouth after 
swallow 

A. Mængden af resterende mad i munden efter at 
patienten har sunket 

B. Mængder af mad, der resterer i munden efter 
synkning 

C. Mængden af madrester i munden efter synkning 
D. Mængden af madrester efter synkning 

E. Mængden af madrester i 
munden efter synk  

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

25. Location of 
food remaining 
in the mouth after 
swallow 

A. Placering af madrester efter patienten har sun-
ket/Placering af madresterne i munden efter at ha-
ve sunket 

B. Placering af madrester efter synkning 
C. Madresteres placering i munden efter synkning 
D. Madresters placering i munden efter synkning 

E. Madresters placering i 
munden efter synk 

CVI=1/AD<0.65 for 3 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for relevans.  
Kommentar: kan evt. integre-
res i item 24. 
Bibeholdt – - afvent psykomet-
risk analyse.  

26. Swallow 
without extra 
effort 

A. At synke uden anstrengelse 
B. Synker uden ekstra anstrengelse 
C. Synkning sker uden anstrengelse 
D. Synker uden anstrengelse 

E. Synker uden anstrengelse 
CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

27. Swallows 
only once or 

A. Kun at synke 1 eller 2 gange per mundfuld 
B. Synker kun 1 eller 2 gange per mundfuld 

E. Synker kun 1 eller 2 gange 
per mundfuld 
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twice per mouth-
ful 

C. Synker kun 1 eller 2 gange per mundfuld 
D. Synker kun 1 eller 2 gange per mundfuld 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 

28. Maintains 
respiratory pat-
tern throughout 
meal 

A. At fastholde respiratorisk mønster under hele mål-
tidet/Opretholder vejrtrækningsmønstret under he-
le måltidet 

B. Holder samme respiratoriske mønster under hele 
måltidet 

C. Opretholder normal/rytmisk åndedrætssekvens 
under måltidet 

D. Koordinerer åndedræt og spisning under måltidet. 
(Den direkte oversættelse gav uklar betydning af 
itembeskrivelse). 

E. Koordinerer åndedræt og 
spisning under måltidet 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. 
 

29. Demonstrate 
same voice quali-
ty after eating 

A. Demonstrerer/At have samme stemmeføring efter 
at have spist 

B. Udviser samme stemmekvalitet efter som før mål-
tidet 

C. Kan demonstrere ensartet stemmekvalitet før og 
efter indtagels af fast kost 

D. Udviser uændret stemmekvalitet efter at have spist 

E. Har uændret stemmekvali-
tet efter at have spist 

CVI=1/AD<0.65 for alle ind-
holdsvaliditetsdomæner. Sam-
me kommentarer som item 17. 
 

30. Demonstrates 
clear airway after 
solids 

A. At demonstrere/at have rene luftveje efter at have 
spist 

B. Har rene luftveje efter indtagelse af fast føde 
C. Kan demonstrerer frie luftveje efter indtagels af 

fast kost 
D. Har rene luftveje efter at have spist 

E. Renser luftvejene, hvis der 
er behov efter indtagelse af 
fast føde 

CVI=1/AD<0.65 for 2 ind-
holdsvaliditetsdomæner. 
CVI=0.92 for ”henholdsvis 
klar item- og klar scorebeskri-
velse.  
Samme kommentarer som item 
18. 

Texture man-
agement - solids 

A. Håndtering af konsistens skala – fast føde 
B. Skala for håndtering af konsistens - fast føde 
C. Skala for konsistens håndtering – fast konsistens 
D. Skala for håndtering af fast konsistens 

E. Skala for håndtering af fast 
konsistens 

 
  

Texture mana-
gement - liquids 

A. Håndtering af konsistens skala – væske 
B. Skala for håndtering af konsistens – væsker 
C. Skala for konsistens håndtering – væske konsi-

stens  
D. Skala for håndtering af væske konsistens 

E. Skala for håndtering af 
væske konsistens 

Ekspertvurderingen resulterede i at items i begge skalaer opnåede CVI=1/AD<0.65 for 3 indholdsvaliditets-
domæner og CVI=0.92 for klar itembeskrivelse.   
Kommentar: er det sikkerhed når patienten synker de forskellige konsistenser eller er det patientens kogniti-
ve funktion? - der er måske mange formål- det scores jo også under skalaerne for indtagelse af væske og fast 
føde. 
-Afvent psykometrisk analyse før der ændres. Hvis der ændres nu så vil items og skalaerne blive meget for-
skellig fra original versionen. Nuværende grundlag for ændring er for spinkelt til at få godkendt så omfangs-
rige ændringer fra CAOT, der har Copyright på MISA. - Scorebeskrivelserne opstilles med samme layout 
som for øvrige items i MISA (er ikke tilfældet i originalversionen). Alle konsistenstyper (item 31-43), deres 
beskrivelser og eksempler på fødevarer opstilles i et skema (er ikke tilfældet i originalversionen). Er god-
kendt af CAOT og Heather. 
31. Capable of 
eating heteroge-
neous 

A, B, C. Kan spise heterogen konsistens  
D. Kan spise heterogent/blandet konsistens 
     (For eksemplerne på konsistensen udelades     

E. Kan spise hetero-
gent/blandet konsistens 
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     Shepherd’s pie og der tilføjes millionbøf med   
     kartoffelmos, boller i ris og karry, rugbrød med  
     skivepålæg/ost). 

 

32. Capable of 
eating fibrous 
solids 

A. Kan spise trævlet fast føde 
B. Kan spise fiberholdigt fast føde 
C. Kan spise fibrøs fast konsistens 
D. Kan spise trævlet konsistens 

E. Kan spise trævlet konsi-
stens 

33. Capable of 
eating hard sol-
ids. 

A, B. Kan spise hård fast føde  
C. Kan spise hård fast konsistens 
D. Kan spise hård konsistens 
(For eksempler på konsistensen tilføjes tvebakker, 
kammerjunker og rugbrød uden kærner). 

 
E. Kan spise hård konsistens 

34. Capable of 
eating  
minced/granular 
solids 

A. Kan spise finthakket/kornet fast føde 
B. Kan spise hakket/kornet fast føde 
C. Kan spise hakket/granuleret fast konsistens 
D. Kan spise hakket/granuleret konsistens  
(For eksempler på konsistensen tilføjes bulgur, solsik-
ke- og pinjekerner). 

E. Kan spise hakket/ granule-
ret konsistens 

 

35. Capable of 
eating  sticky 
solids 

A. Kan spise klæbrig fast føde 
B. Kan spise klistret fast føde 
C. Kan spise klæbrig fast konsistens 
D. Kan spise klæbrig konsistens  
(For eksempler på konsistensen tilføjes chokolade, 
Nutella og leverpostej). 

E. Kan spise klæbrig konsi-
stens 

36. Capable of 
eating soft solids 

A. Kan spise blød konsistens 
B. Kan spise blød fast føde 
C. Kan spise blød fast konsistens 
D. Kan spise blød konsistens 

E. Kan spise blød konsistens 

37. Capable of 
eating  puree 

A, B, C, D. Kan spise puré 
 

E. Kan spise puré 

38. Capable of 
eating pudding 

A, B. Kan spise budding 
C. Kan spise budding konsistens (fast) 
D. Kan spise budding 

E. Kan spise budding 

39. Capable of 
drinking water 

A, B, C,D. Kan drikke vand 
 

E. Kan drikke vand 

40. Capable of 
drinking thin 
juices 

A. Kan drikke tynd juice 
B. Kan drikke tynd saft 
C. Kan drikke tynd væske/juice 
D. Kan drikke tynd væske 

(Kategorien inkluderer kaffe/the, mælk og sorbet 
is – derfor vil ”juice” være misvissende) 

E. Kan drikke tynd væske 

41. Capable of 
drinking nectar 
consistency liq-
uids 

A. Kan drikke væske med konsistens af nektar  
B. Kan drikke nektar-lignende væske 
C. Kan drikke nektar konsistens 
D. Kan drikke nektar konsistens 

E. Kan drikke nektar konsi-
stens 

42. Capable of 
drinking honey 
consistency liq-
uids 

A. Kan drikke væske med konsistens af honning  
B. Kan drikke honninglignende væske  
C. Kan drikke honning konsistens 
D. Kan drikke honning konsistens 

E. Kan drikke honning konsi-
stens 

43. Capable of 
drinking pudding 
consistency liq-

A. Kan drikke væske med konsistens af budding  
B. Kan drikke budding-lignende væske  
C. Kan drikke budding konsistens (Væske) 

E. Kan drikke budding konsi-
stens 
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uids D. Kan drikke budding konsistens 
Scorekategorierne 1 til 3 er defineret specifikt for hvert item i instruktionsmanualen og er forkortet på regi-
streringsskemaet for 18 items. For 25 items fremgår scorerne som identiske kategorier: 
Original version Første oversættelser: 3 oversættere (A, B og C)  

Konsensusoversættelse: Review gruppe og semantisk kon-
trol (D) 

Endelig oversættelse efter 
ekspertpanel vurdering 
(E) 

1= newer or rare-
ly 
2= Sometimes 
3= Always or 
almost always 
 

A. (1= Aldrig eller sjældent; 2= Nogle gange; 3= Altid 
eller næsten altid) 

B. (1= På intet tidspunkt eller sjældent; 2= Af og til; 
3=Altid eller næsten altid) 

C. (1=Aldrig eller sjældent; 2= Af og til; 3= Altid eller 
næsten altid) 

D. (1= På intet tidspunkt eller sjældent; 2= Indimellem; 3= 
Altid eller næsten altid) 

E. 1= På intet tidspunkt 
eller sjældent 
2= Indimellem 
3= Altid eller næsten 
altid 

 

Note: Oversættelse B blev brugt som ”grundstamme” for oversættelsen af instruktionsmanualen og registre-
ringsarket. Elementer fra de to andre versioner blev integreret hvor det var relevant. Review gruppen vurde-
rede oversættelse B til at være den mest præcise og sprogligt flydende oversættelse. Oversætter B blev kon-
taktet ved behov. 

Instruktionsmanual og registreringsark 
Note: I afsnittet om registrering og scoring var der en fejl i original versionen mht. hvordan den procentvise 
skalascore udregnes. Dette er korrigeret i den danske version. Alle øvrige afsnit blev godkendt af ekspertpa-
nelet med CVI=1 og AD< 0.65. 
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Appendix B - The McGill Ingestive Skills Assessment (Danish version).   

 

MISA-DK – Danish language translation Copyright © 2010 by Tina Hansen, Department of 
Occupational Therapy, Herlev University Hospital, Region H, Herlev Ringvej 75, 2730 Herlev, 
Denmark. 

 

Følgende registreringsskema og uddrag af instruktionsmanualen (Referenceramme, Anvendelse af 
MISA og MISA-Score) er projektudgaven og må ikke kopieres. 
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Appendix C - Item location and fit statistic for the six MISA-DK subscales 

The appendix C presents the individual item fit after the extended Rasch analysis on each individual 

MISA-DK subscale (Table IC. Item location and fit statistic for the six MISA-DK subscales). 

1. The positioning subscale: all items were initially consistent with Rasch model expectations 

and all were retained.  

2. The Self-feeding skills subscale: item 9 manifested non-uniform DIF by gender and was 

removed from the scale.  

3. The liquid ingestion subscale: local item dependency was present for items 12/14/15 and 

17/18, and they were combined into two testlets.  

4. The Solid ingestion subscale: local item dependency was present for items 21/23, 24/25, 26/27, 

and 29/30, and they were combined into four testlets. 

5. The Texture management-solids subscale: items were not consistent with Rasch model 

expectations and all were regarded as single items.  

6. The Texture management liquid subscale: items were not consistent with Rasch model 

expectations and all were regarded as single items. 
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Content validation of a Danish version of “The McGill Ingestive Skills
Assessment” for dysphagia management
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Abstract
This study addresses the first steps in the cross-cultural adaptation of a Danish version of the McGill Ingestive Skills
Assessment (MISA), which quantifies eating and drinking abilities by scoring a meal observation. The original CanadianMISA
was translated and adapted into Danish (MISA-DK). For content validation of the MISA-DK, a judgemental quantification
process was applied using 13 experts. Thereafter, the MISA-DK was pilot tested by 16 occupational therapists. Finally, the
MISA-DK was linked to the International Classification of Functioning, Disability and Health (ICF). Content validity of
43 items was found for 93% in terms of adequacy, 67% in terms of clarity of item description, 86% in terms of clarity of score
descriptions, and 93% in terms of relevance. Thirteen of 14 sections of the instruction manual and score sheet were content
valid. In light of these results, a revised MISA-DK was produced for the pilot test, which then found content validity for all
sections and 98% of the items. The ICF linking resulted in 41 ICF-categories, which may reflect the complexity of eating and
drinking as well as a multidimensional structure of the MISA-DK. In conclusion, the MISA-DK is prepared for psychometric
testing using classical as well as modern test theory.

Key words: cross-cultural validation, eating and swallowing disorders, ICF, observation-based assessment, occupational
therapy

Introduction

Eating and drinking are complex basic activities of
daily life, which require effective, coordinated
function of the motor, sensory- and cognitive sys-
tem (1–3). These activities are strongly influenced
by the context (cultural, social, physical, personal,
spiritual, and temporal) surrounding a meal routine
and are essential to health and well-being (4). How-
ever, age-related physiologic changes in the aero-
digestive tract in conjunction with various medical
conditions may cause eating and drinking problems
in older people leading to dysphagia, i.e. eating and
swallowing disorders (2,5–7). Dysphagia in the elderly
is associated with increased comorbidity and mortality
(2,5–7) as well as reduced quality of life (7–9).

The goal of occupational therapy within dysphagia
management is to enable safe and independent eating,
drinking, and swallowing (1,4). This necessitates
specific assessment of all the phases of the eating,
drinking, and swallowing process (1,4). These inter-
dependent phases are conceptualized as: the pre-
oral phase where food/liquid is brought to the mouth;
the oral phase where food/liquid is prepared and
formed into a bolus for transportation into the phar-
ynx; the pharyngeal phase were the bolus is trans-
ported to the oesophagus simultaneous with airway
protection to prevent aspiration; and the oesophageal
phase where the bolus moves from the oesophagus to
the stomach (1–4). However, no evidence-based and
dysphagia-specific clinical assessments based on the
conceptual foundations of occupational therapy are
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currently available in Denmark (10). If the contribu-
tions of occupational therapy to health care are to be
explicit, the focus must be on occupational perfor-
mance (11,12). In order to define and describe the
occupational performance of the patient in the eating,
drinking, and swallowing process, occupational
therapy assessment may involve observation during
a mealtime in the patient’s habitual context (1,4).
Assessment based on observation necessitates a clin-
ical assessment instrument that has been developed
through a rigorous methodology with established evi-
dence of validity and reliability (1,11,12). Addition-
ally, the instrument should investigate all areas
of possible influences on a problem and should be
able to inform decisions about appropriate interven-
tions (12). Recently, the Canadian Association of
Occupational Therapists has published “The McGill
Ingestive Skills Assessment” (MISA), developed by
Lambert et al. (13). The MISA is designed to capture
aspects of eating and drinking not included in
technical assessments of dysphagia or traditional
swallowing trials (13). These procedures usually
require the administration of only a few spoonfuls
of a limited variety of liquid or food textures in a
standardized and artificial environment (2,14–16).
What is interpreted from these assessments does
not necessarily predict actual performance in a nat-
ural meal activity, and may lead to interventions with
limited relevance for the patient (2,14). The MISA
seems to provide an alternative approach as it eval-
uates the ability of elderly patients to consume a
variety of foods and liquids safely and independently
during the usual mealtime routine, and guides the
occupational therapist in identifying areas where
skills are impaired and amenable to rehabilitation
(13). The items in the MISA have been generated
from an extensive literature review and focus-group
methodology (17). Pilot testing and preliminary psy-
chometric testing were carried out to enable item
reduction and refinement (17). Finally, large-scale
testing of the MISA’s psychometric properties
indicates adequate construct validity, known-groups
validity, predictive validity, internal consistency, inter-
rater reliability, and intrarater reliability (18,19). Thus,
the MISA may be of value for Danish occupational
therapists practising dysphagia management. How-
ever, as the original Canadian version of the MISA
is in English, a translation and cross-cultural adapta-
tion process is necessary to assure the assessment’s
content validity, as well as its uniform administration
and interpretation across different languages and cul-
tures (20,21).
Content validation is a critical step in the transla-

tion process (20). Several aspects of test quality are
defined within the concept of content validity,
namely construct definition, adequacy, clarity, and

relevance (22). This implies that every element of a
clinical assessment instrument is to be evaluated
(23). A traditional procedure in content validation
involves subject-matter experts whose judgements
are quantified via formalized scaling procedures
(22–24). After a judgemental evaluation and possible
modifications, a pilot test is then used to identify
potential problems related to the clarity of the
instructions and the wording of the items when
used by those who would administer the instrument
(20). Finally, by linking a new clinical assessment
instrument to the International Classification of
Function, Disability and Health (ICF) (25), the
relationship between the assessment items and the
theoretical definition of the construct they aim to
measure can be examined (26,27). Thus, the content
validity can be established further (20). A precise
understanding of the content of a new clinical assess-
ment instrument may guide researchers and practi-
tioners when choosing an assessment instrument as
well as facilitate the direction for further validation in
the development process (26).
The objective of this study was to translate and

culturally adapt the MISA into a Danish version
(MISA-DK), as well as to content validate the trans-
lated version. The specific aims in the content vali-
dation process were to investigate whether any items
or sections of the MISA-DK needed modification in
order to be adequate, clear, and relevant; to investi-
gate whether the instructions and items in the revised
MISA-DK appeared clear when used in clinical prac-
tice; and to investigate to what extent the content of
the revised MISA-DK represents the ICF.

Material and methods

The study was carried out in four phases from
December 2008 to February 2010:

(1) translation and adaptation of the MISA;
(2) judgemental evaluation of the content validity of

the MISA-DK;
(3) pilot testing of the revised MISA-DK;
(4) linking the content of the revised MISA-DK to

the ICF.

Instrument

The MISA consists of a four-page score sheet and an
instruction manual, which outlines the conceptual
framework, the specific procedures for administering
and scoring, and the evidence of MISA’s reliability
and validity. The MISA is administered during the
observation of a test meal with 13 different food and
liquid consistencies. However, individual food pre-
ferences or dietary restrictions are taken into account.
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The MISA is composed of 43 items distributed in five
subscales (Figure 1):

(1) a positioning scale assessing the patient’s ability
to maintain a position that is safe for eating and
drinking;

(2) a self-feeding skills scale assessing the patient’s
self-feeding skills, behaviour, and judgement;

(3) a liquid ingestion scale assessing the patient’s
oral motor skills for liquids;

(4) a solid ingestion scale assessing the patient’s oral
motor skills for solids;

(5) a texture management scale assessing the
patient’s ability to manage a variety of food
textures.

Each item is described in detail in the instruction
manual, and is scored on a three-point ordinal scale.
Scores of 1 and 3 represent the absence or the
presence of the specific functional performance,
and a score of 2 represents deficient or inconsistent
functional performance. For the exact scoring of each
item within the first four scales, the categories in the
three-point ordinal scale are further described in the
instruction manual. For the texture-management
scale, the items represent a categorization of various
solid and liquid consistencies and the scoring is based
on the patient’s ability to manage the different consis-
tencies willingly and safely. The scores are summed to
give subscale scores and a total score for the entire
assessment (13).

Translation and adaptation

The translation method was based on Geisinger (20)
and Douglas & Craig (28). Initial forward translation
of the MISA was independently carried out by three
translators (two certified translators with no knowl-
edge of dysphagia, and one bilingual occupational
therapist experienced within the field of dysphagia
and a native speaker of Danish). A synthesis of the
three translations was performed by a review com-
mittee of two occupational therapists, a dietician,
and the first author (TH) (all experienced within the
field of dysphagia, bilingual, and native speakers of
Danish). The review committee scrutinized and
compared all translations with the original English
version of the MISA. Care was taken to focus on the
conceptual rather than the literal equivalence, and
emphasis was on semantic equivalence across lan-
guages, conceptual equivalence across cultures, and
translational quality (20,21,28). In this process,
some of the examples of the categorized consisten-
cies in the texture-management scale were adapted
into Danish food culture. In order to ensure seman-
tic equivalence and that no essential information had

been lost, the consensus version was compared with
the original version of the MISA by a bilingual
occupational therapist who is a native speaker of
English (USA). This resulted in some minor changes
to the wording of several items and score descrip-
tions. During the whole translation process, the
primary author of the original version of the MISA
(Heather C. Lambert) was consulted when needed.
Finally, the MISA-DK was proofread by a teacher in
Danish.

Participants

Judgemental evaluation of the content validity. The
MISA-DK was judged by 13 experts recruited pur-
posively from five main hospitals in the Capital
Region of Denmark. All experts were certified occu-
pational therapists and experienced within the field of
dysphagia for at least one year. The average length of
time since graduation in occupational therapy was
7.6 years (range 2–28); the average length of clinical
experience within the field of dysphagia was 6.1 years
(range 2–17); and 54% had participated in postgrad-
uate education in dysphagia.

Pilot testing. The MISA-DK was judged by 16 pilot
testers, eight of whom also participated in the
judgemental evaluation of the content validity.
The pilot testers were recruited purposively from
seven main hospitals and three rehabilitation cen-
tres in the Zealand region of Denmark. All pilot
testers were certified occupational therapists, prac-
tised in dysphagia management, and had the oppor-
tunity to use the MISA-DK in their own clinical
setting. The average length of time since graduation
in occupational therapy was 6.5 years (range 2–28);
the average length of clinical experience within the
field of dysphagia was 5.0 years (range 1–17); and
50% had participated in postgraduate education in
dysphagia.

Linking to the ICF. The MISA-DK was linked to the
ICF independently by two occupational therapists
(ICF raters) recruited from the Danish ICF network
(29), a multidisciplinary society which communicates
knowledge within the field of the ICF. Both ICF raters
were experienced in using the ICF as a tool in their
professional work.
All occupational therapists and the participating

patients in the pilot study gave informed consent.
The study was approved by the local ethical commit-
tee in the Capital region (Reg. No: H-C-2009-061) as
well as the Danish Data Protection Authority (Reg.
No: 2009-41-3719).
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Procedure

Judgemental evaluation of the content validity. As
recommended (24,30), the experts were provided
with the conceptual basis for the MISA via a two-
hour introduction meeting and the MISA-DK was
handed over. The experts were asked to examine the
MISA-DK and to respond independently to a validity
questionnaire (24,30) within three weeks. The validity
questionnaire was divided into two parts. Part one
covered the adequacy of the item terms in reflecting
the item content, the clarity of the item and score
descriptions, and the relevance of each item. Part two
covered the clarity of the sections in the instruction
manual and the sections of the score sheet. For each
content validity domain, a four-point Likert scale
was used (24): 1 = not at all adequate/clear/relevant,
2 = needs major modifications to be adequate/clear/
relevant, 3 = needs minor modifications to be ade-
quate/clear/relevant, 4 = very adequate/clear/relevant.
The experts were given the opportunity to provide
open-ended comments. The results of the judgement
were presented and discussed with the experts at a
two-hour follow-up meeting. All suggestions on mod-
ifications were sent to the primary author of the
original version of the MISA for final approval.

Pilot testing. The pilot testers attended a one-day
training programme in the use of the MISA-DK.
Subsequently, they applied the revised MISA-DK
to at least five patients at their own facility, and
answered the clarity domain of the validity question-
naire concerning the MISA-DK.

Linking to the ICF. The ICF raters were introduced to
the revisedMISA-DK and the linking rules (26). Each
ICF rater independently identified and extracted all
meaningful concepts within the overall purpose of the
MISA-DK and all 43 items, inclusive of the item and
score descriptions. Each meaningful concept was then
linked to the most precise ICF category within the
ICF components: body functions (b), body structures (s),
activities and participation (d), environmental factors (e),
and personal factors (26,27). The ICF categories are
represented by the letters b, s, d, and e, and are
followed by a numerical code at different levels. An
example selected from the body functions (b) compo-
nent is given in Figure 2.
If a single item encompassed different concepts, the

information in each concept was linked separately.
For example, the two meaningful concepts symmetry
of posture and reposition after weight shift were identified
for the item “maintain symmetry of posture”, and
were linked to the ICF categories d4153 maintaining a
sitting position and d4106 shifting the body’s centre of

gravity. Concepts that could not be linked to the ICF
because of insufficient information were labelled “nd”
(not definable). If a concept was not contained in the
ICF classification, then this concept was labelled “nc”
(not covered by the ICF) (26,27). The ICF raters
were asked not to use the “other specified” and “other
unspecified” ICF categories, and were asked to docu-
ment additional information if concepts were difficult
to link, and if they were not definable or not covered
by the ICF.

Analyses

Judgemental evaluation of the content validity. In order
to estimate quantitative evidence of content validity of
the MISA-DK, the Content Validity Index (CVI)
(24,31) and the Average Deviation (AD) Index
(32) were used.
The CVI indicates the proportion of experts who

gave ratings of 3 or 4 on the content validity question-
naire, i.e. endorsed an item or section as adequate/
clear/relevant. CVI values can range from 0 to 1 (24).
For this study, a universal agreement approach was
applied (33). This implied that items or sections of the
MISA-DK achieving CVI = 1 were deemed to be
content valid; otherwise they needed to be scrutinized
for possible modifications. As the CVI is associated
with a risk of chance agreement among the experts and
there is a loss of information collapsing the four-
point Likert scale responses into two nominal catego-
ries (33), a second analysis of interrater agreement was
undertaken using the AD index (32). The AD index is
proposed as a measure of interrater agreement for
ratings on a Likert scale of a single target on a single
occasion (32). The AD index is calculated by deter-
mining the extent to which each expert’s rating differs
from the mean or the median rating, summing up the
absolute values of these deviations and dividing by the
number of deviations (32). As the four-point Likert
scale is based on an ordinal scale construction (34) the
median rating (ADMd) was applied in this study. Burke
&Dunlap (32) set the upper cut-off limit for acceptable
and statistical significant agreement levels as a function
of the sample size and the number of categories on the
Likert scale (a = 0.05). Accordingly, the upper cut-
off level was 0.65, indicating acceptable ADMd results
unlikely to be obtained by chance (32).
For all the items and the sections of the MISA-DK,

the CVI values were examined to determine whether
they were endorsed by the experts or not; then the
ADMd values were examined to determine the level and
significance of agreement among the experts. There-
after, the open-ended comments from the experts were
considered to determine possible modifications of the
MISA-DK.
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Pilot testing.The pilot testers’ judgements of the clarity
domain of the MISA-DK were also evaluated using
the CVI (24,31) and the ADMd (32). For the CVI, the
universal agreement approach was applied (33), and
for the ADMd, an upper cut-off level of 0.67 was used
(32). Differences in the judgements between the pilot
testers who participated in the judgemental evaluation
versus those who did not was analysed using the
Mann–Whitney U-test and a two-sided significance
level of 0.05 (34).

Linking to the ICF. Consensus between the two ICF
raters was used to decide which ICF categories should
be linked to the MISA-DK (27). If there was dis-
agreement between the selected categories in terms of
the specific level, the less specific higher-level category
was selected, as this level incorporates the attributes
from the more specific lower-level categories (25). In
case of absolute disagreement between the two ICF
raters, TH made a decision based on the additional
information documented by the ICF raters. If the
same ICF category was addressed repeatedly in a
single item the category was counted only once.
The consent density was analysed using the average
number of identified concepts per item and the con-
tent diversity was examined using the number of ICF
categories per concept (35). For the content density,
a value exceeding 1 indicates that more than one
concept was identified. For the content diversity, a
value of 1 indicates that each concept was linked to a
different ICF category and a value below 1 indicates
that several concepts were linked to one and the same
ICF category (35). In addition, the frequency of the
linked ICF categories that were attributed to the ICF
components was calculated.
All statistical calculations were carried out using

SAS 9.1 and SPSS 17.0.

Results

Judgemental evaluation of the content validity

The results of the judgemental evaluation of the
content validity of the MISA-DK are presented
in Table I. Of the 43 items on the MISA-DK,
adequate content validity (i.e. CVI = 1.00) was found
for 40 items in terms of adequacy of the item term, for
29 items in terms of clarity of the item description, for
37 items in terms of clarity of the score descriptions,
and for 40 items in terms of relevance. For all
43 items, ADMd < 0.65 indicated acceptable and
statistically significant agreement among the experts
in terms of adequacy of the item terms and clarity of
the item and the score descriptions. When consider-
ing the relevance of the items by means of the ADMd,
there were acceptable and statistically significant
agreement levels for all but one item, which obtained
an ADMd value of 0.69 indicating that this result could
have been obtained by chance. In total, the content
validity domains not endorsed by means of the CVI
referred to 21 items of which 13 items belong to the
texture-management scale. The comments made by
the experts for these items were that it seems that they
contain several purposes. Other comments made by
the experts were specific suggestions for alteration of
item terms as well as linguistic modifications of items
and score descriptions.
Of the seven sections in the instruction manual of

the MISA-DK, adequate content validity (i.e.
CVI = 1.00) was found for all sections in terms of
clarity. ADMd < 0.65 indicated that acceptable and
statistical significant agreement was obtained in all
cases. Of the seven sections on the score sheet, the
CVI values indicated that the experts did not endorse
one section, “the summing up section”, in terms of
clarity with a CVI = 0.92. It was pointed out that the

Code Category Level

b5 Functions of the digestive, metabolic and endocrine systems first  

b510 Ingestion functions second

b5105 Swallowing third 

b51051 Pharyngeal swallowing fourth 

b51058 Swallowing, otherspecified fourth 

b51059 Swallowing, unspecified fourth 

Figure 2. Example of ICF codes and categories at different levels from the body functions component (25).

Validation of a Danish version of The McGill Ingestive Skills Assessment 287

Sc
an

d 
J 

O
cc

up
 T

he
r 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

D
an

m
ar

ks
 V

et
er

in
ae

r 
&

 J
or

db
ru

gs
bi

bl
io

te
k 

on
 1

1/
25

/1
2

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



equations for the calculation of the percentage score
were difficult to interpret. ADMd < 0.65 indicated that
acceptable and statistically significant agreement was
obtained in all cases.
Based on the results and with the approval of the

Canadian MISA’s primary author, certain modifica-
tions were applied to the MIDA-DK (see Table II).
No items or sections were eliminated.

Pilot testing

The results of the pilot test of the revised MISA-
DK are presented in Table III. Adequate content
validity (i.e. CVI = 1.00) was found for 42 of the
43 items in terms of clarity of item and score descrip-
tions. ADMd results <0.67 indicated acceptable and
statistically significant agreement levels among the

pilot testers in terms of clarity of all item and score
descriptions. In total, the content validity domains not
endorsed by the CVI referred to item 3, “maintain
90-degree hip angle”. No specific comments were
made by the pilot testers for this item. Adequate
content validity (i.e. CVI = 1.00) was found for all
sections in the instruction manual and the score
sheet of the MISA-DK in terms of clarity. ADMd

results < 0.67 indicated that acceptable and statisti-
cally significant agreement was obtained in all cases.
There was no significant difference in the ratings of

the items or sections of the revised MISA-DK
between the pilot testers who participated in the
judgemental evaluation versus those who did not
(the calculated U-values ranged from U = 19.5 to
U = 32.0, and the p-values ranged from p = 0.063
to p = 1.0, Mann–Whitney U-test (a = 0.05)).

Linking to the ICF

A total of 41 different ICF categories were addressed
in the MISA-DK of which 60% could be selected on
the basis of absolute consensus between the two ICF
raters. The overall purpose of the MISA-DK was
linked to the ICF categories d550 eating and
d560 drinking within the activity and participation
component.
The results of the ICF linking process at item level

are presented in Table IV. For the 43 items of the
MISA-DK a total of 214 concepts were identified;
117 of these concepts were identified for the 13 items
in the texture-management scale. These items are
described and scored in a similar manner, which
resulted in identical concepts across items. In general,
the density ratio of 5 indicates that several concepts

Table I. Content validity of the MISA-DK judged by experts (n = 13).

CVIa

(range)
CVI = 1.00

(number of items/sections)
ADMd

b

(range)
ADMd < 0.65

(number of items/section)

Items (n = 43)

Adequate item terms 0.92–1.00 40 0.00–0.54 43

Clear item descriptions 0.92–1.00 29 0.00–0.31 43

Clear score definitions 0.85–1.00 37 0.00–0.53 43

Relevant items 0.85–1.00 40 0.00–0.69 42

Instruction manual (n = 7)c

Clear sections 1.00–1.00 7 0.00–0.46 7

Score sheet (n = 7)d

Clear sections 0.92–1.00 6 0.08–0.54 7

Notes: aCVI =Content Validity Index: CVI of 1.00 reflects endorsement by all 13 experts. bADMd = Average Deviation Index based on median
ratings: ADMd < 0.65 are acceptable and statistically significant (a = 0.05). cSeven sections: conceptual framework, using the MISA, intended
use, preparation, test meal, set-up, and scoring. dSeven sections: summing up section, positioning scale, self-feeding skills scale, liquid
ingestion scale, solid ingestion scale, and the texture management scales for solids and liquids.

Table II. Approved modifications of the MISA-DK.

Altered item terms Item 4 “Maintains postural stability in the
trunk”

item 11 “Able to complete the meal
without fatigue”

Item 18 “Clear the airway if necessary
after liquids”

Item 30 “Clear the airway if necessary
after solids”

Modification of
item descriptions

Item 30, and items 31–43

Modification of
score descriptions

Item 3, item 13, item 15, item 17, item 18,
and item 30

Modification of
sections

In the section “Scoring” in the instruction
manual, the equations for the percentage
score were elaborated.
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were identified for all 43 items. The diversity ratio of
0.2 indicates that concepts from different items were
linked to the same ICF category. For example, the
ICF category d440 fine hand usewas linked to concepts
within two items in the self-feeding skills scale, and
the ICF category b5103 manipulation of food in the
mouth was linked to concepts within four items on the
solid ingestion scale. Six concepts could not be linked
to the ICF and were coded nd or nc. For the 41 linked
ICF categories, 63.4% were within the body functions
component, 2.4% were within the body structures
component, 24.4% were within the activity and
participation component, and 9.8% were within envi-
ronmental factors. No items were linked to personal
factors.
The most frequently addressed categories were

related to the ingestion functions (b510) at second,
third, and fourth level in chapter b5 “functions of the
digestive, metabolic and endocrine system”. In total,
concepts from 28 items were linked to categories in
this chapter. The other linked categories were related

to mental functions (b1), sensory functions and pain (b2),
voice and speech functions (b3), respiration functions (b4),
neuromusculoskeletal and movement-related functions (b7),
structures involved in voice and speech (s1), learning and
applying knowledge (d1), mobility (d4), self-care (d5),
interpersonal interactions and relationships (d7), products
and technology (e1), and support and relationship (e3).

Discussion

Discussions of results

The objective of this study was to translate and
culturally adapt the MISA into Danish and to exam-
ine the content validity of the translated version using
judgemental evaluation, pilot testing, and linking to
the ICF. In the translation phase, only a small number
of adaptations were made because of cultural motives,
and it may be assumed that the underlying concept of
the Canadian MISA is appropriate for use in Den-
mark. For further cross-cultural adaptation it will,
however, be suitable to compare how the items func-
tion across Canadian and Danish groups, which can
be realized through statistical methods such as differ-
ential item function analysis (20,21) or structural
equation models (36).
As no former content validity study using quanti-

tative methods has been performed on the MISA, the
results from this study cannot be compared with other
research. In the present content-validation process,
the extent to which the items and the sections in the
MISA-DK were adequate, clear, and relevant using
expert judgements was quantified by means of the
CVI and the AD index. For the CVI, a universal
agreement approach (33) was applied, which resulted
in modification and adaptation of 21 scale items and
one section of the MISA-DK. However, it may be
questioned whether using a universal agreement

Table III. Content validity of the MISA-DK judged by pilot testers (n = 16).

CVIa

(range)
CVI = 1.00

(number of items/sections)
ADMd

b

(range)
ADMd < 0.67

(number of items/sections)

Items (n = 43)

Clear item descriptions 0.94–1.00 42 0.00–0.31 43

Clear score definitions 0.81–1.00 42 0.00–0.56 43

Instruction manual (n = 7)c

Clear section 1.00–1.00 7 0.00–0.25 7

Score sheet (n = 7)d

Clear section 1.00–1.00 7 0.13–0.20 7

Notes: aCVI =The Content Validity Index: CVI of 1.00 reflects endorsement by all 16 pilot testers. bADMd =Average Deviation Index based on
median ratings: ADMd < 0.67 are statistically significant (a =.05). cSeven sections: conceptual framework, using the MISA, intended use,
preparation, test meal, set-up, and scoring. dSeven sections: summing up section, positioning scale, self-feeding skills scale, liquid ingestion
scale, solid ingestion scale, and the texture-management scales for solids and liquids.

Table IV. Frequencies of items, concepts, and ICF categories in
the MISA-DK.

Number of items (n) 43

Number of concepts (n) 214

Content density (concepts per item) 5

Number of different ICF categories 41

Content diversity (categories per concept) 0.2

Concepts not covered or defined by the ICF (n) 6

ICF categories per component

Body functions (n (%)) 26 (63.4)

Body structures (n (%)) 1 (2.4)

Activity and participation (n (%)) 10 (24.4)

Environmental factors (n (%)) 4 (9.8)
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approach is too rigorous as the likelihood of achieving
total agreement is decreased when the number of
experts is high (31). According to Lynn (24), CVI
values equal to 0.78 are appropriate when the number
of experts exceeds 10. Using this guideline would
have resulted in no modification or adaptation of
the MISA-DK. The additional interrater agreement
analyses using the AD index indicated acceptable and
statistically significant agreement levels for all
content-validity domains but one in terms of rele-
vance for one item. This may signal that the per-
formed modifications and adaptations based on the
CVI results may have been superfluous. However, the
open-ended comments made by the experts and the
discussions at the follow-up meeting did reflect a need
for modification and adaptation. This highlights the
necessity of a rigorous standard when interpreting
the CVI (33) as well as the importance of combining a
quantitative and a qualitative approach in the content-
validation process (22,23). Furthermore, the pilot test
of the revised MISA-DK came up with 98% of the
items obtaining CVI = 1.00 for the clarity of the item
descriptions and the score definitions versus 67% and
86% in the judgemental evaluation of the content
validity. This may well reflect that the MISA-DK
did improve from the provided modifications and
adaptations. Although the relevance of three items
was not endorsed by the experts using the CVI, no
items were eliminated. It is suggested that for a scale as
a whole to be judged as having excellent content
validity it should be composed of items of which
80% obtain CVI values that meet the stated criteria
(30,31), which was CVI = 1.00 in this study. The
judgemental evaluation of the content validity in this
study may indicate that the items in the MISA-DK
form a strong scale in terms of relevance, as 93% of the
items obtained CVI = 1.00. In addition, before any
deletions of items in the MISA-DK it is necessary to
investigate the internal scale validity. This may be
achieved using modern test theory models such as
Rasch analyses (20,21,37).
In the pilot test, item 3 did not meet the stated CVI

criterion in relation to the clarity of the item and score
description. As the AD index indicated acceptable
and statistical significant agreement among the pilot
testers for item 3, and as no specific comments were
made, no modifications were carried out. As well, the
MISA-DK is now composed of items of which 98%
obtained CVI = 1.00 for the clarity domain, which
indicates excellent content validity for this domain
(30,31). However, it is important to investigate fur-
ther how this item functions. This may also be
achieved using modern test theory models such as
Rasch analyses (20,21,37).
In the content-validation process, the extent to

which the content in the MISA-DK is represented

by the different ICF components was examined.
Most of the identified meaningful concepts in the
MISA-DK were covered by the ICF model. Not
surprisingly, the purpose of the MISA-DK was
linked to the ICF categories d550 eating and
d560 drinking from the activity and participation
component. Going into details at item level, a
more varied picture of the content in the MISA-
DK was reflected, which may indicate that the
MISA-DK covers most of the ICF components.
This is in line with Treats (14), who argues that
all ICF components should be emphasized in dys-
phagia management in order to reduce the risk of
non-compliance with the dysphagia interventions.
However, as the present linking process resulted in
a greater representation of the body functions com-
ponent compared with the activity and participation
component, it may be assumed that the MISA-
DK assesses underlying functions for occupational
performance (11,12). It is important to consider that
a complete view of occupational performance must
cover performance skills and performance patterns in
conjunction with patient factors (i.e. body functions
and body structures), activity demands, and contexts
(1,11,12). In this view, the MISA-DK should not be
used in isolation, but must be supplemented by
assessment instruments using the patient’s perspec-
tive (12). Within the area of dysphagia, specific
assessments using the patient’s perspective have
become available (38).
The MISA-DK was linked to categories across four

ICF components. This may indicate that the MISA-
DK integrates the complexity of eating and drinking.
However, it may also indicate that the MISA-DK is
multidimensional (39). It is important to realize that
when the scores of items measuring different compo-
nents are added to form one overall score and these
scores are based on an ordinal scale construction,
interpretation of the final result and the real meaning
of the finding may be questionable (37,39). If we want
to estimate quantities from the counts of observed
behaviours, one of the theoretical requirements for an
assessment instrument is that it is based on a unidi-
mensional construct (39). An approach for investi-
gating the dimensional structure and scalability can be
Rasch analyses (37,39), which will need to be applied
to the MISA-DK in future research. The develop-
ment of the original version of the MISA is based on
the classical test theory of reliability and validity. As
validation of an assessment instrument is an ongoing
process (37), application of Rasch analyses to the
original version of the MISA would also be beneficial.
In addition, as the MISA was developed before the
publication of the ICF (17) it would be appropriate
to repeat the linking process on the Canadian
version of theMISA. This would contribute to further
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cross-cultural adaptation of the MISA-DK as well as
verifying the results from this study.
Although the four ICF components are represented

in the MISA-DK, the diversity ratio was relatively
low, and the ICF categories related to ingestion
functions in the body function component were fre-
quently addressed. The primary evaluations of these
functions are the fibreoptic endoscopic evaluation of
swallowing (FEES) or the videofluoroscopic modified
barium swallows evaluation (VFS) (2,14–16). There-
fore, the FEES or the VFS should be considered as
criterion standards in further validation of the MISA-
DK. Likewise, as the MISA-DK addresses a broad
number of functions including mental and mobility-
related functions, tools addressing these issues will
also have to be applied.
It seems that the results of the ICF linking process

may deepen the understanding of the experts’ judge-
ments of the MISA-DK. Several items were linked to
the same ICF categories, which may explain why
some items were judged by the experts not to be
relevant. Several meaningful concepts were identified
for the items in the texture-management scale, which
may explain the experts’ perception of several pur-
poses for these items. However, this did not seem to
be an issue for the pilot testers, who participated in a
one-day training programme in the use of the MISA-
DK. This may underline the necessity of formal
training in the use of the MISA-DK. For the moment
this is not a prerequisite, but it is recommended that
the occupational therapist becomes acquainted with
the items and their scoring before administration of
the assessment (13).
In general, the results of this content-validation

process emphasize the importance of a comprehensive
approach when evaluating the content of a clinical
assessment. The procedures used to facilitate and
evaluate content validity are to be based on both
judgemental methods and statistical evaluations
(22). Using statistical evaluation based on modern
test theory models such as Rasch analyses will provide
further information regarding content and construct
validity (22) as well as cross-cultural validity (20,21).
This will be applied in the forthcoming field testing of
the MISA-DK in addition to testing its reliability and
validity using classical test theory.

Discussions of methodology

The translation procedure applied in this study used
an alternative approach to the standard back-
translation methodology. Back-translations have no
clear scientific basis to prevent the production of poor
translations (20,28). Alternative approaches have
been successful in producing adaptations that are of

equal psychometric quality to the original versions of
health-related quality-of-life questionnaires (40).
After the forthcoming psychometric testing of reli-
ability and validity of theMISA-DK, comparison with
the results from the large-scale testing of the Canadian
MISA (19) will verify whether or not the applied
translation and content-validation method was
successful (20,21).
For the analysis of the content validity, the CVI

and the AD index were used. Other agreement
indices such as Kappa statistics (41) have been sug-
gested (33). However, very large samples of experts
are required to obtain a high degree of agreement with
a high degree of confidence when using Kappa
(33,41). In addition, the value of Kappa depends
on the prevalence in each category used for the rat-
ings (41), and it can therefore be misleading despite
high proportions of agreement on adequate content
validity (31).
In repeated judgements of the content validity of an

instrument, the experts should be equally qualified
(24,30). This was not the case in this study as the pilot
testers attended a formal training course in theMISA-
DK and the experts in the judgemental evaluation did
not. In that sense, the pilot testers may have gained a
deeper understanding of the content in the MISA-
DK. Furthermore, some of the pilot testers also
participated in the judgemental evaluation of the
MISA-DK, which may have influenced their second
judgements. However, no statistically significant dif-
ferences in the judgements were found between the
pilot testers who participated in the judgemental
evaluation versus those who did not.
A potential limitation for the linkage procedure is

that, although being very familiar with the ICF clas-
sification, the ICF raters did not know about the
linking rules a priori. It is important to note that
the linking rules, although being standardized guide-
lines, present some challenges in establishing mean-
ingful concepts and consensus in the linking process
(27). Therefore, before the linking procedure, a prac-
tice period with the linking rules would have been
preferable. Furthermore, the reliability of the linking
process would have been strengthened by higher
number of ICF raters.
In the present study, the content-validation process

involved occupational therapists at all levels. This
might have weakened the range of representation
and the expertise in the content-validation process.
Dysphagia is typically managed by a multidisciplinary
team of speech-language pathologists, dieticians, phy-
sicians, radiologists, nurses, and respiratory therapists
(1,2). However, in Denmark occupational therapists
are primarily responsible for the management of dys-
phagia (10). Therefore, it was decided to base the
content validation solely on experts from the field of
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occupational therapy. In addition, using purposeful
sampling for the expert panel and the pilot testing
ensured a range of clinical expertise and postgraduate
education in dysphagia.

Conclusion and implications for further
research and practice

This preliminary study represents the first steps in
the cross-cultural adaptation of the Danish version of
the MISA. Experts’ judgement of content validity
suggested that the direct use of the MISA-DK was
inappropriate and that some modifications and adap-
tations were needed. Thereafter, pilot testing pro-
vided strong evidence for the content validity of the
revised MISA-DK. Furthermore, by linking it to the
ICF it was found, that the MISA-DK covers most of
the ICF components and reflects the complexity of
eating and drinking activities. The results of the ICF
linking process also reflected a need to apply modern
test theory models such as Rasch analyses in addition
to classical test theory in the validation process. It
seems now that the MISA-DK is ready for further
field testing in order to verify its psychometric prop-
erties in terms of reliability and validity using classic
test theory (20) as well as internal scale validity,
dimensionality, scalability. and differential item
function using modern test theory (20,21,39).
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Purpose: The study aimed to validate the Danish version of the 
Canadian the “McGill Ingestive Skills Assessment” (MISA-DK) 
for measuring dysphagia in frail elders. Method: One-hundred 
and ten consecutive older medical patients were recruited 
to the study. Reliability was assessed by internal consistency 
(Chronbach’s alpha). External construct validity (convergent 
and known-groups validity) was evaluated against theoretical 
constructs assessing the complex concept of ingestive skills. 
Internal construct validity was tested using Rasch analysis. 
Results: High internal consistency reliability with Chronbach’s 
alpha of 0.77–0.95 was evident. External construct validity 
was supported by expected high correlations with most of 
the constructs related to ingestive skills (rs = 0.53 to rs = 0.66). 
The MISA-DK discriminated significantly between known-
groups. Fit to the Rasch model (x2 (df) = 12 (12), p = 0.424) 
and unidimensionality of the MISA-DK was confirmed after 
resolving disordered thresholds for 11 items and adjustment of 
local dependency. Conclusion: The psychometric properties of 
the MISA-DK equal the original Canadian version. Assessment 
of internal construct validity indicated multidimensionality 
due to local dependency. Although achieving good fit to the 
Rasch model after adjustments, additional studies are needed 
to establish cross-cultural validity. Finally, establishment of the 
inter- and intra-rater reliability of the MISA-DK is also needed.

Keywords:  construct validity, Denmark, dysphagia, frailty, 
McGill Ingestive Skills Assessment, occupational therapy

Introduction

Dysphagia is a predictor of pneumonia in frail elders [1,2] and 
is associated with poor rehabilitation outcomes and reduced 
quality of life [3]. Frailty is characterised by vulnerability, 
general susceptibility to disease and poor outcome [4]. As 
dysphagia can produce impaired swallow efficacy and safety 
with subsequent malnutrition and aspiration pneumonia 

[1–3,5], it requires an attentive multidisciplinary dysphagia 
management approach in frail elders [5,6].

The goal of occupational therapy in dysphagia management 
is to assist patients to return to efficient and safe performance 
in eating and drinking activities [7]. Occupational therapists 
consider performance in activity as a dynamic interaction of 
the activity, the person and the environment [8], and obser-
vation of this interaction is a core part of the occupational 
therapy assessment process [8,9]. This necessitates clinical 
measurements with established evidence of validity and reli-
ability [9,10].

In a recently published literature review concerning evi-
dence-based clinical measures of elderly dysphagic patients’ 
performance in eating and drinking during a natural meal 
[10], the McGill Ingestive Skills Assessment (MISA) [11] was 
recommended.

The MISA measures the ability of elderly patients to eat 
and drink safely and independently during the usual meal-
time routine [11]. The conceptualisation of eating and drink-
ing in the MISA is based on a construct termed “Ingestion” 
[11]. Ingestion includes cognition, physiological factors such 
as hunger, exteroceptive sensation of the meal, neck and 
truncal position, the manual and oromandibular aspects of 
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Validity evidence is a prerequisite to verify whether a •	
measurement instrument in fact accomplish what it is 
supposed to accomplish.
Using classical test theory in combination with the •	
Rasch Model provides comprehensive insight of valid-
ity evidence.
The Danish version of the McGill Ingestive Skills •	
Assessment provides valid estimates of dysphagia 
patients’ ingestive skill abilities.

Implications for Rehabilitation
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eating and drinking as well as the voluntary, automatic and 
reflex components of bolus preparation and the swallow [12]. 
The MISA assigns ordinal scores to the ingestive skills of the 
patient and provides subscale scores and a total score [11]. 
The items in the MISA have been generated and psychometri-
cally tested using classical test theory, and shows adequate 
construct validity, predictive validity, internal consistency, 
inter- and intra-rater reliability [10,13–15].

The MISA has been translated into Danish [16] and estab-
lishment of its measurement equivalence (i.e. validity and 
reliability) is now required [17]. During the translation and 
adaptation of the Danish version of the MISA (MISA-DK) 
[16], it was suggested to analyse the MISA-DK using the 
Rasch model [18] as well. The Rasch model is useful for test-
ing whether items from a scale measure a unidimensional 
construct, which is required for summation of ordinal scores 
[18,19]. Thus, the aims of this study were to investigate the 
measurement equivalency of the MISA-DK using classical test 
theory and investigate whether the MISA-DK appears to rep-
resent an unidimensional construct. The specific objectives 
were as follows:

Examination of the reliability and the external construct 1.	
validity of the MISA-DK in terms of internal consistency, 
convergent and known-groups validity.
Examination of the internal construct validity of the 2.	
MISA-DK in terms of fit to the Rasch model.

Methods

Design
We applied a cross-sectional design combining classical test 
theory [20] with the Rasch model [21]. This combination 
enables a comprehensive assessment of the capacity of the 
instrument to measure the intended construct, i.e. validity 
[20,22].

Classical test theory examines validity via theoretical 
assumptions about the targeted construct and its relations 
to other variables [20]. As no gold standard for measuring 
ingestive skills exists [10], it was not possible to use criterion 
validation. Therefore, we examined the relationship between 
the MISA-DK and constructs with known relationship to 
ingestive skills; i.e. construct validity [20]. Construct validity 
was examined by convergent validity and known-group valid-
ity [20]. Because ingestion is complex [12], the best constructs 
for convergent validation was determined to be: cognition 
measured with the Mini-Mental Status Examination (MMSE) 
[23], physical function measured with the Barthel-100 index 
(BI) [24], orofacial function measured with the Nordic 
Orofacial Test-Screening (NOT-S) [25] and swallowing func-
tion measured with the Water Swallow Test (WT) [26]. For the 
known-group validity, we examined whether the MISA-DK 
would be able to discriminate among groups with different 
levels of disability [27] in terms of frailty and pneumonia.

The Rasch model provides a mathematical model, which 
is a probabilistic form of Guttman scaling [18,21]. For the 
MISA-DK to be valid, it is expected that each item has its own 
level of difficulty on the trait (e.g. ingestive skills) and every 

patient has his or her own level of ability on the trait [21,28]. A 
more able patient will more likely succeed items than a lesser 
able patient, and easier items are more likely to be passed by all 
patients [21]. Thus, it is expected that the items forming a scale 
is unidimensional [18–22,29]. Unidimensionality includes 
that the items in the scale represent one common underly-
ing latent construct, which is the only factor that accounts for 
variations in score patterns [18–22]. The presence of differen-
tial item function (DIF) and/or local dependency violate the 
requirement of unidimensionality [18]. DIF occurs when the 
probability of being rated on a particular score is not condi-
tioned on the trait but is dependent of external factors such as 
gender or age [18,20,21]. Local dependency occurs when the 
score on an item depends on the score on other items after 
controlling for the latent trait or because of multidimension-
ality [29].

Participants
Patients consecutively admitted to two departments of gen-
eral medicine at a large hospital in the Capital Region of 
Copenhagen between December 2009 and February 2011 
were screened for inclusion within 48 hours of admission. The 
patients were invited to participate in the study if they were 
over 65 years, were not terminally ill, would require more 
than 2 days of hospitalization and were able to give personal 
information and written informed consent. The patients were 
excluded if they did not fulfil five criteria for direct swallow-
ing evaluation [30], namely the ability to: remain alert for at 
least 15 minutes, sit in a chair or bed in at least a 60° upright 
position, swallow saliva, cough voluntary and clear the throat 
twice. Of 439 eligible patients, 168 patients were unable to 
give personal information and written informed consent 
and 87 patients declined. Of the remaining 184 patients, 74 
(40%) were unable to perform the five swallowing criteria. 
This resulted in the inclusion of 110 patients. The study was 
approved by the local ethical committee in the Capital region 
(Reg. No: H-C-2009-061) and the Danish Data Protection 
Authority (Reg. No: 2009-41-3719).

Measurements
The MISA-DK is composed of 43 items distributed into six 
subscales: 1) positioning (4 items) addressing the patient’s 
ability to maintain a position that is safe for eating and drink-
ing; 2) self-feeding skills (7 items) addressing the patient’s self-
feeding skills, behaviour and judgement; 3) liquid ingestion 
(7 items) addressing the patient’s oral motor and pharyngeal 
skills for liquids; 4) solid ingestion (12 items) addressing the 
patient’s oral motor and pharyngeal skills for solids; 5) texture 
management-solids (8 items) addressing the patient’s ability to 
manage eight solid food textures and 6) texture management-
liquids (5 items) addressing the patient’s ability to manage five 
liquid textures. Each item is scored on a three-point ordinal 
scale (1 = absent, 2 = inconsistent and 3 = present functional 
performance). High scores indicate high ability levels in 
ingestive skills [11,16].

The MMSE measures seven domains of cognition (temporal 
orientation, spatial orientation, immediate memory, attention 
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and calculation, recall, language, and visual construction). 
The score range from 0 to 30, and increasing scores indicate 
higher cognitive ability [23,31].

The BI measures the patient’s performance in 10 activities 
of daily life. The items are related to self-care (feeding, groom-
ing, bathing, dressing, bowel and bladder care and toilet use) 
and to mobility (ambulation, transfers and stair climbing). 
The score range from 0 to 100, and increasing scores indicate 
higher physical function [24]. The BI was routinely completed 
by the facility nurse staff or by interview to the patient.

The NOT-S is a screening instrument of orofacial dysfunc-
tion and contains a clinical examination with six domains 
(the face at rest, nose breathing, facial expression, masticatory 
muscle and jaw function, oral motor function and speech). 
The score range from 0 to 6, and higher score indicates orofa-
cial dysfunction [25].

The WT included two stages. In stage 1, a teaspoon (5 ml) 
of water was given three times and those patients safe on at 
least two of three attempts were given a larger volume (60 ml) 
of water to drink continuously from a cup. The criteria for 
safety completion of stage 1 and 2 were: no delay or absence 
of up and forward laryngeal movement on attempted swallow, 
no cough or choking during or after the swallow, no change 
in voice quality and no signs of respiratory distress. Failure at 
either stage was recorded as a failed WT [26].

Frailty: The patients were considered frail if they fulfilled 
three or more of the following criteria [32]: unintentional weight 
loss, exhaustion, weakness, slowness and poor physical activity. 
The presence of weight loss was determined by the initial screen-
ing of the Nutrition Risk Screening [33] routinely performed 
and documented by the facilities’ nursing staff. Exhaustion was 
measured through interview with the Danish version of the 
WHO-five Well-Being index (WHO-5). The score range from 0 
to 100 and a cut off <50 indicate poor well-being [34]. Weakness 
was measured by decreased grip strength using a handheld 
dynamometer (average of 3 measures using dominant hand) 
and established norms at age and gender [35]. Slowness was 
measured as a time of >19 seconds on the “Timed Up & Go” test 
[36]. Poor physical activity was determined by a BI score <50, 
indicating moderate to severe functional disability [24].

Pneumonia: The presence of pneumonia was determined 
on basis of the diagnosis made by the medical physician of the 
patient and documented in the patients’ medical file. Clinical 
findings, laboratory data, chest x-ray and antibiotic treatment 
were registered.

Procedure
The first author (TH), who is a senior occupational therapist 
with specialised knowledge and skills in dysphagia manage-
ment, administered the MISA-DK to the patients at breakfast 
or lunch time. All additional measurements and data collec-
tion was performed within 2 days after the MISA-DK by a 
research assistant (RA), who is an experienced occupational 
therapist. TH and RA were blinded to the results of the addi-
tional measurements and the MISA-DK respectively. Before 
enrolment of patients, RA practised all the additional mea-
surements with 10 patients under supervision of TH.

Statistical analysis
Reliability and external construct validity: The internal consis-
tency reliability was analysed using Cronbach’s alpha (α) [27]. 
The external construct validity was analysed using nonpara-
metric statistics as the Kolmogorov-Smirnov test displayed 
not-normal distributions for several of the variables. For the 
convergent validity, Spearman’s rho (rs) was used [27]. We 
expected the MISA-DK total scale to correlate strongly with 
the MMSE, the BI, the NOT-S and the WT. For the subscales, 
we expected that: positioning correlated with the BI; self-
feeding skills correlated with the BI and the MMSE; and solid 
and liquid ingestion as well as texture management correlated 
with the NOT-S and the WT. The magnitude for a strong cor-
relation was set to >0.50 [27]. In order to assess the relative 
importance and the contributions of the convergent variables 
to variance in the construct (i.e. ingestive skills), stepwise 
multiple regression analysis was applied [20]. Analysis was 
conducted separately for the MISA-DK total scale and the 
subscales as dependent variables and the convergent variables 
as independent variables. Evidence of multicolinearity was not 
present and age should not be controlled for. For the known-
group validity, the Mann Whitney U-Test and a two-sided 
significance level of 0.05 [27] were used to test whether the 
MISA-DK scales would discriminate between frail patients 
versus not frail patients, and between patients with and with-
out pneumonia. The statistical analysis was undertaken using 
SPSS, version 17.0 (SPSS Inc., Chicago, IL).

Internal construct validity: The Rasch model specifies that 
the probability of a patient succeeding an item is a logistic 
function of the difference between the patients ability level 
and the difficulty of the item [18,21]. Thus, the ordinal scores 
are transformed into logits (log-odd units) [21]. Item and 
patient parameter are estimated separately and are placed on 
the same logit-scale centered by a mean item location of zero. 
Positive values reflect difficult items and high ability levels, 
and negative values reflect easy items and low ability levels 
[21]. Rasch analysis is an iterative process and a number of 
tests are performed [18,37–39], which we applied into four 
steps. All items of the MISA-DK were treated as one scale.

In step 1, three overall model fit statistics were considered. 
Two are item-person interaction statistics, which are a sum-
mary of all the individual item and person fit residuals (i.e. 
the degree of divergence between the Rasch model expecta-
tions and that actually accounted for in the raw data set). The 
fit residuals are transformed to approximate a z-score and 
represent a standardised normal distribution. For model fit, 
these summary fit residuals should have a mean close to 0.0 
and a standard deviation (SD) of 1.0 [38], though SD <1.4 is 
usually accepted. The third fit statistic is an item-trait interac-
tion statistic calculated as a chi-square (χ2), which should be 
nonsignificant (p > 0.05). This fit statistic reflects whether the 
hierarchical ordering of the items is consistent across differ-
ent levels of the trait (i.e. class intervals) [38]. The reliability 
of the scale using the person-separation index (PSI) was also 
considered. The PSI is analogue to Cronbach’s α, except that 
it is calculated from the logit scale person estimates [38]. A 
PSI of 0.7 is a minimum acceptable level [40]. For further 
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examination of model fit, individual item and person fit-
statistics by means of fit residuals, χ2 and F-statistics were 
used. Individual item and person fit residuals between ±2.5 
or χ2 and F-statistic probability values above the Bonferroni 
adjusted α value of 0.05 were considered adequate model fit 
[37]. Large positive fit residuals indicate multidimensionality 
and large negative fit residuals indicates local dependency and 
redundancy [38].

In addition to the model fit statistics, the ordering of the 
score categories by means of the thresholds was investigated 
using the thresholds estimates and category probability curves 
[38]. Thresholds refers to the point between two adjacent 
score categories where either score is equally probable, and 
for a good fitting model, monotonicity is expected [21,37,38]. 
DIF was checked with regard to gender (male, female) and age 
groups (defined by the median of 83 years). DIF is detected via 
analysis of variance for each item [38]. Local dependency was 
investigated by inspecting the residual correlation matrix of 
the items [38]. Local dependency was evident by item residual 
correlations >0.2 above the average of all item residual cor-
relations. Unidimensionality was examined using t-tests to 
compare person estimates derived from the two most dis-
parate subsets of scale items [39]. The subsets were created 
based on principal component analysis of the residuals, and 
items with the highest positive and negative loadings on the 
first residual factor were used to construct the two subsets 
[39,41]. For a scale to be considered unidimensional, no more 
than 5% of cases should show a significant difference between 
their scores on the two subsets. If this is the case, a binomial 
test is used to calculate a 95% CI around the t-test estimate. 
Unidimensionality is supported if the value of 5% falls within 
the 95% CI [18].

After step 1, a fitting solution with continuous check of 
the above-mentioned points was sought. In step 2, disordered 
thresholds were resolved by combining adjacent categories, 
which may improve overall model fit [18,21,38]. In step 3, 
examination of misfitting items or DIF items was carried 
out, and a stepwise removal was considered. This solution is 
stopped at the point when good overall fit is achieved or no 
individual items displays misfit [21]. In step 4, local depen-
dency was emphasised. This was dealt with by grouping the 
involved items into a testlet (a higher-order item) [18,42]. 
In this way, it is examined whether the local dependency 
is cancelled out at the test level. Finally, the targeting of the 
study sample was confirmed [18,37]. The Rasch analysis was 
performed using RUMM2030 [38]. As the MISA-DK is based 
on an ordinal scale construction, the polytomous version 
was applied [21]. A likelihood ratio test (χ2 = 323, p < 0.001) 
revealed that the partial credit model should be used [28,38]. 
As the score 1 for nine items was not represented by >1% [43], 
an adjustment for null categories was employed [38].

Sample size
For multiple regressions, the number of independent vari-
ables should not exceed the square root of the sample size 
[44]. This is 10,5 in this study, which is well above the number 
of included independent variables. For the Rasch analysis, a 

reasonable targeted sample of 100 patients will provide 95% 
confidence that the estimated item difficulty is within ±0.5 
logits [45].

Results

Participants
The sample of 110 patients was represented by 50% males and 
females, respectively. The mean age was 81.9 (SD 7.6) years. The 
patients had on average 2.15 admission diagnoses (SD 1.1) and 
on average 2.7 chronic medical conditions (SD 1.6). The main 
diagnostic characteristics were distributed as follows: 63% had 
diseases of the circulatory system and 25% had sequellae after 
stroke, 57% had diseases of the respiratory system (chronic 
obstructive lunge disease and/or asthma) and 44% had a 
diagnosis of pneumonia, 35% had diseases of the musculosk-
eletal system, 25% had diabetes mellitus, 16% had urinary tract 
infection and 10% had diseases of the nervous system such as 
Parkinson’s disease or epilepsy. The results of the MISA-DK 
scales and the validation variables are presented in Table I.

Reliability and external construct validity
Cronbach’s α ranged from 0.77 to 0.95 for the MISA-DK scales 
(Table II, left column). On the whole, the correlations between 
the MIDA-DK scales and the convergent variables were 

Table I.  Distribution of MISA-DK scores and the scores of the validation 
variables.
 Mean (SD) Sample range
MISA-DK (n = 110)   
  Positioning scale 9.4 (2.1) 5–12
  Self-feeding skills scale 17.2 (3.3) 8–21
  Liquid ingestion scale 17.5 (3.1) 9–21
  Solid ingestion scale 28.3 (5.5) 12–36
  Texture management solids 17.9 (4.3) 8–24
  Texture management liquids 12.7 (2.7) 6–15
  MISA-DK total scale 102.9 (17.1) 58–128
Validation variables
  BI (n = 110) 48.8 (31.4) 0–100
  MMSE (n = 102) 22.0 (5.4) 6–30
  NOT-S (n = 102) 2.8 (1.5) 0–6
WT (n = 105) Frequency (%)
  WT stage 1 failed 30 (28%)  
  WT stage 2 failed 45 (43%)  
  WT succeeded 30 (28%)  
Frailty criteria
  Unintentional weight loss (n = 105) 38 (36%)  
  WHO-5 < 50 points (n = 105) 70 (67%)  
  Weakness (n = 100) 63 (63%)  
  TUG >19 seconds (n = 104) 78 (75%)  
  BI <50 points (n = 110) 54 (49%)  
Frailty index (n = 104)
  Not frail 40 (38%)  
  Frail 64 (62%)  
Pneumonia (n = 110) 48 (44%)  
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16]; 
MMSE, the Mini-Mental Status Examination [23]; BI, the Barthel-100 index [24]; 
NOT-S, the Nordic Orofacial Test-Screening [25]; WT, the Water Swallow Test [26]; 
WHO-5, the WHO-five Well-Being index [34]; TUG, the Timed Up & Go test [36]; 
SD, standard deviation.
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significant (Table II, right columns). The MISA-DK total scale 
correlated strongly with the MMSE, the BI and the NOT-S; the 
positioning subscale correlated strongly with the BI; the self-
feeding skills subscale correlated strongly with the MMSE and 
with the BI; the solid ingestion subscale correlated strongly with 
the MMSE, the BI, and the NOT-S; and the texture manage-
ment-solids subscale correlated strongly with the MMSE. The 
liquid ingestion subscale and the texture management-liquids 
subscale correlated less strongly to the convergent variables.

The multivariate analysis revealed that for the MISA-DK 
total scale, 55% of the variance in ingestive skills was explained 
by three of the convergent variables (Table III). Cognition 
appeared to be the most important factor, which accounted 
for 40% of the variance. For the subscales, the total explained 

variance ranged from 21% to 48%. Cognition was the most 
important factor for texture management of solids and liq-
uids, although the contribution only explained 32% and 18% 
of the variance respectively. Physical function was the most 
important factor on positioning, self-feeding skills, and liquid 
and solid ingestion.

Validation by known-groups showed statistical significant 
differences of all MISA-DK scales in terms of frailty and on 
four of the MISA-DK scales in terms of the presence of pneu-
monia (Table IV).

Internal construct validity
Step 1: The study sample was distributed into three class 
intervals. Initially, the MISA-DK deviated significantly from 

Table III.  Contribution of the convergent variables on ingestive skills measured with the MISA-DK.
Variables F (df1,df2) p R2 change Standardised β p
Positioning (total explained variance 45%) 83.3 (1,100) <0.001  
  BI  0.45 0.674 <0.001
Self-feeding skills (total explained variance 48%) 44.9 (2,99) <0.001  
  MMSE  0.06 0.293   0.001
  BI  0.42 0.476 <0.001
Liquid ingestion (total explained variance 37%) 18.9 (3,98) <0.001  
  MMSE  0.04 0.235   0.021
  BI  0.22 0.307   0.003
  WT  0.11 0.312 <0.001
Solid ingestion (total explained variance 48%) 30.3 (3,98) <0.001  
  MMSE  0.08 0.304   0.001
  BI  0.35 0.399 <0.001
  WT  0.05 0.232   0.002
Texture management-solids (total explained variance 35%) 25.9 (2,99) <0.001  
  MMSE  0.32 0.472 <0.001
  NOT-S  0.03 –0.196   0.038
Texture management-liquids (total explained variance 21%) 13.1 (2,99) <0.001  
  MMSE  0.18 0.394 <0.001
  WT  0.03 0.181   0.048
MISA-DK total scale (total explained variance 55%) 40.7 (3,98) <0.001  
  MMSE  0.40 0.366 <0.001
  BI  0.10 0.403 <0.001
  WT  0.05 0.222   0.002
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16]; MMSE, the Mini-Mental Status Examination [23]; BI, the Barthel-100 index [24]; NOT-S, the 
Nordic Orofacial Test-Screening [25]; WT, the Water Swallow Test [26].
Stepwise multiple regression analysis with MISA-DK scales as dependent variables and convergent variables as independent variables.

Table II.  Internal consistency reliability and convergent validity of the MISA-DK.

MISA-DK scales
Reliability Correlation of MISA-DK scales and the convergent variables

Cronbach’s α MMSE p BI p WT p NOT-S p
Positioning 0.79 0.43 <0.001 0.70 <0.001 0.10 0.319 –0.34 <0.001
Self-feeding skills 0.85 0.54 <0.001 0.66 <0.001 0.15 0.117 –0.45 <0.001
Liquid ingestion 0.83 0.42 <0.001 0.40 <0.001 0.39 <0.001 –0.39 <0.001
Solid ingestion 0.90 0.51 <0.001 0.61 <0.001 0.31 0.001 –0.52 <0.001
Texture 
management-solids

0.80 0.50 <0.001 0.41 <0.001 0.24 0.014 –0.39 <0.001

Texture 
management-liquids

0.77 0.41 <0.001 0.32 0.001 0.21 0.029 –0.25 0.010

MISA-DK total scale 0.95 0.59 <0.001 0.66 <0.001 0.31 0.001 –0.53 <0.001
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16]; MMSE, the Mini-Mental Status Examination [23]; BI, the Barthel-100 index [24]; NOT-S, the 
Nordic Orofacial Test-Screening [25]; WT, the Water Swallow Test [26].
Hypothesised strong correlations are shaded, and bold highlights strong correlations, Spearman’s rho (rs) > 0.50.
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the Rasch model with an item fit residual SD of 1.81 and a 
significant item-trait interaction (χ2 (df) = 313 (86), p < 0.001) 
(Table V, analysis 1).

The person fit residual was satisfactory indicating no seri-
ous misfit among patients in the sample. The person param-
eters indicated no extreme scores and all but two patients fell 
within a fit residual range of ±2.5. The PSI of 0.93 demon-
strated excellent reliability. A lack of unidimensionality was 
evident with 21.8% statistical significant different person esti-
mates based on two item subsets.

At individual item level, misfit was found for six items 
(Table VI, step 1). Disordered thresholds were found for 11 
items (items 7,12,13,32,34,35,37,38,39,42,43). No DIF by gen-
der or age was displayed. Local dependency was identified by 
residual correlations >0.2 for several item pairs within each of 
the six subscales.

Step 2: The threshold disordering for the 11 items involved 
the score 2, which did not have a range along the ability scale 
where it was the most likely category. This was resolved by 
combining score 1 and score 2 for these items. Model fit 
improved slightly, but not satisfactorily and a lack of unidi-
mensionality was evident (Table V, analysis 2). At individual 
item level, misfit was resolved for three items, but three addi-
tional items displayed misfit (Table VI, step 2). Indication of 
local dependency was persistent.

Step 3: The misfitting items were removed. This provided 
satisfactory item-person interaction fit statistics. The item-trait 

interaction (χ2 (df) = 131 (74), p < 0.001) still indicated model 
misfit (Table V, analysis 3). Multidimensionality and local 
dependency were persistent.

Step 4: As step 3 did not provide model fit, further analy-
sis was undertaken of the MISA-DK scale from step 2. The 
residual correlations within each of the six subscales displayed 
a pattern, and the items were grouped together into six tes-
tlets. Model fit and the test for unidimensionality became 
satisfactory (Table V, analysis 4). The PSI decreased to 0.85. 
Additional reliability testing using Cronbach’s α resulted in 
0.88. Testlet 4, which corresponds to the solid ingestion sub-
scale, displayed nonsignificant misfit (Table VI, step 4), but 
the item characteristic curve displayed model fit (Figure 1).

No DIF by gender or age was displayed and no further 
local dependency was observed. The MISA-DK appeared rea-
sonable targeted to the sample (Figure 2). The item location 
mean (SD) was 0.0 (0.221), whereas the person location mean 
(SD) was 0.537 (0.612), which may indicate that this sample 
on average was of a higher ability level than the average of 
the scale. Seven percent of the sample was not covered by the 
scale.

Discussion

We examined the validity of the MISA-DK using classical 
test theory and the Rasch model. From a classical test theory 
perspective, we found support for the internal consistency 

Table IV.  Known-group validity of the MISA-DK.

Characteristic Statistica

MISA-DK

Positioning Self-feeding
Liquid 

Ingestion Solid ingestion

Texture 
management-

solids

Texture 
management-

liquids
MISA-DK total  

scale
Frailty
  Absent (n = 40) Mean ± SD 10.8 ± 1.6 19.2 ± 2.0 18.8 ± 1.9 31.8 ± 4.3 19.9 ± 3.3 13.6 ± 2.4 114.1 ± 11.0
  Present (n = 64) Mean ± SD 8.6 ± 1.9 16.0 ± 3. 5 16.5 ± 3.3 26.2 ± 5.2 16.6 ± 4.6 12.1 ± 2.8 96.0 ± 17.2
 Z –5.912 –5.266 –3.595 –5.414 –3.647 –2.874 –5.749
 p value <0.001 <0.001 <0.001 <0.001 <0.001 0.004 <0.001
Pneumonia
  Absent (n = 62) Mean ± SD 9.4 ± 2.1 17.6 ± 3.2 18.1 ± 2.8 29.3 ± 5.1 18.8 ± 3.8 13.1 ± 2.5 106.2 ± 15.6
  Present (n = 48) Mean ± SD 9.3 ± 2.0 16.8 ± 3.4 16.7 ± 3.2 27.1 ± 5.8 16.6 ± 4.7 12.2 ± 2.8 98.7 ± 18.2
 Z –0.317 –1.258 –2.178 –1.984 –2.700 –1.697 –2.116
 p value   0.753   0.209   0.029   0.047   0.007   0.090 0.034
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16].
aMann Whitney U-test and a two-sided significance level of 0.05.

Table V.  Rasch analysis of MISA-DK: summary of fit statistics.
Item-person interaction Item-trait interaction Reliability Unidimensionality  

t-test (%) (95% CI  
when % >5.0)Analysisa Item residual Mean (SD) Person residual Mean (SD) Chi-square χ2 (df) p value PSI

1) –0.02 (1.81) 0.10 (1.18) 313 (86) <0.001 0.93 21.8 (17.7; 25.9)
2) –0.13 (1.51) –0.08 (1.10) 182 (86) <0.001 0.94 16.4 (12.3; 20.4)
3) –0.09 (1.13) –0.11 (1.06) 131 (74) <0.001 0.93 18.2 (14.1; 22.3)
4) –0.29 (1.35) –0.35 (0.94) 12 (12)   0.424 0.85 4.6 (0.5; 8.6)
Satisfactory fit 0 (< 1.4) 0 (< 1.4) >0.050 >0.7 <5% or lower CI <5%
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16]; SD, standard deviation; df, degrees of freedom; PSI, Person Separation Index; CI, confidence 
interval.
a1) Step 1, initial analysis; 2) Step 2, resolving disordered thresholds; 3) Step 3, deletion of misfitting items; 4) Step 4, creation of six testlets.
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reliability of the MISA-DK scales, which is consistent with 
the Canadian validation study of the MISA [15]. Though, we 
found a higher Cronbach’s α of 0.95 for the MISA-DK total 
scale. A Cronbach’s α > 0.90 may indicate item redundancy 
[17] or multidimensionality [20]. Our findings may be due 
to the translation and possible semantic nonequivalence of 
the MISA-DK. However, classical psychometric methods are 
dependent on the sample [20]. As the Canadian sample was 
primarily recruited from long term-care facilities and ours 
was recruited from acute care, there is likely a difference in 
the samples.

The results of the convergent validation supported partly 
our expectations. For the MISA-DK total scale, we found 
strong correlations with the MMSE, BI and NOT-S, but 
only fair correlation with the WT. The results of the correla-
tions to physical function and cognition are consistent with 
Lambert et al. [15]. However, we found a higher magnitude 
of the correlation coefficients, which may be a reflection of 
the sample dependency using classical psychometric methods 
[20]. Lambert et al. [15] used the Modified MMSE [46], which 
includes the ability to give personal information. In our study, 
patients who were not able to give such information were 

Table VI.  Items of MISA-DK demonstrating misfit to the Rasch model in analysis step 1 and 2 and item (testlet) fit in step 4.
Item number and item descriptor Locationa SEb Residualc χ2d (df)e p F-Statisticf (df1,df2)e p
Step 1
9. Able to focus on meal –0.34 0.18 3.26 7.5 (2)   0.024 3.0 (2,107)   0.055
31. Capable of eating heterogeneous textures 0.27 0.17 –3.34 10.3 (2)   0.006 10.0 (2,107) <0.001
35. Capable of eating sticky solids 0.47 0.15 2.68 6.5 (2)   0.039 2.1 (2,107)   0.129
37. Capable of eating puree 0.39 0.15 4.07 21.1 (2) <0.001 4.7 (2,107)   0.011
38. Capable of eating pudding 1.10 0.13 5.09 134.0 (2) <0.001 31.2 (2,107) <0.001
42. Capable of drinking honey consistency 0.08 0.16 2.78 19.1 (2) <0.001 5.6 (2,107)   0.005
Step 2
9. Able to focus on meal –0.45 0.19 3.82 16.7 (2) <0.001 5.6 (2,107)   0.005
16. Able to take a sequence of sips 1.26 0.16 2.85 5.0 (2)   0.081 2.7 (2,107)   0.071
31. Capable of eating heterogeneous textures 0.14 0.18 –3.20 5.9 (2)   0.053 5.9 (2,107)   0.004
36. Capable of eating soft solids –0.30 0.18 3.19 1.3 (2)   0.524 0.6 (2,107)   0.545
38. Capable of eating pudding 1.78 0.23 2.37 33.9 (2) <0.001 12.5 (2,107) <0.001
39. Capable of drinking water –0.01 0.25 –1.78 11.4 (2)   0.003 11.0 (2,107) <0.001
Step 4
1. Positioning scale –0.09 0.06 0.91 5.82 (2)   0.055 3.60 (2,107)   0.031
2. Self-feeding skills scale 0.05 0.05 –0.19 1.20 (2)   0.549 0.27 (2,107)   0.761
3. Liquid ingestion scale –0.13 0.05 –0.99 1.48 (2)   0.478 1.15 (2,107)   0.320
4. Solid ingestion scale 0.08 0.03 –2.60 1.00 (2)   0.607 0.86 (2,107)   0.426
5. Texture management scale-solids 0.37 0.05 1.04 1.35 (2)   0.508 0.82 (2,107)   0.445
6. Texture management scale-liquids –0.27 0.06 0.07 1.40 (2)   0.489 0.82 (2,107)   0.445
MISA-DK, the Danish version of the McGill Ingestive Skills Assessment [11,16].
aExpressed in logits. Positive values reflect difficult items and negative values reflect easy items; bSE, standard error; cResiduals summarise the deviation of observed from 
expected responses. Values outside the range of ±2.5 indicates misfit and are bold; dχ2 (chi-square values) summarise the deviation of observed from expected responses across 
three class intervals of patients. Higher values represent larger deviations. Bonferroni adjusted statistically significant deviations (p value of 0.001 in step 1 & 2 and p value of 
0.008 in step 4) indicate misfit and are bold; edf, degrees of freedom; fF-statistics from one-way ANOVA of deviations from model expectations across the three class intervals of 
patients. Bonferroni adjusted statistically significant deviations (p value of 0.001 in step 1 & 2 and p value of 0.008 in step 4) indicate misfit and are bold.

Figure 1.  The item characteristic curve (ICC) for testlet 4 (solid ingestion subscale of the Danish version of the McGill Ingestive Skills Assessment). 
The three dots shown along the curve are the observed means of patients distributed into three class intervals [38]. The observed means for testlet 
4 follow the ICC, which implies that the testlet is functioning consistently across the three class intervals.
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excluded. Therefore, our sample might have been at a higher 
cognitive ability level than the Canadian sample. Additionally, 
Lambert et al. [15] included age and not swallowing and oro-
facial function as convergent variables. In line with our find-
ings in the preparation for the multivariate analyses, Lambert 
et al. [15] did not find strong correlation between MISA and 
age. Overall, the convergent variables explained 55% of the 
variance in ingestive skills measured by the MISA-DK total 
scale, and cognitive and physical function accounted for 50%. 
This may reflect the importance of acknowledging a compre-
hensive approach when measuring swallow efficacy and safety 
in dysphagic patients [5,6,12].

For the subscales of the MISA-DK, we found the expected 
correlations for positioning and self-feeding skills. The NOT-S 
correlated strongly with solid ingestion, but only fairly with 
liquid ingesting and texture management, which was not 
expected. A possible explanation may be that the physiol-
ogy of eating and drinking are not identical [6]. It cannot 
be excluded that the domains in the NOT-S reflect the skills 
needed for eating more than the skills needed for drinking. 
Surprisingly, the WT did not demonstrate strong correlations 
to any of the subscales covering oral motor and pharyngeal 
skills for liquids and solids and texture management. When 
we applied multivariate analysis, swallowing function turned 
out to have a small impact on ingestion of liquids and solids 
and management of liquids, whereas orofacial functions did 
not. Although isolated to the texture of water, the WT might 
be based on activity performance compared to the NOT-S, 
which assesses oral motor function separated from an activity. 
It is recognised that the relationships between motor impair-
ments and activity limitations are not straightforward [47]. It 
is worth noticing that the WT is recognised to display high 
sensitivity and low specificity [48]. As 71% failed the WT in 
our sample, it cannot be excluded that some of the patients 
could be false positive. Yet, it may remain a hypothesis as the 
sensitivity and specificity of the MISA-DK is not established.

Using bivariate and multivariate analysis, the two texture 
management scales were least explained by the convergent 
variables, and we found an unexplained variance of 68% and 

82% respectively, which is in line with Lambert et al. [15]. This 
raises questions regarding what these scales are measuring.

In support of the validity of the MISA-DK, all of the scales 
were able to discriminate effectively between known groups. 
Patients categorised as frail were rated to have lesser ingestive 
skills versus patients who were not frail, and the presence of 
pneumonia was related to a decrease in liquid ingestion, solid 
ingestion and texture management of solids. This is in concor-
dance with current research [1,2,5].

From the Rasch model perspective, the internal construct 
validity of the MISA-DK was not initially supported. We 
found some problems with disordered thresholds, misfitting 
items, local dependency and signs of multidimensionality.

Threshold disordering was present for 11 items, of which 
seven items belonged to the texture management scales, and 
rescoring did not provide overall model fit. The observed 
disordering among the score categories may indicate that the 
score scale does not work as intended. Disordered thresholds 
may occur if the labeling of options is similar to one another, 
potentially confusing or open to misinterpretation [21]. This 
might refer back to the translation and possible semantic non-
equivalence of the MISA-DK, or may reflect the uncertainty 
of what the texture management scales are measuring. For the 
misfitting items, a majority also belonged to the texture man-
agement scales. Indication of multidimensionality and redun-
dancy was displayed for these misfitting items. This finding 
may also clarify the results of our analysis of the convergent 
validity for these two scales. Therefore, the same problem 
needs to be identified in a larger sample with Danish and 
Canadian groups to indicate whether the existing response 
category structure and the misfitting items should be recon-
sidered or the Danish translation should be revised.

From our results, it seems that the main problem was a 
local dependency problem. Creating six testlets of the sub-
scales and treating them as six separate items provided evi-
dence of model fit and unidimensionality of the MISA-DK. 
The decrease in the reliability indices may reflect an influence 
of local dependency of the items within each subscale [29], 
and may confirm the former discussion of the high internal 

Figure 2.  Targeting map of the Danish version of the McGill Ingestive Skills Assessment after rescoring and creating six testlets. The testlet-
threshold location range from −2 to about 1.5 logits, and person locations range from −1 to about 2.5 logits. The full range of person locations in 
the study sample is not covered by the scale.
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consistency reliability of 0.95. Whether the identified local 
dependency is response or trait dependence may be difficult 
to distinguish in polytomous analysis [29]. Therefore, fur-
ther analysis of the MISA-DK total scale and each subscale 
is needed. Additionally, if a shorter version of the MISA-DK 
is sought, then our results might be taken into account in 
the item selection. In its present form, it seems that the local 
dependency can be accounted for post hoc with acceptable 
levels of reliability above the minimum requirement of 0.70. 
Besides, our results confirm that no DIF by age or gender was 
present. This indicates that the probability of being rated on 
a particular score is not dependent of such external factors. 
However, it could be beneficial to analyse for other factors 
such as diagnoses.

Some methodological issues related to this study have 
to be considered. Although the research assistant (RA) was 
trained in the measurement of the convergent variables, it 
cannot be excluded that there have been differences in the 
severity of the judgements between RA and TH. Additionally, 
only one rater performed the MISA-DK. Thus, the inter- and 
intra-rater reliability of the MISA-DK still remains to be 
established. For the convergent validity, it could be argued 
that the criteria for strong correlation were too high when 
dealing with a complex construct as ingestion. Because there 
are no widely accepted criteria for defining a strong correla-
tion [27], we applied multivariate analysis to form a better 
understanding of the construct of the MISA-DK. When 
using the BI, MMSE, NOT-S and the WT as convergent vari-
ables, an unexplained variance of 45% was evident. Some 
studies have raised concerns about the dimensionality of BI 
[49] and MMSE [50] as well as about the diagnostic preci-
sion of the WT [48]. This may suggest inclusion of other well 
validated convergent variables for further validation of the 
MISA-DK. The operational definitions of the frailty criteria 
differed from Fried et al. [32] in terms of exhaustion, which 
we measured using the WHO-5 and the reduced physical 
activity which we measured by a BI score <50. However, 
comparable modifications have been implemented in other 
studies [51].

This is the first study addressing the dimensionality of 
the MISA-DK. In the Rasch analysis, we applied Bonferroni 
adjusted χ2 and F-statistics. Analysis without adjustments 
could have been applied and might have resulted in a larger 
percentage of significant χ2 and F-statistics, indicating item 
misfit [41]. However, as it seemed that local dependency was 
the main problem, we decided not to do so. Our study sample 
was on average of a higher ability level than the average of the 
scale, which is displayed in Figure 1. The sample tends to have 
relative high values on the trait relative to the origin of 0.0 of 
the items, which do map a continuum from less to more. This 
means that overall our sample tend not to show the low levels 
of ingestive skills covered by the items in the MISA-DK. The 
exclusion criteria used in this study may have caused this. A 
sample at lower levels of ingestive skills may reduce the slight 
tendency of a ceiling effect. Additionally, the sample size was 
relative low and distributed into three class intervals. Post 
hoc analysis with two class intervals did not deviate from the 

present results. Finally, as the sample size is relative low, we 
have not provided an exchange rate between the raw score 
and the Rasch transformed scores.

Conclusion

The results of this study indicate that the internal consistency 
and external construct validity of the MISA-DK equal the 
original Canadian version of the MISA. Thus, measurement 
equivalency is established. However, we found some indication 
of multidimensionality in the MISA-DK scale, which could be 
explained by local dependency. Although achieving good fit 
to the Rasch model after adjustments, additional studies are 
needed to establish cross-cultural validity. Like this, it is pos-
sible to verify whether the existing response category structure 
should be reconsidered, and whether reduction of the items in 
the MISA and MISA-DK is necessary. Finally, establishment 
of inter- and intra-rater reliability of the MISA-DK is needed.
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Reliability of the Danish version of the McGill Ingestive Skills
Assessment for observation-based measures during meals
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University Hospital, Herlev, Denmark, and 4University of Copenhagen, Denmark

Abstract
Aim:To establish measurement equivalence in terms of reliability of the Danish version of the CanadianMcGill Ingestive Skills
Assessment (MISA) for use by occupational therapists.Methods:A cross-sectional two-rater and test–retest design was applied.
A total of 102 elderly medical patients were included consecutively, and were video-recorded during a meal. Raters were paired
randomly for each video-case, which was re-scored within three to eight weeks. Reliability was evaluated with the intra-
class correlation coefficients (ICC), the standard error of measurement (SEM), the smallest detectable change (SDC), and
limits of agreement (LOA). Results: Inter-rater reliability was good to excellent (ICC 1.1 0.61–0.84) and intra-rater reliability
was excellent (ICC 3.1 0.84–0.93). For the total scale, SEM was 7% between raters and 4% in repeated measurement by the
same rater. For the absolute total scale range on 86 points, the SDCwas 15.8 between raters and 10.3 in repeated measurement
by the same rater. Conclusions:The reliability of the DanishMISA equals the original version and is suitable for clinical practice.
When extending the evaluation of the reproducibility, weaker precision was evident when measurements are repeated by
different raters than by the same rater. Therefore further investigation of rater effects is recommended.

Key words: reproducibility of results, outcome assessment (health care), occupational therapy, geriatric, eating and drinking

Introduction

Dysphagia is prevalent among frail elders (1,2), and
may impair the ability to maintain quality in task
performance while eating and drinking and/or to
maintain normative expectations for appropriate
mealtime behavior (3,4).This may lead to social
isolation and reduced quality of life (5).
In order to provide adequate management, dyspha-

gia requires careful and comprehensive examination
(6). Dysphagia is currently assessed using clinical
bedside assessments which includes anamnesis, eval-
uation of oral, pharyngeal, and laryngeal sensory and
motor function, and water swallow tests (7). Also
instrumental techniques such as videofluoroscopic
or fiberoptic endoscopic examination of swallowing
(7) are used. However, these assessments are often

performed in an artificial environment (6,7) and may
not fully reflect the complexity of eating and drinking
in a natural context (6). Therefore, it would be
beneficial to complement these methods with infor-
mation on the dysphagic patient’s task performance
during a natural meal (6,7).
In multidisciplinary dysphagia management, occu-

pational therapists consider the interplay of physical,
cognitive, environmental, and sociocultural factors in
order to assist the dysphagic patient to return to
efficient and safe performance in eating and drinking
activities (8). A recent review of the international
literature on evidence-based assessment tools mea-
suring dysphagic elders’ performance during a
natural meal revealed one occupational therapy
assessment tool with satisfactory psychometric pro-
perties (9): the McGill Ingestive Skills Assessment
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(MISA) (10). The MISA, which was developed in
Canada, is a relatively new method for measuring
the ability of frail elders to eat and drink safely and
independently during a natural meal (11). The MISA
is intended for use in diagnosis, treatment planning,
and evaluation (10).
The conceptualization of eating and drinking in the

MISA is based on a construct termed “Ingestion”
(10,12). Ingestion includes cognition, physiological
factors such as hunger, exteroceptive sensation of
the meal, neck and truncal position, the manual activ-
ities and oromandibular aspects of eating and drinking
as well as the voluntary, automatic, and reflex compo-
nents of bolus preparation and the swallow (12). Thus,
ingestion includes the actions of self-feeding (i.e. the
process of setting up, arranging, and bringing food/
liquid from the plate/cup to the mouth), eating (i.e. the
ability to keep andmanipulate food/liquid in the mouth
and swallow it) and swallowing (i.e. the complicated
act where food, liquid, medication, or saliva is moved
from the mouth through the pharynx and esophagus
into the stomach (8,13).
The items in the MISA have been generated and

psychometrically tested using classical test theory. The
total scale has high inter-and intra-rater reliability
(intra-class correlation coefficient (ICC) of 0.85 and
0.96), test–retest reliability (ICC of 0.88) (14) and high
internal consistency (Cronbach’s a above 0.70) (10).
In a geriatric population, it correlates with constructs
related to ingestion in terms of cognitive function and
functional ability, it discriminates among groups with
different levels of disabilities in terms of health status
and denture wear (14), and it predicts time to death
and to pulmonary infection (15).
As the MISA provides evidence-based measure-

ments not just for diagnosis but also for treatment
planning and evaluation, it has been considered to be
of value for Danish occupational therapists and has
been translated into Danish (MISA-DK) (16). Trans-
lation and adaptation of assessment instruments
involves equivalence (17). Conceptual and semantic
equivalence of the MISA-DK has been addressed
through a comprehensive translation procedure,
expert panel judgments, and pilot testing (16). Mea-
surement equivalence in terms of construct validity
and internal consistency has also been established
(18). The MISA-DK has high internal consistency
(Cronbach’s a above 0.70), correlates strongly with
measures of cognitive function, functional ability, and
orofacial function, discriminates among groups in
terms of frailty status and pneumonia, and demon-
strates one single construct in Rasch analysis (18).
However, measurement equivalence in terms of reli-
ability of the MISA-DK remains to be established. As
the MISA is an observation-based assessment mea-
suring dysphagic elders’ performance during a

mealtime, both inter- and intra-rater reliabilities
need to be addressed (19,20).
Reliability refers to the reproducibility of measure-

ments, which concerns the degree to which repeated
measurements in stable study subjects provide similar
results (19). The term reproducibility covers two
concepts, relative and absolute reliability (21), which
are often used interchangeably but are in fact con-
ceptually distinct (20). Relative reliability is defined as
the ratio of variability between subjects to the total
variability of all measurements in the sample, and
absolute reliability is the degree to which scores or
ratings are identical (20–22). Relative reliability para-
meters are required for measurements that are used
for discriminative purposes, and absolute reliability
parameters are required for measurements that are
used for evaluative purposes (22). Since the MISA is
intended to be diagnostic and evaluative, both con-
cepts are important. However, only relative reliability
has been addressed for the original version of the
MISA (14). Thus, the aims of this study were to
establish the measurement equivalence of the
MISA-DK in terms of relative reliability, and to
extend the evaluation of the reproducibility of the
MISA-DK in terms of absolute reliability.

Methods

Participants

Patients consecutively admitted to two departments
of general medicine at an acute hospital in the Capital
Region of Copenhagen between December 2009 and
February 2011 were screened for inclusion within
48 h of admission. The patients were invited to
participate in the study if they were over 65 years,
were not terminally ill, would require more than two
days of hospitalization and were able to give personal
information and written informed consent. The
patients were excluded if they did not fulfill five
criteria for direct swallowing evaluation (23), namely
the ability to: remain alert for at least 15 min, sit in a
chair or bed in at least a 60� upright position, swallow
saliva, cough voluntarily, and clear the throat twice.
Of 439 eligible patients, 168 were unable to give
personal information and written informed consent
and 87 declined. Of the remaining 184 patients,
74 (40%) were unable to perform the five swallowing
criteria. This resulted in the inclusion of 110 patients
for the construct validation study of the MISA-
DK (18), of which 102 patients agreed to be video-
recorded during a meal for this reliability study.
The study was approved by the local ethical commit-
tee in the Capital Region (Reg. No: H-C-2009-061)
and the Danish Data Protection Authority (Reg. No:
2009-41-3719).
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Instrumentation

MISA-DK. The Danish translation of the MISA was
used (16). It is composed of 43 items distributed into
six subscales: (i) positioning (four items) addressing
the patient’s ability to maintain a position that is safe
for eating and drinking; (ii) self-feeding skills (seven
items) addressing the patient’s self-feeding skills,
behavior, and judgment; (iii) liquid ingestion (seven
items) addressing the patient’s oral motor and pha-
ryngeal skills for liquids; (iv) solid ingestion (12 items)
addressing the patient’s oral motor and pharyngeal
skills for solids; (v) texture management-solids (eight
items) addressing the patient’s ability to manage eight
solid food textures; and (vi) texture management–
liquids (five items) addressing the patient’s ability to
manage five liquid textures. Each item is scored on a
three-point ordinal scale, which is summarized to give
subscale scores and a total score. Increasing scores
indicate increasing ability levels in ingestive skills
(10,16).

Demographics and functional performance. In order to
specify the sample population (20), information on
sex, age, main diagnostic categories, and functional
performance is presented. Functional performance in
activities of daily living (ADL) was measured using
the Barthel-100 index (BI), which covers domains
related to self-care (feeding, grooming, bathing,
dressing, bowel and bladder care, and toilet use)
and to mobility (ambulation, transfers, and stair
climbing). The score ranges from 0 to100, and
increasing scores indicate higher physical function
(24). Cognitive function was measured using the
Mini-Mental Status Examination (MMSE), which
covers seven domains of cognition (temporal orien-
tation, spatial orientation, immediate memory, atten-
tion and calculation, recall, language, and visual
construction). The score ranges from 0 to 30, and
increasing scores indicate higher cognitive ability
(25). Orofacial function was measured using the
Nordic Orofacial Test-Screening (NOT-S) which
contains a clinical examination with six domains
(the face at rest, nose breathing, facial expression,
masticatory muscle and jaw function, oral motor
function, and speech). The score ranges from 0 to
6, and higher score indicates orofacial dysfunction
(26). Swallowing function was measured with the
water swallow test (WST) which included two stages.
In stage 1, a teaspoon (5 ml) of water was given three
times and those patients safe on at least two of three
attempts were given a larger volume (60 ml) of water
to drink continuously from a cup. The criteria for safe
completion of stages 1 and 2 were: no delay or
absence of up and forward laryngeal movement on
attempted swallow, no cough or choking during or

after the swallow, no change in voice quality, and no
signs of respiratory distress. Failure at either stage was
recorded as a failed WST (27).

Raters

Thirty-eight occupational therapists from 12 different
acute and rehabilitation sites were recruited as raters.
The raters’ average length of time since graduation
in occupational therapy was 7.1 ± 6.6 years (range
0.5–29 years) and the average of clinical experience in
dysphagia management was 4.0 ± 4.1 years (range
0.5–17 years). Seventeen raters (44.7%) had special-
ized postgraduate education in dysphagia. The raters
underwent an eight-hour training course given by the
first author (TH), who is a senior occupational ther-
apist with specialized knowledge and skills in dyspha-
gia management. The training course involved four to
10 raters at a time. The course program included
review of basic anatomy and physiology of eating,
drinking, and swallowing, introduction to the
MISA-DK, and practice of mealtime observation
and scoring using digitized real-life examples of five
patients. After each video case, the raters discussed
their scorings. Conflicting viewpoints were resolved
using the instruction manual and via feedback by TH.
After the training course, the raters administered the
MISA-DK to at least five patients in their own clinical
settings. During this period, the raters had the oppor-
tunity to discuss their ratings with each other and with
TH. To ensure that the training of the raters reached a
pre-defined criterion regarding accuracy of rating, the
raters rated a video case that was also rated by TH and
the second author (HCL). In the case of substantial
deviation from the criterion ratings, the rater received
extra supervision before participation in the study.

Procedure

In order to ensure independence between raters and
stability in the participants’ performance, each of the
participants were video-recorded during a mealtime,
either at the bedside or in a special eating area on the
ward. The meal contained all 13 food textures assessed
in the MISA, and the participant received the same
assistance from TH as would normally be given. The
video-recordingsweremade from the time themealwas
served until the participant had completed the meal, or
until TH terminated the evaluation because the meal-
timewas judged to be dangerous to the participant. The
video camera was placed so that the participant’s head
and trunk were kept in the frame at all times, and videos
were taken at an angle of 45 degree so that postural and
orofacial characteristics could be assessed. The video-
recordings were saved onto a CD in mpeg format and
lasted on average 24 min (range 8–43 min).
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The video cases, MISA-DK score-sheets with basic
demographic and diagnostic information about the
participant, and information on the mealtime menu
were personally handed over to the rater by TH. For
the inter-rater reliability, the raters were paired ran-
domly across the clinical settings in a two-rater design
for each video case. Each rater scored on average five
video cases (range 2–11). For the intra-rater reliability,
the rater re-scored the same video-cases in a test–retest
design within a time frame of three to eight weeks.
The measures on the functional performance of the

participants were performed by a research assistant,
who is an experienced occupational therapist. The BI
was routinely completed by the facility nursing staff or
by interview with the patient.

Data analysis

We performed all analysis using SPSS 17.0. Descrip-
tive statistics were used to describe the demographic
and functional performance profile of the sample.
We assessed the relative reliability of the MISA-

DK by calculating the ICC for subscale sum-
scores and the total sum-score. The ICC is based
on analysis of variance (ANOVA) (19). For the inter-
rater reliability, we appliedmodel 1 (ICC 1.1), which is
a one-way random effect model with raters as random
effects (19). For the intra-rater reliability, we applied
model 3 (ICC 3.1), which is a two-way mixed
model with rater as fixed effect and subjects as
random effects (19). For the purpose of analysis,
ICCs > 0 0.75 indicated excellent reliability, ICCs
between 0.60 and 0.74 indicated good reliability,

ICCs between 0.40 and 0.59 indicated fair reliability,
and ICCs < 0.40 indicated poor reliability (28).
We assessed the absolute reliability of subscale

sum-scores and total sum-score of the MISA-DK
by calculating the standard error of measurement
(SEM) and the smallest detectable change (SDC)
(21,22,29). The SEM is derived by taking the square
root of the mean square error term from the ANOVA
when computing the ICC (22,29,30). The SEM is the
estimate of the error associated with the patient’s
obtained score when compared with the hypothetical
true score, and can be used to estimate a 95% con-
fidence interval (CI) for the true score (30). The SEM
was considered small if it represented less than 10% of
the absolute scale range (31). The SDC was calcu-
lated using the formula 1.96 � H2 � SEM (29). The
SDC is an estimate of the amount of difference for
which anything smaller cannot be reliable distin-
guished from random error in the measurement
when evaluating outcome (29). Additionally, we con-
structed Bland–Altman plots for the rater pairs as well
as for the two time points (32). In this way, we could
examine the direction of the differences around the
zero line (i.e. systematic bias) and whether the error of
measurement is dependent on the magnitude of the
mean score (i.e. heteroscedasticity) (33,34). As the
data points in a Bland–Altman plot represent different
numbers of observations, heteroscedasticity may be
difficult to determine (34). Therefore we constructed
bar charts of the differences (34) and correlation plots
of the absolute differences and the means (33). In the
case of no evidence of heteroscedasticity, limits of
agreement (LOA) were calculated using the formula:
d ± 1.96 SDdiff, where d is the mean differences and
SDdiff, the standard deviation of the differences (32).
Assuming that the differences are normally distri-
buted, it is expected that 95% of the differences
will be within the LOA (32). The distribution of
the differences was visually assessed using histograms.

Sample size

A sample size of 102 patients was estimated to obtain
ICC > 0.75 with a lower confidence limit greater than
0.60. A power of 80% and an alpha of 0.05 were used
(35). For the assessment of the absolute reliability
parameters a sample size of at least 50 patients is
recommended (29).

Results

Demographics and functional performance

A sample size of 102 patients was assessed. Demo-
graphics and the functional performance profile are
presented in Table I.

Table I. Sample demographic and functional performance (n = 102).

Sex, n (%)

Men 52 (51%)

Women 50 (49%)

Mean age in years ± SD 81.9 ± 7.6

Main diagnostic category, n (%)a

Circulatory 67 (66%)

Sequelae after stroke 25 (25%)

Respiratory 59 (58%)

Musculoskeletal system 35 (34%)

Diabetes mellitus 23 (23%)

Nervous system 11 (11%)

Functional performance

BI, Mean ± SD 50.0 ± 31.9

MMSE, Mean ± SD 22.0 ± 5.4

NOT-S, Mean ± SD 2.81 ± 1.5

WST failed, n (%) 68 (66.7%)

Note: aAn individual patient may have more than one diagnosis.
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Relative reliability

The ICC1.1 values for inter-rater reliability relating to
the MISA-DK subscales and the MISA-DK total
scale were in the range 0.61–0.84, indicating good
to excellent inter-rater reliability (Table II). The
ICC3.1 values for intra-rater reliability relating to
the MISA-DK subscales and the MISA-DK total
scale were in the range 0.84–0.93, indicating excellent
intra-rater reliability (Table III).

Absolute reliability

For inter-rater reliability, the SEM range was 1.2–5.7.
The SEM represents 9–15% of the absolute scale range
for the subscales and7%of the absoluteMISA-DKtotal
scale range. The SDC range was 3.3–6.7 for theMISA-
DKsubscales andwas15.8 for theMISA-DKtotal scale
(seeTable II). For intra-rater reliability, the SEM range
was 0.7–3.7. The SEM represents 6–10% of the abso-
lute scale range for the subscales and 4%of the absolute
MISA-DK total scale range. The SDC range was 1.9–
4.4 for the MISA-DK subscales and was 10.3 for the
MISA-DK total scale (see Table III).

The Bland–Altman plots for inter-rater reliability
did not reveal any systematic bias. Indication of
heteroscedasticity was present, but it could not be
verified with bar charts or correlation plots. This is
exemplified for the positioning scale in Figure 1.
The Bland-Altman plots for intra-rater reliability did

not reveal any systematic bias or indication of hetero-
scedasticity. For inter-rater reliability, the expected 95%
of the differences was within the LOA for two of the
MISA-DK scales (see Table II). For intra-rater reliabil-
ity, the expected 95% of the differences was within the
LOA for 4 MISA-DK scales (see Table III).

Discussion

We evaluated the relative and absolute inter- and
intra-rater reliability of the MISA-DK among a geri-
atric sample admitted to general medicine wards. In
order to establish the measurement equivalence of the
MISA-DK, we calculated the ICC to estimate relative
reliability. We found excellent relative inter- and
intra-rater reliability for the MISA-DK total scale.
For the intra-rater reliability, we found excellent
ICC3.1 values (0.84–0.93 against 0.69–0.96) for all

Table II. Inter-rater reliability of the MISA-DK scales.

Relative reliability Absolute reliability Bland-Altman - Limits of agreement

MISA-DK scales (score range) ICC1.1
a 95% CI SEM SEM%b SDC d ± SDdiff 95% LOA d% within LOAc

Positioning (4–12) 0.61 0.47–0.72 1.2 15% 3.3 0.1 ± 1.7 –3.3–3.5 92%

Self-feeding skills (7–21) 0.71 0.60–0.80 1.6 11% 4.4 0.4 ± 2.2 –4.0–4.8 96%

Liquid ingestion (7–21) 0.73 0.63–0.81 1.3 9% 3.6 –0.3 ± 1.9 –4.0–3.5 94%

Solid ingestion (12–36) 0.73 0.62–0.81 2.4 10% 6.7 –0.3 ± 3.4 –7.1–6.6 96%

Texture management–solids (8–24) 0.74 0.63–0.81 2.2 14% 6.1 –1.0 ± 2.9 –6.9–4.8 94%

Texture management–liquids (5–15) 0.76 0.66–0.83 1.4 14% 3.9 –0.2 ± 2.0 –4.1–3.7 94%

MISA total scale (43–129) 0.84 0.77–0.89 5.7 7% 15.8 –1.3 ± 8.0 –17.2–14.7 94%

Notes: ap < .001; bSEM as a percentage of the absolute scale range; cpercentages of the differences within the LOA.

Table III. Intra-rater reliability of the MISA-DK scales.

Relative reliability Absolute reliability Bland-Altman – Limits of agreement

MISA-DK scales (score range) ICC3.1
a 95% CI SEM SEM%b SDC d ± SDdiff 95% LOA d% within LOAc

Positioning (4–12) 0.87 0.83–0.90 0.7 9% 1.9 0.1 ± 1.0 –1.9–2.1 92%

Self-feeding skills (7–21) 0.86 0.82–0.89 1.1 8% 3.0 –0.1 ± 1.5 –3.1–2.9 92%

Liquid ingestion (7–21) 0.89 0.85–0.91 0.9 6% 2.5 0.0 ± 1.3 –2.6–2.6 95%

Solid ingestion (12–36) 0.88 0.84–0.91 1.6 7% 4.4 –0.3 ± 2.2 –4.7–4.1 98%

Texture management–solids (8–24) 0.84 0.80–0.88 1.6 10% 4.4 0.0 ± 2.3 –4.6–4.6 91%

Texture management–liquids (5–15) 0.88 0.85–0.91 1.0 10% 2.8 0.1 ± 1.4 –2.7–2.9 96%

MISA total scale (43–129) 0.93 0.90–0.94 3.7 4% 10.3 –0.4 ± 5.3 –11.0–10.2 95%

Notes: ap < .001; bSEM as a percentage of the absolute scale range; cpercentages of the differences within the LOA.
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scales, which equals the former Canadian validation
study (14). However, for the MISA-DK subscales we
found lower ICC1.1 values for the inter-rater reliability
(0.61–0.76 against 0.68–0.88). A possible explanation
is that the ICC is strongly influenced by the variance
of the trait in the sample (20,29,30). If the measure-
ment scale is applied to a homogeneous population
the between-subject variance is small, which results in
a low ICC (29,30,33). From the Bland–Altman plots
for all the MISA-DK scales, the sample distribution
was skewed to the right, which may indicate homo-
geneity of the sample (see the example in Figure 1A).
If the sample had been more heterogeneous, the
between-subject variance would had been higher,
resulting in larger reliability estimates (29,30,33).
Therefore, ICCs measured in different populations
might not be comparable (21). This implies that if the
MISA-DK is to be administered among patients who

differ from the sample in this study, then new
reliability testing is required.
We extended the evaluation of the reproducibility

of the MISA-DK and calculated the SEM, SDC, and
LOA. This has not been addressed in earlier studies
and our results add to the psychometric evidence of
the MISA-DK. For the MISA-DK total scale, the
estimated measurement error could be considered
small as the SEM represents less than 10% of the
absolute scale range in repeated measurement
between raters as well as between time points by
the same rater. However, at subscale level, the
SEM exceeds 10% of the absolute scale ranges in
repeated measurements between raters for four sub-
scales. This may indicate less precision in repeated
measurement by different raters than by the same
rater. Using the SEM to estimate a 95% CI around
an eight-point score on the positioning scale reveals
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Figure 1. Bland–Altman plot, bar chart, and correlation plot of the differences between raters for the positioning subscale sum-score of the
MISA-DK. A. In the Bland–Altman plot, each individual dot represents more than one data point. The sample distribution seems to be skewed
to the right, indicating that the patients were rated to have a relative high ability level at the positioning scale. Heteroscedasticity appeared to be
present as the magnitude of the differences seems to depend on the mean of subscale sum-score per rater. B. The bar chart revealed that for
86.2% of the cases, the absolute differences were less than ± 2 scale points of a total scale sum-score of 8 points. C. The correlation plot of
the absolute differences and the means shows no association between the magnitude of the differences and the magnitude of the total scale
sum-score.
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that the true score could range from 6 to 10 points in
repeated measurement between raters and from 7 to
9 points in repeated measurement by the same rater.
Additionally, the magnitude of the SDC was higher
for the absolute inter-rater reliability than the absolute
intra-rater reliability. This implies that in the case of
using different raters, large score differences are
required to exceed change and a true difference
between measurements may be difficult to detect.
This has to be considered if the MISA-DK is used
for the purpose of evaluating outcome in research as
well as in clinical practice.
We also constructed the Bland–Altman plots and

calculated the LOA. For repeated measurement
between rater-pairs, the LOAwere wider than repeated
measurement between time points by the same rater. In
addition, more than 5% of the differences were outside
the LOA for most of the MISA-DK scales in repeated
measurement between rater-pairs. Post hoc analysis of
the relative inter-rater reliability removing cases with
differences outside the LOA revealed ICC1.1 values in
the range of 0.75 to 0.87 for the sevenMISA-DKscales.
This indicatesexcellent inter-rater reliabilityand ismore
similar to the Canadian validation study (14).
The inter-rater reliability was lower than the intra-

rater reliability. This may be due to the fact that model
1 of the ICC provides a more conservative estimate of
reliability than the other models (19) or because the
ratings in our study may have been influenced by
different sources of error. Three potential sources of
errors may be present in any assessment, namely: the
rating scales; the rating procedure; and the raters (36).
For the rating scale, the trait may not be clearly defined
or the rating scale categories may be ambiguously
wordedor insufficientlydifferentiated,whichmay result
in inconsistent ratings (36).Thiscouldbeacontributory
explanation. In the former construct validation study of
theMISA-DK, we found some problems with the scale
categories when applying Rasch analysis (18). For the
ratingprocedure, it couldbearguedthat the judgmentof
the patients’ performance based on video-recordings
may be difficult compared with in-person judgment.
However, if this was the explanation we would have
expected tofindpoor intra-rater reliabilityaswell,which
was not the case. It seems more likely that rater effects
have influenced the inter-rater reliability. This seems to
besupportedbytheposthocanalysisof therelative inter-
rater reliability discussed earlier. Although the raters
received the same training, there seems to be some
variability between raters. Plausible explanations could
be differences in the interpretation of the operational
scoring categories, in the degree of severity or leniency
exhibited when scoring the patients’ performance, and
in the understanding and use of the ratings scale
categories (36). These differences could be influenced
by the raters’ clinical experience and post-graduation in

dysphagia management and this has to be investigated
further. Investigation of rater effects and differential
rater function can be realized using the many-facet
Rasch measurement approach (36).

Methodological considerations

Our training course consisted of lectures, video-
observation and scoring, facilitated discussion, and
practice in the rater’s own clinical context. This is in
accordance with proposed learning approaches for
rater training (37) with strategies based on experien-
tial learning and reflection (38). Rater competence is
operationalized in terms of conceptual knowledge and
observation skills applied to a complex perceptual and
cognitive measurement process (36). It may therefore
be a difficult task to completely avoid rater error
through training (39). Nevertheless, our training
course might benefit from further development.
We recognize the inherent limitation of the use of

video-recordings. The judgment of a clinician watch-
ing performance during a meal on a videotape is not
an exact reflection of the judgment made in person in
the clinical setting. We believe, however, that the
advantages of video-recordings to ensure stability of
the participants’ performance across multiple testing
and to ensure independence among raters exceed the
disadvantages. Additionally, the large numbers of
raters could have influenced our results and it would
have been preferable to have fewer raters, but it was
not realizable. On the other hand, in clinical practice
we cannot be sure that the same limited sets of
therapists provide services to the patients. So, in
this light, our results may reflect the clinical reality
in which the MISA-DK is to be implemented.
For the statistical analyses, we treated the sum-

scores of the MISA-DK scales as continuous data.
However, sum-scores based on ordinal scale levels are
ordinal and not continuous (40). Differences of one
point do not have the same meaning throughout the
continuum when using ordinal scores (40–42). The
use of parametric statistics with multi-item measure-
ments has been the source of a longstanding debate
(41). To overcome this dilemma, the ordinal rating
scale data could be converted into equal interval
measurements using the Rasch model (41,42). There-
fore, it would be beneficial to apply the Rasch model
to data obtained by the Danish and the Canadian
version of the MISA. In this way, parametric statistics
could be applied with confidence for further estab-
lishment of the measurement equivalence (41–43).
For the absolute reliability, we considered the SEM

to be small if it represented less than 10% of the
absolute scale range. However this criterion is arbitrary
and other criteria may be used depending on the
purpose of the measurement in question. Finally,
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investigating heteroscedasticity using visual exami-
nation of plots could be questioned. Very slight
heteroscedasticity could be overlooked, resulting in
wider LOA for small differences than necessary and
narrower LOA for large differences (32,33).

Conclusion

The relative reliability of the MISA-DK equals the
original Canadian version with good to excellent
inter-rater reliability and excellent intra-rater reliabi-
lity. However, when extending the evaluation of the
reproducibility of the MISA-DK, we found relatively
large measurement errors and weaker precision when
measurements are repeated by different raters than by
the same rater. This has to be considered if the
MISA-DK is to be used as outcome measure in
research and in clinical practice. Further investigation
of the rater effects on the MISA-DK scores as well as
investigation of the measurement equivalence using
the Rasch model is recommended.
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