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Summary

Dysphagia (difficulty swallowing) is a serious physiologic disorder seen in individuals of all ages. The modified barium swallow
study (MBSS) is widely used, together with barium sulfate radiographic contrast media and the Modified Barium Swallow Impairment
Profile (MBSImP), to diagnose and assess dysphagia. In 2013, the global International Dysphagia Diet Standardisation (IDDSD) Initiative
developed a framework of new, standardized terminology and testing methods to describe food textures and drink thickness with the
goal of developing international standardized terminology and descriptors for dysphagia diets. The goals of MBSImP, Varibar®, and
IDDSI are all standardization, so what are the differences, and how are they each used in clinical practice? The goal of this article is to
assist clinicians and other healthcare providers tasked with diagnosing and managing the patient with dysphagia in understanding the

relationship between the MBSImP, and Varibar and IDDSI terminology, and how to utilize them in clinical practice. Considerations

specific to pediatric patients, as well as clinical practice-related policies and procedures, are also addressed.

Learning Objectives

At the conclusion of this activity, participants should be able to:

¢ Explain how a standardized set of barium sulfate products is used during a modified barium

swallow study (MBSS) to identify pathology related to swallowing physiology

objective scoring and communication of the results of an MBSS
¢ Review what the global International Dysphagia Diet Standardisation (IDDSI) framework is and
how it is used to classify foods and liquids according to their physical properties (ie, consistency,

stickiness, etc.)

Describe how the Modified Barium Swallow Impairment Profile (MBSImP) is used to ensure

¢ Describe any pediatric-specific considerations related to use of the MBSS, Varibar, and the IDDSI

framework to assess and manage dysphagia in infants and children

* Summarize best practices for assessing swallowing physiology using the MBSS in the clinical setting
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Diagnosis and Management of Swallowing
Physiology: Standardized Contrast, the
MBSIMP™ & the IDDSI Framework

ysphagia (difficulty swallowing)

is a serious physiologic disorder
seen in individuals of all ages but is
relatively common in the elderly and
in those with a number of conditions,
including stroke, oropharyngeal and
esophageal cancers and cancer treat-
ments, certain neurologic diseases,
and gastroesophageal reflux disease.'
In pediatric populations, dysphagia is
seen most often in those born prema-
turely and/or with cardiac, pulmonary,
craniofacial, airway, and neurologic
impairment, as well as those with de-
velopmental disorders.?® Importantly,
published prevalence rates for dyspha-
gia are likely a gross underestimation,
as the primary diagnosis of a patient
with dysphagia is often the underlying
condition (e.g., stroke), not the dys-
phagia itself.” The burden of dysphagia
includes association with significantly
longer lengths of hospital stay, higher
likelihood of discharge to a post-acute
care facility, and greater odds of inpa-
tient mortality vs comparable inpa-
tients without dysphagia.®

The modified barium swallow
study (MBSS), also known as the video-
fluoroscopic swallowing study (VESS),
uses barium sulfate radiographic con-
trast media of different viscosities to
assess swallowing physiology and di-
agnose dysphagia. Research shows that
standardization of the procedure and
its materials optimizes the ability to
capture swallowing impairment® and

minimizes radiation exposure,'® lead-
ing to safer videofluoroscopy examina-
tions.

There are three important as-
pects of MBSS standardization, which
relate to (1) the contrast media, (2)
the examination protocol, and (3) the
match between diagnostic stimuli and
dietary consistencies, for people with
dysphagia. Varibar® (Bracco Diagnos-
tics; Monroe Township, NJ) is a series
of barium sulfate-containing prepara-
tions available in 5 standard consisten-
cies: Thin Liquid, Nectar, Thin Honey,
Honey, and Pudding.'""”® The Modified
Barium Swallow Impairment Profile
(MBSImP) is a standard protocol and
rating system used to accurately and
consistently quantify and communicate
MBSS findings in adult populations.'®!”
The International Dysphagia Diet Stan-
dardisation Initiative (IDDSI) is a frame-
work of new, standardized terminology
and testing methods to describe food
textures and drink thicknesses, with
the goal of developing global standard-
ized terminology and descriptors for
dysphagia diets.'®

The objective of this article is to
assist clinicians and other healthcare
providers tasked with diagnosing and
managing the patient with dysphagia
in understanding the relationships
between Varibar, the MBSImP, and the
IDDSI framework, and how to apply
them in clinical practice. In addition,
this article seeks to address consid-

erations specific to pediatric patients
and practice-related policies and pro-
cedures.

Evaluation of Dysphagia Using
the MBSS, Barium Sulfate, and
the MBSImP

The MBSS is a barium sulfate-en-
hanced fluoroscopic motion study
typically performed by a speech-lan-
guage pathologist (SLP) together with
a radiologist, assisted by a radiologic
technologist, to evaluate anatomy and
swallowing physiology simultaneously
in real time.'"” The goals of the MBSS
are: (1) to identify and distinguish the
presence, type, and severity of physi-
ologic swallowing impairment; (2) to
determine the safety and efficiency of
oral intake; (3) to determine the impact
and appropriateness of selected inter-
ventions (postures, maneuvers, bolus
variables) on swallowing physiology,
airway protection,and efficiency in real
time; and (4) in collaboration with the
treating physician and interdisciplinary
team, to develop intake and diet tex-
ture/nutritional management plans."
Identification of dysphagia pathophysi-
ology also guides selection of appropri-
ate rehabilitative treatment approaches.

Varibar is the only FDA-approved
barium sulfate contrast product line
for evaluation of swallowing using the
MBSS.!"'> Varibar products are multi-
use and vary in consistency from thin
to thick, with each consistency de-



APPLICATIONS IN CONTRAST IMAGING

Table 1. MBSImP
Components?

Oral Impairment Domain

Lip Closure

Tongue Control During Bolus Hold
Bolus Preparation/Mastication
Bolus Transport/Lingual Motion
Oral Residue

Initiation of the Pharyngeal Swallow

o 0~ wNh =

Pharyngeal Impairment Domain

7. Soft Palate Elevation

8. Laryngeal Elevation

9. Anterior Hyoid Excursion

10. Epiglottic Movement

11. Laryngeal Vestibular Closure

12. Pharyngeal Stripping Wave

13. Pharyngeal Contraction

14. Pharyngoesophageal Segment
Opening

15. Tongue Base Retraction

16. Pharyngeal Residue

Esophageal Impairment Domain

17. Esophageal Clearance
(upright position)

fined by a viscosity range: Thin Liquid
(<15 centipoise [cps]), Nectar (<150-
450 cps), Thin Honey (800-1800 cps),
Honey (2500-3500 cps), and Pudding
(puree). Varibar was scientifically for-
mulated to evaluate oropharyngeal
swallowing physiology under fluoros-
copy, and these formulations represent
consistencies known to affect swal-
lowing physiology. Unlike other bar-
ium sulfate contrast agents formulated
to maximize the mucosal coating re-
quired for standard gastrointestinal (GI)
imaging studies,* Varibar products are
formulated to possess minimal coating
properties, in order to facilitate clear vi-
sualization of the dynamic swallowing
process.?*? Moreover, the 40% weight/
volume (w/v) concentration provides
uniform opacification across all consis-
tencies, ensuring optimal image qual-
ity.? Off-label mixing of other barium
sulfate products with foods and liquids
is not recommended, as it is associated
with increased risk if aspirated, and in-
volves risks of contamination from a
food safety perspective. In addition, it

would be very difficult to replicate the
standardized consistencies and barium
concentration of Varibar in one’s own
clinical practice through implemen-
tation of individualized barium-based
recipes.

The Modified Barium Swallow
Impairment Profile (MBSImP) involves
assessment of 17 components of the
swallowing mechanism in adults, and
includes a scoring metric to objectively
profile physiologic impairment of swal-
lowing function.? (Table 1) The MBS-
ImP provides a standardized protocol
to interpret and communicate MBSS
results in an evidence-based manner
that is consistent, specific,accurate, and
objective.'” Although research shows
that certain swallowing tasks have high
probabilities for identifying specific ex-
treme impairment (e.g., large-volume,
thin-liquid swallowing for oral contain-
ment and airway protection, or cookie
swallowing for physiological compo-
nents of oral clearance), it is recom-
mended that multiple swallowing tasks
be performed during an MBSS.° The
MBSImP protocol was and continues
to be validated using Varibar,”'¢?* and
MBSImP reports contain reference to
the Varibar consistencies used for each
swallowing task to evaluate primary
components of swallowing physiol-
ogy. Many resources, including training
courses and a large case registry, are
available on the website https://www.
mbsimp.com/.

The IDDSI Framework
Historically, a number of countries
have attempted to develop dysphagia
diet standards; however, not surpris-
ingly, these standards have used dif-
ferent terminology, labels, values, and
levels, creating potential confusion for
health professionals and researchers,
as well as individuals and caregivers.'®
Without international standards, indi-
viduals may find that their modified
texture diet is called something com-
pletely different as they move among
hospitals, rehabilitation facilities, and

countries. In 2002, the American Di-
etetic Association (now the Academy
of Nutrition and Dietetics) created the
National Dysphagia Diet (NDD).*> The
NDD specified different diets contain-
ing items that were appropriate for
patients with swallowing disorders.
Although the NDD was based on con-
sensus among dietitians, SLPs, and food
scientists, the NDD classified food and
drinks based on a subjective compar-
ison of their textural properties to
certain “anchor” foods and, therefore,
each patient, caregiver, or healthcare
provider could potentially interpret the
levels differently.

In 2013, the IDDSI Task Force con-
vened with the goal of developing in-
ternational standardized terminology,
descriptors, and testing methods for
foods and liquids. The outcome was
the creation of the IDDSI Framework.'®
(Figure 1) This framework consists of
8 levels: drinks span Levels 0-4, while
foods span Levels 3-7.Armed with an
understanding of the swallowing phys-
iology, clinicians can use this frame-
work to build a diet that meets patients’
needs across all ages, care settings, and
cultures.

In addition to the IDDSI frame-
work, the committee developed sim-
ple, objective, reliable, and accessible
methods to test and classify any food
or drink: the IDDSI Flow Test, the IDDSI
Fork Drip Test, the IDDSI Spoon Tilt
Test, the IDDSI Fork Test, the IDDSI
Fork Pressure Test, and the IDDSI Fork
Separation Test.?**” Depending on the
expected framework level, several tests
may be required to confirm the prop-
erties of a particular food or drink; in-
deed, several IDDSI testing methods are
mandatory for some levels.??

The IDDSI level of drinks is as-
sessed using the IDDSI Flow Test, in
which 10 mL of liquid is placed in a
standard 10 mL syringe with the clini-
cian’s finger placed over the bottom of
the syringe.The finger is then removed
and the liquid permitted to flow out
the bottom for 10 seconds, timed using
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IDDSI

FOODS

REGULAR
EASY TO CHEW

MINCED & MOIST

LIQUIDISED

International Dysphagia Diet
Standardisation Initiative

www.iddsi.org

SOFT & BITE-SIZED

D -o—and

MODERATELY THICK

SLIGHTLY THICK

THIN

DRINKS

FIGURE 1. IDDSI framework. ©The International Dysphagia Diet Standardisation Initiative
2019 @ https://iddsi.org/framework/. Licensed under the CreativeCommons Attribution Sha-
realike 4.0 License https://creativecommons.org/licenses/by-sa/4.0/legalcode. Derivative
works extending beyond language translation are NOT PERMITTED.'®

a stopwatch. Based on the mL remain-
ing in the syringe, the liquid is assigned
to a particular IDDSI level.? Note that
syringes may vary in length, and it is
essential to use a syringe of specific
dimensions in order to obtain a cor-
rect result. Currently, the only recom-
mended syringe for North America is a
BD model 303134.

The IDDSI level of foods is as-
sessed using one of four methods: (1)
The IDDSI Fork Drip Test for foods/
liquids estimated to be at Level 3-5;(2)
the IDDSI Fork Test to evaluate food
particle size in Levels 5-7;(3) the IDDSI
Spoon Tilt Test to assess adhesiveness
and cohesiveness; and (4), the IDDSI
Fork Pressure Test to assess food hard-
ness in Levels 4-7.%” Videos demonstrat-
ing all of these tests are available on the
IDDSI Website (https://iddsi.org/),??

along with a poster® and reference
cards® detailing which test(s) are ap-
propriate for each level.

Appropriate Use of the IDDSI
Framework

In contrast to Varibar, which is a
standardized set of barium-based stim-
uli to evaluate swallowing physiology
during an MBSS, and to the MBSImP,
which is a swallowing assessment pro-
tocol for use with the MBSS, the IDDSI
framework is used to classify the con-
sistency of foods and liquids.

A Description, Not a Prescription
IDDSI is “a description, not a pre-
scription.” This is different from the
NDD, which provided preconceived
lists of foods and drinks that fit into a
specific “diet” Moreover, as the IDDSI

framework is being adopted and im-
plemented worldwide, food manu-
facturers are increasingly using IDDSI
terminology on their labels; however, it
is not sufficient to rely on those labels,
as consistency can vary with tempera-
ture, among batches, in fresh vs stale
products, etc. The only truly reliable
measure of the IDDSI level of a food/
liquid is the result of the appropriate
test(s) done at the point of serving.This
is particularly true if a patient is having
difficulty swallowing a food/liquid that
would be expected to be acceptable
based on the results of the MBSS or the
food package labeling. In that case, an
IDDSI Test is recommended to confirm
that the product is in fact at the pre-
sumed consistency level at the time of
consumption.

IDDSI vs Varibar Terminology

The IDDSI terminology (e.g.,
Slightly Thick, Mildly Thick, etc.) is not
used on Varibar product labels. Rather,
the consistency labels that were in use
at the time of Varibar product develop-
ment and FDA approval are used (e.g.,
Thin Liquid, Nectar, etc.). That said,
Varibar products have been mapped to
the IDDSI consistency levels (Table 2);
SLPs can translate the IDDSI level no-
menclature to the caregiver and patient
once the assessment is complete.*® Per-
forming an IDDSI Flow Test to confirm
food/liquid consistency at the point of
use is simple. Such testing is not neces-
sary with Varibar, as the consistencies
of these products are factory-controlled
and stable; however, flow testing can be
used to confirm the similarity between
Varibar products and specific foods or
liquids that are being considered for in-
clusion in a patient’s diet.

Role of IDDSI levels in MBSS
Stimuli

When performing an MBSS,; it is not
necessary or appropriate to test a food/
liquid from every IDDSI level. Doing
so would contradict the principal goal
of the MBSS — to use representative,
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discrete, standardized stimuli and tasks
that have been specifically developed
to reveal impairments in swallowing
physiology. Furthermore, if liquids/
foods representative of each IDDSI
level were administered, the exam
would be too lengthy, exposing the pa-
tient to unnecessary radiation. Rather,
exploring swallowing ability through
the full range of foods/liquids as part
of a non-radiological clinical examina-
tion outside of the fluoroscopy suite is
more appropriate.

It is helpful to think of foods in
terms of categories; it is unnecessary
to test every item in a category. For
example, if the MBSImP protocol is
followed, the solid task (Lorna Doone
cookie coated with pudding barium)
is meant to assess the patient’s ability
to break down the solid bolus (IDDSI
Level 7). It may then be possible to
infer from the cookie task how the pa-
tient will perform with IDDSI Levels
5 and 6. If the patient presents with
a score of “(1) slow and prolonged
chewing and mashing, but complete
recollection or formation of the bolus
is achieved,” foods with an IDDSI Level
6 consistency (Soft & Bite-Sized) might
be suitable. On the other hand, if the
patient earns a score of “(2), disorga-
nized chewing and mashing, with solid
pieces left unchewed,” food with an
IDDSI Level 5 (Minced & Moist) may
be more suitable.The foods themselves
do not have to be tested in the fluoro
suite; rather, evidence has shown that
the presence and nature of swallowing
impairment are best identified with a
standardized set of barium consisten-
cies used in conjunction with the MB-
SImP protocol.’

Pediatric Considerations
Regardless of the patient’s age, the
purpose of the MBSS is to diagnose
swallowing pathophysiology and to
determine effective compensatory and
treatment strategies.As in adults, a stan-
dardized protocol permits collection of
baseline data and comparison between

Table 2. Varibar Mapped to IDDSI Levels®

Varibar Product IDDSI Level # IDDSI Level Name
Thin Liquid 40% 0 Thin

Nectar 40% 2 Mildly thick

Thin Honey 40% 3 Moderately thick
Honey 40% =4* Extremely thick
Pudding 40% 24* Pureed

*Too thick to flow through the syringe on an IDDSI Flow Test — however, at Level 4, there is also
a “stickiness” component; therefore, to confirm Level 4, the IDDSI Fork Drip Test and the IDDSI
Spoon Tilt Test would also need to be performed.

repeat exams and among patients.
However, the MBSImP has not been
validated in infants or children. Work
is underway to create and validate the
BaByVFSSImP® Impairment Profile
to quantify swallowing observations
made from videofluoroscopic swal-
lowing studies in bottle-fed patients.*!
Until the BaBYVFSS is made widely
available, clinicians evaluating pediatric
dysphagia are advised of the following:
(1) a standard protocol should be at-
tempted with all patients and, if there is
non-compliance, the protocol can then
be modified; (2) protocols must be de-
velopmentally appropriate with regard
to viscosity of materials presented, pre-
sentation of barium material (bottle/
nipple, open cup, straw, etc.), and posi-
tion (semi-upright, upright, etc.).>1%3233
Additionally, it is well documented that
infant swallowing function changes to
a greater degree over time, so the MBSS
protocol must allow for evaluation
across multiple swallows throughout
the first few minutes of swallowing.
This may be accomplished by intermit-
tently viewing the infant drinking from
the bottle at discrete points where con-
tinuous fluoroscopy can be applied to
help the clinician and radiologist eval-
uate for significant changes in swallow-
ing function.®3

Varibar Thin Liquid ADDSI Level
0) is representative of both breastmilk
and standard infant formula in terms of
thickness.?**>3” Therefore, it is the pre-
ferred first consistency to administer
during the MBSS in pediatric patients.
Other liquid consistencies (e.g.,Varibar
Nectar [IDDSI Level 2] and VaribarThin

Honey [IDDSI Level 3]) are adminis-
tered only if performance indicates po-
tential for improved swallowing safety
with their administration. Importantly,
many infants show improved safety of
oropharyngeal swallowing function
under MBSS with increased thickness
to IDDSI Level 1 (Slightly Thick).There
is currently no Varibar product that
meets the clinical characteristics of
IDDSI Level 1 (Slightly Thick). IDDSI
Level 1 (Slightly Thick) can consistently
and accurately be produced by mixing
equal parts Varibar Thin Liquid with
Varibar Nectar.This ratio has been con-
firmed to be accurate with the IDDSI
Flow Test across multiple trials.*® Then,
as for adults, the results of the MBSS
should assist the clinician in deter-
mining which IDDSI Level (O- Thin,
1- Slightly Thick, 2- Mildly Thick, or 3-
Moderately Thick) is most appropriate
for the safe and adequate oral intake of
liquid/food for pediatric patients.

In infants and young children,
considerations for dietary recommen-
dations need to account for the fact
that significant nutrition is often con-
sumed via breastmilk, formula, and/or
baby food; therefore, it is important to
understand how these items fit into the
IDDSI framework. Studies show that
the viscosity of expressed breastmilk
is usually consistent with a thin liquid
consistency (IDDSI Level 0).** Similarly,
most standard cow’s milk formulas
meet the clinical criteria of a thin lig-
uid consistency (IDDSI Level 0).2236:37
A notable exception is Enfamil™ A .R.
Ready to Feed infant formula (vs the
powder version that has to be reconsti-
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Frequently Asked Questions

Does Varibar “comply” with IDDSI?

IDDSI is not a regulation or guidance to comply with; instead, it
provides a method of classifying the wide array of existing food
and beverages based on consistency. IDDSI can also be used to
describe Varibar products, the standardized set of stimuli used for
the MBSS, based on their consistencies. Therefore, “IDDSI com-
pliant” is not an appropriate term to describe the Varibar products,
and IDDSI is not asking manufacturers to change or rename their
products.

Does the MBSImP “comply” with IDDSI?

The MBSImP is a protocol used during the MBSS that focuses on
the physiologic components of the swallow, while the IDDSI frame-
work presents a standardized system for classifying liquid and food
by consistency, to guide dietary preparations once the physiologic
problem is identified. It is important to recognize that the MBSS is
not a “feeding test” — it should not attempt to test every possible
consistency level of food and liquid. Rather, the MBSS uses a stan-
dardized set (reproducible across clinicians, clinics, and hospitals)
of representative consistencies known to affect swallowing phys-
iology, in order to evaluate the nature and severity of swallowing
impairment and airway invasion. A treatment plan indicating safe
consistency levels (including the IDDSI levels) can then be formu-
lated based on the MBSS results. Moreover, recommended IDDSI
levels can be included within the MBSImP standardized reporting
template as part of the plan of care.

Will Varibar products be renamed to match IDDSI ter-
minology?

Varibar products have been formulated specifically for healthcare
providers to use during the MBSS based on consistencies known
to affect swallowing physiology. At the conclusion of the MBSS, the
SLP should be able to identify safe consistency levels, and translate
that to the IDDSI dietary framework for patients and caregivers. Pa-
tients and caregivers do not handle/manage barium sulfate prod-
ucts and, therefore, the renaming of FDA-approved barium sulfate
products to match IDDSI terminology is unnecessary and medically
inappropriate.

Is Varibar a multi-use product? What if my institution
has a single-use only policy?

Varibar is a multi-use product.'"® Multi-use containers are allowable
by accrediting bodies provided that the organization has a policy
supporting safe use, and that those safety standards are followed.
Therefore, if your institution does not currently have a multi-use pol-
icy, it can be created together with relevant stakeholders, including
SLPs, department safety officers, etc. Other than the MBSImP, there
are no specific protocols as to how much of each Varibar product

preparation is used with any one patient; it will depend on the
individual healthcare practitioner and patient requirements. All un-
opened, pre-mixed Varibar products have a shelf life of 24 months
from the date of manufacture; the Thin Liquid powder has an un-
opened shelf life of 18 months. Once opened, Varibar products
can be stored up to 21 days at controlled room temperature, with
the exception of Varibar Thin Liquid, which is supplied as a pow-
der and reconstituted and, following reconstitution, can be stored
for up to 72 hours under refrigerated conditions. Note that every
Varibar product bottle has a “dating field,” where pertinent infor-
mation can be recorded. As long as proper storage and labeling
SOPs are in place and adhered to, approved and standardized
multi-use products are preferable to unapproved and/or non-stan-

dardized single-use products.

What if there is no refrigerator to store reconstituted
Varibar Thin Liquid?

Varibar is the only FDA-approved barium sulfate product for use
with the MBSS. In addition, Varibar Thin Liquid is both scientif-
ically as close in viscosity to water as possible, and has been
shown to be a good indicator of oral containment and airway pro-
tection.® Therefore, it is important to work with your department
to identify a suitable/convenient refrigerator to store reconstituted
Varibar Thin Liquid. It is likely that such a refrigerator is available
within the Radiology Department or its vicinity.

Should Varibar products be manipulated (e.g.,
thinned down) to match IDDSI levels? For example,
should Varibar Thin Honey be thinned down so that
it lands in the midrange on the IDDSI Flow Test?

This is not necessary or recommended. Each IDDSI consistency
level is a range, and this reflects the wide variability in dietary
pre-thickened beverages. A “nectar thick” beverage from manu-
facturer A may differ in consistency from a “nectar thick” bever-
age from manufacturer B, and a “nectar thick” orange juice from
one manufacturer may not be the same consistency as a “nectar
thick” cranberry juice from that same manufacturer. That is the
purpose of IDDSI - to be able to classify dietary liquids objec-
tively, based on the IDDSI Flow Test, into one of the IDDSI levels.
In contrast, Varibar products are tightly controlled for consistency,
reliably mapping to specific IDDSI levels based on reproducible
flow results. The only exception to the above is for the creation of
an IDDSI Level 1 Slightly Thick consistency. This consistency is
most often used in pediatric dysphagia practice. There is currently
no Varibar product that meets the clinical characteristics of IDDSI
Level 1 (Slightly Thick), but it can consistently and accurately be
produced by mixing equal parts Varibar Thin Liquid with Varibar
Nectar, and is recommended for testing during infant MBSS.
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FIGURE 2. Sample of a standardized,
clean, efficien tray set up. (Image Courtesy
of Bracco Diagnostics, Inc.)

tuted with water), which contains rice
starch and has been shown to be equiv-
alent to IDDSI Level 1 (Slightly Thick).*
If IDDSI Level 1 (Slightly Thick) is not
sufficient to achieve safe and efficient
oral intake, and thicker IDDSI Levels
(Mildly Thick IDDSI Level 2 or Moder-
ately Thick IDDSI Level 3) are shown
to significantly improve oropharyngeal
swallowing function, the clinician must
use clinical testing methods, such as
the IDDSI Flow Test, to determine the
appropriate thickener-to-formula ratio
to match the IDDSI Level that was de-
termined to be safest under MBSS. Note
that when mixing formula with com-
mercially available thickening agents,
a number of factors have been shown
to influence the resulting thickness, in-
cluding: the type of thickening agent
used, the base fluid (formula) charac-
teristics, the amount of base fluid, the
temperature of the formula at mixing
and at serving, the sit time (time from
preparation to consumption), and the
method of mixing the thickening agent
into the fluid (i.e., shaking, stirring, and/
or immersion blending).?>3”

With respect to baby food, re-
search conducted at The University
of Alabama evaluated the relationship
between commercially available Stage
1 through 4 baby foods and corre-
sponding IDDSI Levels.* The findings

demonstrated no relationship between
the manufacturer’s marketed stage and
IDDSI levels. Most baby foods marketed
as Stage 1 were classified as IDDSI Level
3 (Moderately Thick), with only one
Stage 1 food classified as IDDSI Level
4 (ExtremelyThick). Stage 2 baby foods
were classified as IDDSI Levels 3 (Mod-
erately Thick) and 4 (Extremely Thick).
Stage 3 and 4 baby foods were classified
as IDDSI Levels 3 (Moderately Thick), 4
(Extremely Thick), and 5 (Minced and
Moist). Therefore, it may be prudent to
evaluate each brand/stage of baby food
independently using the appropriate
test to determine the corresponding
safe IDDSI level determined by MBSS.

Clinical Practice Considerations

There are quality, safety, and effi-
ciency benefits to using standardized,
on-label, FDA-approved barium sulfate
products in MBSS clinical practice.
Overall quality is improved by a reduc-
tion in variability: the use of standard-
ized products contributes to the ability
to adhere to uniform standard operat-
ing procedures (SOPs)/protocols, thus
reducing study-to-study variability.
Comparisons to follow-up studies in
the same patient become more valu-
able, since the specific barium prepa-
ration used is no longer a variable. The
potential need for repeat studies due to
inadequate results may also be reduced.
With respect to the stimuli themselves,
when a barium sulfate product de-
signed for other GI imaging procedures
is added to liquids/foods by hand, there
is the potential for variability in the tex-
tures of preparations among individual
SLPs and different facilities. By stan-
dardizing the viscosities and barium
concentration, reproducibility in both
the results and documentation of re-
sults (i.e., professional communication)
can be improved.

Safety is enhanced with fewer in-
fection control risks. Mixing barium sul-
fate products with commercial liquids
or foods increases the potential for the
introduction of pathogens, either from

the liquids or foods themselves, or from
the increased handling by personnel.
Therefore, it is less of an infection con-
trol risk to use a preformulated, FDA-ap-
proved, multi-use product.

Streamlined study preparation and
workflow both contribute to improved
efficiency and decreased waste.The use
of standardized products: (1) decreases
the number of items on the tray for
each study, leading to reduced handling,
better organization, and less discarded
surplus (see Figure 2 for optimal tray
set up);and (2) eliminates the time and
resources needed to procure food and
prepare food-barium mixtures. Routine
use of the same products for each study
also increases SLP familiarity with those
MBSS-tailored products and the manu-
facturer’s recommendations on their
handling and use, minimizing the risk
of human error. Finally, onboarding and
education for new SLPs is streamlined;
consistent processes and procedures
can help new SLPs be successful in
learning the organization’s study proto-
cols and products.

In addition to the above, perform-
ing risk assessment in partnership with
an organization’s infection prevention
leader and safety officer can help ad-
dress any needed updates in infection
prevention and control best practices,as
well as review of any SOPs/protocols for
compliance with the institution’s pol-
icies (see Table 3 for Sample Checklist
for Implementation of Update in Best
Practices). It is important to promote
a culture of safety throughout an orga-
nization. Highly reliable organizations
have standardized processes to reduce
variability and help provide the same
outcome when a test is repeated by
various staff members; implementation
of standardized, FDA-approved barium
sulfate products is an example of this.
Toward that end, one can also consider
the adoption of standardized contrast
as a department-wide performance im-
provement project (PIP).As part of this
PIP, one can track how adopting stan-
dardized practices increases the ability
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to compare intra-patient results over
time, reduces variability by helping
to provide the same outcome when a
test is repeated by various staff mem-
bers, and lessens the frequency of
incident reports related to infection,
suboptimal outcome, and/or repeat
exams over time.

Finally, preparing staff for regula-
tory and accreditation agency inspec-
tions and surveys is important. Surveyors
may want to observe a procedure, which
includes setting up the room and tray
and preparing the patient, as well as
cleaning protocols after the procedure.
SLPs should be prepared to answer the

following questions: How do you know
which study to complete for the pa-
tient? How do you select which prod-
ucts to use during the study? How/
where are supplies/products stored?
How/where do you set up your tray for
the study? How do you ensure to mini-
mize transmission of infection between
studies? How were you trained or ori-
ented to your department protocols?
How and how often is competency
assessed? Use of standardized barium
products (1) simplifies demonstration
of tray set up, as well as description
of which products are used and how
they are stored, and (2) ensures that all

queried SLPs will provide similar an-
swers to the surveyor’s questions.

Conclusions

Evaluation of patients with dyspha-
gia across their lifespan often involves
an MBSS, a videofluoroscopic examina-
tion in which the patient is administered
a set of barium sulfate-containing stim-
uli of different consistencies.The use of
Varibar, a standardized barium sulfate
product line designed for the MBSS,
along with the MBSImP methodology,
provides an accurate and reliable assess-
ment of swallowing physiology and the
effectiveness of any interventions. Once

Action Item

Who

Table 3. Sample Checklist for Implementation of Update in Best Practices
Things to Consider

Review environmental risks that SLP
may impact study workflow and
potential transmission of disease

Infection Prevention Leader
Radiology department (if shared space)

* Where will the barium be stored (both before
and after opening)?

* Which surfaces will used during the study (tray,
counter, table)?

* What will need to be cleaned prior to, during and
after the study?

* What products should be used to clean the surfaces/
products identified above?

Review product labeling and SLP
manufacturer’s package insert

Infection Prevention Leader

¢ |s the product single use or approved to be used
after opening?

Supply Chain * How does the product need to be stored before
opening? After opening?

« If refrigeration is needed, which refrigerator will
be used?

* Who will monitor the refrigerator temperatures to
ensure range falls within manufacturer’s

recommendations?

Determine labeling requirements SLP
for product after opening Infection Prevention Leader

* What does organizational or departmental policy
state regarding medication labeling?

* What are the labeling requirements once the
product is opened, e.g., Date opened? Date the
product will expire?

* Will you use pre-printed labels prompting for
date/time of new expiration?

What organizational or SLP
departmental policies/procedures
will need to be updated?

* What existing policies or procedures mention
barium products?

* Are there any written protocols that need to be
updated and approved to match products being used?

What departmental orientation,
competencies, or training will be
impacted by this change?

SLP * Will the product require any new training for existing
staff?

* Can the change in product/process be included in
orientation to ensure all new hires understand
expectations?

* Where will ongoing training and resources be kept
for reference?
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any swallowing impairment is identi-
fied and described, an appropriate diet
can be recommended, and the IDDSI
framework and testing techniques can
be used to ensure the suitability of any
food or liquid.
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