Accepted Manuscript

Archives of
Physical Medicine
and Rehabilitation

Creation and Initial Validation of the International Dysphagia Diet Standardisation
Initiative Functional Diet Scale

Catriona M. Steele, PhD, Ashwini M. Namasivayam-MacDonald, PhD, Brittany T. A
Guida, BA, Julie A.Y. Cichero, PhD, Janice Duivestein, MRSc, Ben Hanson, PhD, o
Peter Lam, RD, CFE, Luis F. Riquelme, PhD

PII: S0003-9993(18)30085-6

DOl: 10.1016/j.apmr.2018.01.012

Reference: YAPMR 57146

To appearin:  ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION

Received Date: 31 August 2017
Revised Date: 22 December 2017
Accepted Date: 4 January 2018

Please cite this article as: Steele CM, Namasivayam-MacDonald AM, Guida BT, Cichero JAY,
Duivestein J, Hanson B, Lam P, Riquelme LF, Creation and Initial Validation of the International
Dysphagia Diet Standardisation Initiative Functional Diet Scale, ARCHIVES OF PHYSICAL MEDICINE
AND REHABILITATION (2018), doi: 10.1016/j.apmr.2018.01.012.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apmr.2018.01.012

FOODS

REGULAR No foods allowed

abovelevel 5

x| X

SOFT & BITE-SIZED

MINCED & MOIST

v

v 4 levels
- allowed:

v IDDSI-FDS = 4

v

SLIGHTLY THICK No drinks allowed

below level 2

x| X

THIN

DRINKS




IDDS-FDS

Running Header: IDDS-FDS

Title: Creation and Initial Validation of the International Dysphagia Diet Standar disation

Initiative Functional Diet Scale

Authors: Catriona M. Steele, PHB?

Ashwini M. Namasivayam-MacDonald, Ph?*
Brittany T. Guida, BA

Julie A. Y. Cichero, Phf>®

Janice Duivestein, MR$&®

Ben Hanson, Phts

Peter Lam, RD, CFE1°

Luis F. Riquelme, Phi?*?

Author Affiliations:

1.

2.

Toronto Rehabilitation Institute — University HdaNetwork, Toronto, Canada
Rehabilitation Sciences Institute, Faculty of Méuakg University of Toronto, Toronto,
Canada

Dept. of Communication Sciences and Disorders, pltddlniversity, Garden City, New
York

International Dysphagia Diet Standardisation Itike, Brisbane, Australia

School of Pharmacy, University of Queensland, By Australia

School of Clinical Sciences, Queensland Universityechnology, Brisbane, Australia
Access Community Therapists, Vancouver, Canada

University of British Columbia, Vancouver, Canada

University College London, London, UK



IDDS-FDS

10. Peter Lam Consulting, Vancouver, Canada

11.New York-Presbyterian Brooklyn Methodist Hospitatpoklyn, NY.

12.New York Medical College, Valhalla, New York.
Previous Presentations of thisMaterial: The project described in this manuscript was
presented as an oral presentation at the 2017 RgspResearch Society meeting (March, 2017)
in Portland, Oregon
Funding: Funding for this study was provided through an Rfgdnt from the National Institute
on Deafness and Other Communication Disorders D@21 1o the first author.
Conflictsof Interest: Six of the authors (PL, JAYC, CMS, BH, JD and LFRg@ members of
the board of directors for the International DysghaDiet Standardisation Initiative
(www.iddsi.org).
Corresponding Author and Reprint Contact:
Catriona M. Steele
Toronto Rehabilitation Institute — University HéaNletwork
550 University Avenue, 2floor
Toronto, ON, M5G 2A2 Canada
Tel: 416 597 3422 X 7603

E-mail: catriona.steele@uhn.ca




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

IDDS-FDS

Creation and Initial Validation of the Inter national Dysphagia Diet Standar disation

I nitiative Functional Diet Scale

Objective: To assess consensual validity, intezrragliability and criterion validity of the
International Dysphagia Diet Standardisation Itike Functional Diet Scale (IDDSI-FDS), a
new functional outcome scale intended to captuesiverity of oropharyngeal dysphagia, as
represented by the degree of diet texture resingecommended for the patient.

Design: Participants assigned IDDSI-FDS scorestolibical cases. Consensual validity was
measured against reference scores determined &ythor reference panel. Inter-rater reliability
was measured overall and across quartile subséte dfataset. Criterion validity was evaluated
versus Functional Oral Intake Scale (FOIS) scosegyaed by survey respondents to the same
case scenarios. Feedback was requested regardm@uea likelihood of use.

Setting: Web-based survey.

Participants:170 respondents from 29 countries.

Interventions: N/A

Main Outcome Measures: Consensual validity (% agese, Kendall's tau), criterion validity

(Spearman rank correlation), inter-rater reliapi{fkendall’s concordance and intra-class
coefficients).

Results: The IDDSI-FDS showed strong consensudityglcriterion validity and inter-rater
reliability. Scenarios involving liquid-only dietgansition from non-oral feeding or trial diet
advances in therapy showed the poorest consemnslisating a need for clear instructions on

how to score these situations. The IDDSI-FDS shogredter sensitivity than the FOIS to
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specific changes in diet. The majority (> 70%)edpondents indicated enthusiasm for
implementing the IDDSI-FDS.

Conclusions: This initial validation study suggesist the IDDSI-Functional Diet Scale has
strong consensual and criterion validity and cande reliably by clinicians to capture diet
texture restriction and progression in people witBphagia.
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functional outcome scales



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Abbreviations:

IDDSI

IDDSI-FDS

FSS

PSS

DOSS

FIM

ASHA

ASHA-NOMS

FCM

FOIS

UK TOM

AusTOMS

N/A

NPO

IDDS-FDS

International Dysphagia Diet Standardisafioitiative

International Dysphagia Diet Standartissalnitiative — Functional Diet
Scale

Functional Status Scale

Performance Status Scale

Dysphagia Outcome and Severity Scale

Functional Independence Measure

American Speech-Language Hearing Association

American Speech-Language Hearing AssmridNational Outcome
Measures Scale

Functional Communication Measure

Functional Oral Intake Scale

United Kingdom Therapy Outcome Measurenfecdle

Australian Therapy Outcome MeasuremenkeSca

Not applicable

nil-per-oris, i.e. nothing by mouth
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Diet texture modification is the most commonly-ugervention for people with dysphadia
Although the extent of dietary modification maydeen as a proxy measure of dysphagia
severity, functional outcome scales for dysphaggavague on this point. The goal of this study
was to conduct preliminary validation of a new sc¢designed to capture and communicate the
degree of diet texture restriction recommendedlinyc@ans for patients with dysphagia
according to the new International Dysphagia Dten8ardisation Initiative (IDDSI) framework
2. This new scale is known as the IDDSI-FDS (Intéomeal Dysphagia Diet Standardisation
Initiative — Functional Diet Scale).

Table 1 provides an overview of existing functionatcome scales for swallowing. Most
commonly, higher scores indicate less severe impit, consistent with the conventions of the
Functional Independence Measure (F¥1)Although reference may be made to the extent of
diet texture restriction recommended for a patit@se references lack context. Terms like
“levels below a regular diet status” imply knowledof a diet framework with commonly
understood levels of consistency, yet no such freonleis identified. Around the world,
different conventions have been in place with respethe number of diet texture levels used in
dysphagia management, as well as the directioratitterminology for labelling these levéfs
Recognition of the lack of a common framework fatdexture classification became the
driving impetus behind development of the Intemradi Dysphagia Diet Standardisation
Initiative (IDDSI) FrameworK, a new scheme for describing and categorizingSa@odi drinks
according to their texture or flow characteristithe framework includes 8 levels, organized in
two intersecting pyramids (Figure 1), with the ouévels (0 and 7) representing unmodified
drinks and foods and intervening levels represgntiogressively greater degrees of texture

modification. A novel aspect of the IDDSI Framewdskhe overlap zone at levels 3 and 4, in
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which the characteristics of foods and drinks ap@valent. Internationally, several national
professional associations and guidelines bodietu@ing those in the United States, Canada,

and Australia) have formally announced intent tomdhe IDDSI Framework®

The IDDSI-FDS (IDDSI Functional Diet Scale) was dimped as an accompaniment to the
IDDSI Framework to capture the degree of diet textestriction recommended for a patient
based on assessment by a qualified clinician. Thke sloes not indicate the specific textures that
are recommended, rather it classifies dysphagiergg\waccording to the degree of diet

limitation, i.e. the number of levels on the IDDSamework that a patient can consume. Lower
numbered scores on the IDDSI-FDS reflect tightet tixture restriction. The scale captures
clinician recommendation rather than the resultas sfandardized measure of swallowing
physiology or function or the actual behavior ¢ gratient, which may or may not be consistent

with the clinician’s recommendation.

Each level on the IDDSI framework is identified dylescriptive name (e.g. mildly-thick), a
color, and a number. Detailed descriptors and nusthior testing foods and drinks to confirm
their place in the framework are provided at th®8D website (www.iddsi.org). In clinical
practice, a modified texture diet order is expet¢tedomprise two levels from the IDDSI
framework: first the food level and then the driakel. This is consistent with clinical
conventions for specifying diets, beginning wite tiutritional specification (e.g. low sodium),
followed by food texture and terminating with ligutonsistency’*® The IDDSI-FDS score is
intended as an accompaniment to the diet text@scpgption and can be derived using a matrix

similar to a mileage chart (see Figure 2). The IDBBS score corresponds to the number in the
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101 intersecting cell of the column showing the foogeleand the row showing the drink level

102  recommended for the patient. An IDDSI-FDS scor&bdfapplies for recommendations of

103 nothing-by-mouth (NPO) with exclusive non-oral fegdd Similarly, an IDDSI-FDS score of “1”
104  applies when oral intake is restricted to any s&rgVel on the IDDSI framework. The specific
105 level(s) recommended cannot be understood fronXB&I-FDS score alone. This is similar to
106  the convention of other functional outcome scalehsas the FIM? which specifies the degree
107  of assistance or supervision required (e.g., mihimaderate, maximal, total) for an activity
108  such as grooming or mobility, without identifyinget specific types of assistance provided (e.g.
109  wheelchair versus walker). With respect to dietusxmodifications, certain combinations of
110 food and drink levels are not allowed on the IDIFBIS and are marked “N/A” in Figure 2

111  because they represent errors of logic in the apezbne of Levels 3 and 4. It is not logical to
112 specify a food texture at Level 3 — liquidised \ehplermitting Level 4 — extremely thick drinks.
113 Similarly, it is not logical to permit liquidised pureed foods for patients who are considered
114  unable to tolerate any oral intake of liquids,@permit moderately or extremely thick liquids
115  for patients who are considered unable to tolaaateoral intake of foods.

116

117  An assumption of the IDDSI-FDS scale is that the lewels specified in a diet texture

118  prescription bracket a range of food and drink leteat is suitable for the person with

119  dysphagia to consume. For example, Figure 3ariditet a recommendation for Level 5 -

120  Minced and Moist Foods with Level 2 - Mildly thi¢kquids; it follows that the clinician would
121  also be comfortable with the patient receiving Leve Pureed foods/Extremely thick liquids
122 and Level 3 — Liquidised foods/Moderately thickuids. The IDDSI-FDS score would be “4”,

123 indicating that four levels on the IDDSI Framewdik., levels 2, 3, 4 and 5) are permitted for
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124  the patient. Figure 3b shows a second example fecommendation of Level 3 — Liquidised
125 foods/Moderately thick liquids and Level 1 — Sligtthick liquids, the IDDSI-FDS score would
126  be “3”, capturing the fact that Level 2 - Mildlyithk liquids would also be allowed.

127

128  The purpose of the current study was to condutiairgvaluation of the psychometric properties
129  of the IDDSI-FDS scale. The specific scale propertf interest were consensual validity, inter-
130 rater reliability and criterion validity. The stu@yms also included obtaining feedback regarding
131  perceived scale utility, determining the degreearfsensus regarding the concept of expressing
132  diet recommendations as a bracketed range of ID&8Is, and exploring the possible addition
133 of a diacritic (“+”) to denote therapeutic introdien of food or drink items from a more

134  advanced IDDSI framework level.

135

136 Methods

137 A Google Survey was developed and launched on Sdyatel, 2016. Ethics approval was

138  obtained from the local institutional review boafthe survey introduction stated clearly that

139  participation was voluntary and responses wouldaitemon-identifying in all reports arising

140  from the project. Participants were free to witlthm@sponses at any stage without penalty.

141 Notices advertising the survey were distributedysphagia clinicians via social media and on

142  the IDDSI and principal investigator websites. Boevey was organized in three sections:

143 » Demographic questions regarding the respondentistcp of residence, profession, level
144 of education, years of clinical practice with dyapla, and caseload.

145 » 16 case scenarios (infant through geriatric) incltd diet texture recommendation was

146 specified (see Appendix for examples of 10 of thezses). Respondents were asked to
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review each case scenario and assign both an IBDSIscore and a FOIS score. These
were compared to reference scores previously éstall by consensus among a
subgroup of the authors (CMS, AMN, LFR and JD)s thibgroup comprised dysphagia
clinicians with 4 to > 20 years’ experience withutg; rehabilitation and community
based patients across the age span.
* Questions requesting input regarding IDDSI-FDSessabring rules (5-point Likert
scales with comment boxes).
After 3 1/2 weeks, the 3-day moving average foveuresponse frequency dwindled to 4.
Strong response stability for the IDDSI-FDS scomivags shown across quartile batches of the

responses received to date. Therefore, a decisasmade to close the survey.

Analysis

Statistical analyses were performed in SPSS ve4dh Frequency counts were tabulated for
categorical and ordinal responses (demographieditaive questions). Consensual validity was
measured based on the agreement in IDDSI-FDS stmrdse 16 case scenarios between the
survey responses and the author panel referenoess@6 agreement, Kendall's tau). Inter-rater
reliability was calculated across successive gedratches of the response pool using Kendall’s
concordance (W) and intra-class coefficients (ICCsiterion validity was measured by
comparing the IDDSI-FDS scores selected by surgsgandents to the corresponding FOIS
scores selected for the same case scenarios (Spesank correlation analysis).

Qualitative analysis was performed on the commperagided in response to the perceived
utility and feedback questions. One team membefGBEviewed all of these comments and

prepared a thematic coding system. A second teambere(AMN) then independently reviewed
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and coded all comments. A consensus meeting washtld to resolve discrepancies and

finalize coding.

Results

Survey Respondents:

In total, 170 responses were received from 29 cmsitas summarized in Table 2. The
professional profile of respondents included spdanguage pathologists (80%), dietitians
(10%), physicians (7%) and smaller numbers of rgratives from other professions:
occupational therapists (n = 2); physical therafist 1); dentist (n = 1); food technologist (n =
1). Almost half of the respondents (49%) reportaditng more than 10 years of clinical
experience, with a further 42% reporting 3-10 yedmxperience. Inquiries regarding caseload
revealed that 25.5% of respondents worked withtaddil.8% with seniors and 6% with
children. The remaining 26.6% reported working va#iseloads of mixed age. Figure 4
illustrates respondents’ work settings; slightlyrenthan one third of participants reported

working in more than one type of setting.

Consensual Validity:

Figure 5 illustrates the distribution of IDDSI-F38ores selected by the survey respondents for
six of the case scenarios. Overall, the responcgaftieved 73% agreement with the author panel
reference scores (R = 0.92, Kendall's tau-b = 0.B4¥t-hoc exploration showed no differences
in the frequency of agreement/discrepancy withréiierence scores as a function of the
respondent’s years of clinical experience (<1, 3-8, 6-10 or > 10 years)’(df = 4) =5.22, p =

0.27. For most of the case scenarios the distahatshow strong consensus and mode scores
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were selected by 77% of respondents. Where consensus was weakeg, ftatterns were
observed. For three cases (e.g., appendix caaebhyader distribution of scores was seen, with
a skew in scores to the left or right of the mdear. two cases (e.g., appendix case j), survey
response consensus was high but the mode scoréifééred from the author panel reference
score of 0. This appears to reflect respondentrteiogy regarding scoring in cases of primary
non-oral feeding where small amounts of oral intalepermitted in a therapeutic context.
Finally, three cases (e.g., appendix cases d asldosyed bimodal distributions; these split
opinions are thought to reflect uncertainty regagdicoring for patients requiring primary non-

oral nutrition and a lack of familiarity with puseliquid diets.

Inter-rater Reliability:

IDDSI-FDS scores showed strong response stabitityragh inter-judge reliability across
successive quartile batches of the dataset (nregfnses per batch). Kendall's concordance
was W = 0.873 overall, and W = 0.88, 0.884, 0.80819, respectively for the four batches. The
average ICCs for each batch were 0.965, 0.966,1(afd 0.939, respectively, with the

corresponding 95% confidence interval boundariagirey from 0.872 to 0.976.

Criterion Validity:

Overall, there was strong correspondence betweBlSIHF-DS scores and FOIS scores for the
case scenarios (Spearman correlation: R = 0.84).0G9). In Figure 6, the means and 95%
confidence intervals of the FOIS scores that westgaed by respondents to the case scenarios

are mapped as a function of the corresponding IDEI3$ score responses. It can be seen that

10
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215  FOIS scores of 3-6 map to a broader range of IDEI3% scores (1 to 7) and FOIS scores
216  clustered between 4 and 5 mapped to an IDDSI-FD§eraf 2-6.

217

218  Questions about perceived IDDS-FDS utility:

219  The number of valid responses on the qualitaticé@® of the survey ranged from 100-114;
220 incomplete responses are attributed to the suregygkadministered exclusively in English.
221  Respondents indicated general agreement with #ekéted range concept (59% in favor).
222 Slightly more than one quarter (28%) of respondestemmended that tolerance of

223 consistencies between the bracketed boundaridsedDSI framework should not be assumed,
224  but confirmed during assessment on a case-by-@ase [Fhere was strong agreement (77%)
225 that the IDDSI-FDS score should reflect the magt decommendation and not reflect

226  therapeutic advancement. Comments from 62% of relgpus indicated that therapeutic trials
227 should be annotated separately from diet textuwemenendations and 84% of respondents
228 agreed with the idea of annotating therapeutic acment with a ‘+’ diacritic.

229

230 Discussion

231 It was encouraging to receive survey responses &aitde geographical distribution over a
232 short time frame and to confirm that cliniciansiard the world with a variety of professional
233 backgrounds found the IDDSI-FDS easy to apply secxenarios describing different diet
234  texture recommendations. The author paneliststamdurvey respondents showed strong
235 agreement in FOIS scoring (81% in perfect agreeni€t of 0.973, 95% CI: 0.971-0.975).
236 This level of agreement on the FOIS is similarte 85% agreement reported by the scale

237  developers in their original psychometric validati&iudy’. The strong correspondence with

11
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FOIS scores shows good criterion validity for tB®BI-FDS. For case scenarios with FOIS
scores of 4 and 5, corresponding IDDSI-FDS scquasrsed a larger range from 2 to 6,

suggesting that the IDDSI-FDS was better able piura gradations of diet texture restriction.

The patrticipants in this survey found it straightfard to assign IDDSI-FDS scores to the
majority of the case scenarios developed for thieaton study. Most of the scenarios with
poorer agreement involved a primary recommendd@ionon-oral nutrition with limited oral
intake on a trial or therapeutic basis. Based ersthrvey responses received in the survey, it has
been decided that IDDSI-FDS scores will reflectrein diet prescription and that therapeutic
diet advances should be annotated using a “+” lli@cfo illustrate, incorporating this decision
into the scoring of appendix case e, leads to @mewended IDDSI-FDS score of “0+”, as noted
in the appendix. The “+” diacritic has the potehttabe added to any score on the IDDSI-FDS
to indicate progress towards tolerance of a greateety of diet texture levels. For example, if a
patient has a prescription for pureed foods anderaidly thick liquids (IDDSI-FDS score of 2,
capturing items at both levels 3 and 4 of the IDDB&mework), several different scenarios might
justify annotation with the “+” diacritic, includa(but not limited to) as introduction of mildly-
thick liquids on a time-limited and closely-mongdrbasis, or the trial introduction of water
between meals. The diacritic is simply intendeahtbcate that some progress away from the

specified restriction is being introduced and maneit.

This preliminary validation of the IDDSI-FDS expéal the ability of clinicians to accurately
determine scores based on pre-specified diet reemdations. In order for the IDDSI-FDS to

have true validity to reflect dysphagia severityyill be necessary to determine whether IDDSI-

12
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FDS scores vary across groups of patients witlewfft degrees of physiologic or functional
impairment. A goal for the IDDSI-FDS is that it wdithave broad utility for different patient
populations and across different age groups. Wawege of one exploration of this type to date,
in a large study of 638 adults residing in long¥terare institutions in Canada. In that study,
IDDSI-FDS scores were derived based on diet oraetscompared between residents with and
without “dysphagia risk” (a composite variable detmed on the basis of failing a standard
dysphagia screening test, signs of coughing duriagl observations, and/or prescription of
thickened liquids}®. IDDSI-FDS scores for residents without dysphaigita ranged from 4 to 8,
reflecting an absence of severe diet texture otsnis. The probability of having an IDDSI-FDS

score < 5 was significantly higher in individualgiwdysphagia risk.

Sudy Limitations

A limitation of using social media and web-basethominications as a means of inviting survey
responses is that the response pool was a voluisifselected convenience sample. In this
study, the number of eligible respondents is unkmaag is the number of individuals who
became aware of the survey. There was no oppoyttndontrol whether respondents completed
the survey independently or in consultation witheagues. Given that 80% of the responses
came from speech-language pathologists, it cammasbumed that the response patterns are
representative of all professions involved in dysgph management. The sample sizes of
professional subgroups were not large enough ¢evatbmparisons by profession. Future
studies should engage purposively-sampled partitsgfaom a variety of professions and health

settings.
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The design of the case studies was skewed suchrbkahird involved non-oral diets, or
transition from non-oral feeding. Notably, theseaavalso the cases where the greatest
discrepancy in scoring was seen. A larger pookses, balanced for variety of diet and liquids
recommendations may demonstrate even better wadidd inter-rater reliability than seen in this
preliminary study. Importantly, the qualitative gtiens in the current study provided guidance
regarding scoring instructions for non-oral diatsl gherapeutic introduction of limited oral

intake.

Conclusions

In this preliminary validation study, the new IDDBlinctional Diet Scale was shown to have
strong consensual and criterion validity. A broathple of 170 clinicians from 29 countries
showed that it is straightforward to reliably detére IDDSI-FDS scores and that they perceived
the scale to have good utility for capturing thgrée of diet restriction associated with typical
diet combinations used in clinical practice acribesage spectrum. The IDDSI-FDS captures the
degree of diet texture restriction recommendedfpatient within the context of the 8-levels of
food and drink texture in the IDDSI framework asdsuitable for use from infant to geriatric
populations. The next step in evaluating the vilidf the scale will be to apply the scale to data
from larger patient samples to confirm whether IDIBSS scores based on diet
recommendations capture dysphagia severity inréiftepopulations in a clinically meaningful

way based on standard metrics of physiologic inmpart.
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357  FigureCaptions

358 Figurel. The IDDSI Framework.

359

360  Figure 2. Scoring chart for the IDDSI Functional Diet Scd@DSI-FDS). To determine the
361 IDDSI-FDS score for a patient, a clinician mustffitne intersecting cell for the column showing
362 the patient’s food texture recommendation and deeshowing the patient’s drink consistency
363 recommendation. For example, if a patient has @anetendation for a Level 5 - Minced and
364 Moist food texture and Level 2 — Mildly thick driskthe intersecting cell shows an IDDSI-FDS
365 score of 4, as indicated by the dashed line areowdssquare.

366

367 Figure 3a. lllustration of IDDSI-FDS score derivation for aetltexture recommendation of

368 Level 5 - Minced & Moist foods and Level 2 — Mildlyick liquids.

369

370  Figure 3b. lllustration of IDDSI-FDS score derivation for aetltexture recommendation of

371  Level 3 — Liquidised foods and Level 1 — Slightiyck liquids.

372

373  Figure4. Work settings reported by survey respondents.

374

375  Figure5. Histograms showing the distributions of IDDSI-FB&res assigned by survey

376  respondents to 6 examples from the 16 case scena#l in the study. Expected IDDSI-FDS
377  scores are shown by asterisks. Details for theampbes are as follows: a) Diet texture

378  prescription: Level 5 - Minced & Moist foods andvel 2 - Mildly thick drinks. The expected

379 IDDSI-FDS score (i.e., 6) was selected by 77% efgtrvey respondent®) Diet texture
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prescription: nil-per-oris (NPO), i.e., no oralake of foods or drinks. The expected IDDSI-FDS
score (i.e., 0) was selected by 90% of the suresgandent<) Diet texture: Level 7 - Regular
foods and Level O - Thin drinks. The expected IDIPBIS score (i.e., 8) was selected by 97% of
the survey respondents. d) Diet texture prescnpg&diquid-only diet spanning Level O - Thin to
Level 3 - Moderately thick drinks. Given that Le&also captures a food level on the IDDSI
Framework, this prescription would correctly bettem as Level 3 - Liquidised foods and Level
0 - Thin drinks. The expected IDDSI-FDS score (4@ was selected by 51% of the survey
respondents. e) Diet texture prescription: NPO. &gected IDDSI-FDS score (i.e., 0) was
selected by 52% of the survey respondents. ThéZathIDDSI-FDS scoring instructions
capture the additional allowance of ice chips irépy with a ‘+’ diacritic, such that the correct
score would be 0+. f) Diet texture prescription:amal intake of foods with Level 1 - Slightly
thick drinks. The expected IDDSI-FDS score (i.¢.was selected by 87% of the survey

respondents.
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Figure 6. Mapping between Survey Respondent IDDSI-FDS scamdscorresponding FOIS

scores for the case scenarios used in the survey.

20



Table 1. Characteristics of Previously Published Functional Outcome Scalesfor Swallowing

Scale Name

Target

Number

Population of Leves

Direction

Diet Restriction Specifications

Functional Status Scale (FSS)*

Swallowing Performance Status
Scale (PSS)*

Dysphagia Outcome and Severity
Scale (DOSS)°

American Speech-Language Hearing
Association National Outcome
Measures Scale (ASHA-NOMYS)
Functiona Communication Measure
(FCM) for Swallowing®

Functional Oral Intake Scale
(FOIS)’

UK Therapy Outcome M easurement
Scale (UK TOM)®?

Australian Therapy Outcome
Measurement Scale (AusTOMS)*0H

Pediatrics

Genera

Genera

General

Stroke

Genera

General

5

1 = normal function;
5 = severe dysfunction

1 = normal function;
7 = severe dysfunction

7 =normal function;
1 = severe impairment

7 =normal function;
1 = severe impairment

7 =total oral diet;
1 = exclusive tube
feeding
5 =least severe
impairment; O = most
severe impairment. Half-
point scaling permitted.

5 =least severe
impairment; 0 = most
severe impairment.

Total oral feeding to progressive
degrees of assistance, tube-feeding or
parenteral nutrition.

Not described

Number of consistencies tolerated or
restricted

Number of levels below aregular diet
statusin either solid or liquid
consistency

Number (single vs multiple) of
consistencies taken orally

Ora vsnon-oral nutrition and range of
consistencies alowed (limited;
modified; most; full).

Ora vsnon-oral nutrition and range of
consistencies alowed (limited;
modified; most; full).




Table 2. Response frequency by geographic region.

Region Country Frequency Percent
North America  United States 36 21.2
(n=67) Canada 31 18.2
Ireland 11 6.5
United
6 35
Kingdom
Turkey 4 24
France 3 1.8
Italy 3 1.8
Europe Portugal 3 1.8
(n=40) Austria 2 1.2
Germany 2 1.2
Sweden 2 1.2
Finland 1 0.6
Netherlands 1 0.6
Norway 1 0.6
Spain 1 0.6
Oceania Australia 29 17.1
(n=230) New Zealand 1 0.6
Brazil 11 6.5
South America
Argentina 1 0.6
(n=13)
Colombia 1 0.6




Japan 6 35
India 2 1.2
Asia Singapore 2 1.2
(n=13) Iran 1 0.6
Philippines 1 0.6
Thailand 1 0.6
South Africa 4 24

Africa
Algeria 1 0.6

(n=6)
Egypt 1 0.6
Missing Missing 1 0.6

Tota 170 100.0
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Highlights:

Current dysphagia outcome scales do not specify diet texture modifications.

A new scale capturing nature and degree of diet texture modification was devel oped.
Scoring of the new IDDSI-FDS scale was field tested with clinicians viaan online
survey.

The new IDDSI-FDS has strong criterion validity and consensual validity.

The new IDDSI-FDS scale can be easily used with high reliability by clinicians.
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Appendix: Case Scenarios
a) A 60-year-old woman comes to your outpatientli®méng clinic describing a two-year
history of solid foods “getting stuck” in her thtaance or twice per week. She is currently eating
regular solids at home and is drinking thin ligudghout any reported difficulty. During an
instrumental swallowing assessment, you deternmatthin liquids are travelling through the
oropharynx safely and efficiently, but regular delare causing large amounts of residue, and
require 3-4 swallows per bolus to get everythingmaoSoft and bite-sized foods also cause a fair
amount of pyriform sinus residue, but minced andstrenlids appear to go down safely and
efficiently. You decide to temporarily recommendiat of minced and moist solids with thin
liquids, while additional work-up in search of aisal factor is found.

* Food Prescription: Level 5 — Minced and Moist

» Drink Prescription: Level O — Thin

 |DDSI-FDS Score: 6

b) An 85-year-old man is having severe difficultssgallowing. Upon assessment you find the
patient is aspirating all food and liquid consistes, and the chin tuck position does not improve
his swallowing safety. The patient also has extitgmpeor upper esophageal sphincter opening
leading to large amounts of residue on all consés. He is even unable to swallow his saliva.
* Food Prescription: N/A. No food level is safe. Nanad feeding would be appropriate.
» Drink Prescription: N/A. No food level is safe. Noral feeding would be appropriate.

 |DDSI-FDS Score: 0
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c) A 25-year-old woman comes to you following autraatic brain injury. She was having
difficulties with her swallowing immediately aftber accident, but now reports improvement
with no issues. Upon assessment you find thatshble to safely and efficiently drink all liquid
consistencies and all regular textures.

» Food Prescription: Level 7 — Regular

» Drink Prescription: Level O — Thin

 |DDSI-FDS Score: 8

d) A 52-year-old man has a diagnosis of multiplerssis and is having difficulty swallowing,
which he thinks is mostly due to fatigue. Upon easibn you determine that he has significant
residue with most food textures and even with emnély thick liquids but that he seems to be
able to swallow liquids in the thin to moderatdijck range without residue. He does not seem
to experience any issues of aspiration. You deimidecommend a liquid diet including thin,
slightly thick, mildly thick and moderately thiclqlids.

* Food Prescription: Level 3 — Liquidised

» Drink Prescription: Level O — Thin

» |IDDSI-FDS Score: 4

» Comment: A recommendation for moderately thickitigumplies that Level 3 —

Liquidised foods are also appropriate for thisgatti due to the equivalence of texture

and flow characteristics for foods and drinks a&les.

e) You have been working with a 27-year old woméo v recovering from a double lung

transplant. She has been NPO (nothing by mouth) foonth and fed by gastrostomy tube, but
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medically she is now doing well and the team isnkiee her to begin transitioning back to an
oral diet. Your clinical assessment suggests thansay not be fully ready to begin oral intake,
but is ready to begin practising swallows with gesatarter item (e.g., ice chips [or in Japan,
dysphagia jelly]).

» Food Prescription: N/A. The primary source of rtigri is by gastrostomy tube.

» Drink Prescription: N/A. The primary source of ntitm is by gastrostomy tube.

» |IDDSI-FDS Score: 0+

» Comment: The primary source of nutrition is by gasiomy tube. The ‘+’ diacritic

reflects the recommendation for trial oral intakkéce chips in a therapeutic context.

f) You are working with a mother of a baby who bagn having difficulty tolerating thin liquids
without aspiration. You determine that the babghte to swallow slightly thick liquids safely,
but that if too much thickener is added, the bady difficulty expressing fluid through the
nipple of the bottle and seems to fatigue very kjyic

» Food Prescription: N/A. This baby is not readyday solid foods.

» Drink Prescription: Level 1 — Slightly thick

 |DDSI-FDS Score: 1

g) A 45-year-old man is referred to you for a fellap assessment 3 months after discharge
from a stroke rehabilitation center. He is on acathand moist food texture with mildly thick
liquids. Assessment shows that he aspirates tpindls, but slightly thick liquids prove to be
safe. With minced and moist food textures, theiige significant residue in his pharynx. You

decide to recommend a diet change to pureed faadislagghtly thick liquids.
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» Food Prescription: Level 4 — Pureed
» Drink Prescription: Level 1 — Slightly thick

 |DDSI-FDS Score: 4

h) An 11-year old child with spastic cerebral paisygg been on your caseload for several years,
and has been managing well on a soft and bite-siegdvith mildly thick liquids. The child is
moving to a new school, where a lunch program @&lable. On the soft lunch diet at this
school, sandwiches are frequently offered contgitiiings like egg salad or tuna salad, with the
crusts removed. Your re-evaluation of this childgests that they will not be able to tolerate
these sandwiches unless they are pre-cut intsiziéel pieces.

» Food Prescription: Level 6 — Soft and bite-sized

» Drink Prescription: Level 2 — Mildly thick

» |DDSI-FDS Score: 5

* Comment: Note that bread is not permitted on IDD&Iel 6 — Soft and bite-sized.

i) You are working with a 7-year old child with edral palsy who has been NPO and on a
gastrostomy feeding tube for total nutrition foe thast year. In therapy, you have been working
on oral feeding skills using foods that dissolveilgan the mouth with minimal chewing, such
as arrowroot biscuits and cheese puffs. This has eing well, and you decide to recommend
that the child eat some of these items twice aidagldition to their tube feeding.

» Food Prescription: N/A. The primary source of rtigri is by gastrostomy tube.

» Drink Prescription: N/A. The primary source of ntitm is by gastrostomy tube.

 |DDSI-FDS Score: 0+
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« Comment: The primary source of nutrition is by gasiomy tube. The ‘+’ diacritic
reflects the recommendation for trial oral intakkeransitional foods in a therapeutic

context.

J) You have been asked to assess a 56-year olduvmarmas completed a recent course of
radiation therapy with chemotherapy to treat lapalgancer. A gastrostomy feeding tube was
placed prior to this patient’s cancer treatmentlamthas been using the g-tube as his primary
source of nutrition. Your assessment shows that feeling very unwell and experiencing a
great deal of pain at this stage of his recovecpsdary to mucositis. He is aspirating thin and
slightly thick liquids silently. You decide to remmnend that he stay on the gastrostomy tube
feeding, but try to swallow small amounts of mildhyck liquid throughout the day as a way of
trying to maintain regular swallowing. You recognthat this oral intake will likely not happen
every day, depending on how the patient is feeling.

* Food Prescription: N/A. The primary source of faal be by gastrostomy tube.

» Drink Prescription: N/A. The primary source of ntitm is by gastrostomy tube.

» |IDDSI-FDS Score: 0+

» Comment: The primary source of nutrition is by gasiomy tube. The ‘+’ diacritic

reflects the recommendation that the patient tnpéantain oral intake of mildly-thick

liquids.



