
Science supporting better nutrition

CLINICAL 
NUTRITION 
HIGHLIGHTS

Pureed Foods  
For PeoPle  
With  
dysPhagia
Functionality,  
interventions  
and outcomes

2023. Volume 13, Issue 1

https://www.nestlenutrition-institute.org/


Mild Cognitive Impairment

2

Science supporting better nutrition

2021. Volume 11, Issue 1

CLINICAL 
NUTRITION 
HIGHLIGHTS

REF

2023. Volume 13, Issue 1

30-34 Rue du Chemin Vert 75011 Paris
+33 (0)1 85 56 97 00   www.carrenoir.com

NESTLÉ HEALTH SERVICES
NES_21_00028
NNI_Logo_Horizontal_CMYK
PR

Date : 19/02/2021

MAGENTA YELLOWCYAN

COLOURS (3) COMPOSED COLOURS

C68 Y76C100 M83 Minimal size
40 mm

PUREED FOODS FOR  
PEOPLE WITH DYSPHAGIA:
Functionality, Interventions  
and Outcomes



PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
CO

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

  
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E
PRO

LO
G

U
E

EVA
LUATIO

N
 O

F  
O

RA
L FU

N
C

TIO
N

CO
M

M
ERC

IA
L  

PU
REED

 FO
O

D
S

DYSPH
AG

IA
  

TO
 SO

LID
S

PU
REED

 FO
O

D
 

PRO
D

U
C

TIO
N

EPILO
G

U
E

table of contents

1. Prologue 05

Prof. Catriona M. Steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. 

Senior Scientist and Director, Swallowing Rehabilitation Research  
Laboratory at the KITE Research Institute – University Health Network. 
Canada Research Chair in Swallowing and Food Oral Processing.

2. An overview of swallowing and Dysphagia to solids 08

Prof. Catriona M. Steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. 

Senior Scientist and Director, Swallowing Rehabilitation Research Laboratory  
at the KITE Research Institute – University Health Network. 
Canada Research Chair in Swallowing and Food Oral Processing.

3. An overview of the screening and evaluation of oral Function  
in older Adults 16 

Bharat Mirchandani, PhD, MSc, BDS 
Faculty of Dentistry, Thammasat University, Pathum Thani, Thailand

Prof. Catriona M. Steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow.  
Senior Scientist and Director, Swallowing Rehabilitation Research Laboratory  
at the KITE Research Institute – University Health Network. 
Canada Research Chair in Swallowing and Food Oral Processing.

4. Current Practices and Challenges with the Production  
of Pureed Foods 25

Xiaojing Sharon Wu, NZRD. Department of Nutrition, Faculty of Medical  
and Health Sciences, University of Auckland.

Anna Miles, PhD. Department of Speech Science, School of Psychology,  
University of Auckland.

Andrea Braakhuis, PhD, NZRD. Department of Nutrition, Faculty of Medical and  
Health Sciences, University of Auckland.

5. sensory, Nutritional and Textural Analysis of Commercial Pureed  
Foods and Associated Costs 37

María D. Ballesteros-Pomar, MD, PhD. Department of Endocrinology  
and Nutrition, Complejo Asistencial Universitario de León, Spain

6. epilogue: summary of Chapters and Recommendations Regarding  
the use of Pureed Foods in People with Dysphagia to solid Foods 45

Prof. Catriona M. Steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. 

Senior Scientist and Director, Swallowing Rehabilitation Research Laboratory  
at the KITE Research Institute – University Health Network. 
Canada Research Chair in Swallowing and Food Oral Processing.



CliniCal nutrition HigHligHts • 2023. Volume 13, Issue 1science supporting better nutrition

5

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F

O
RA

L FU
N

C
TIO

N
C O

M
M

ERC
IA

L
PU

REED
 FO

O
D

S
DYSPH

AG
IA

TO
 SO

LID
S

PU
REED

 FO
O

D
PRO

D
U

C
TIO

N
EPILO

G
U

E

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
C O

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

 
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F

O
RA

L FU
N

C
TIO

N
C O

M
M

ERC
IA

L
PU

REED
 FO

O
D

S
DYSPH

AG
IA

TO
 SO

LID
S

PU
REED

 FO
O

D
PRO

D
U

C
TIO

N
EPILO

G
U

E

Prologue by the Editor-in-Chief
Catriona M. Steele,  

PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow 

Canada Research Chair in Swallowing and Food Oral Processing

Catriona M. Steele is a clinician-scientist working in the area of swallowing 
and swallowing disorders. She has a background as a medical speech-
language pathologist and is Director of the Swallowing Rehabilitation Research 
Laboratory (www.steeleswallowinglab.ca) at the KITE Research Institute, 
the research arm of the Toronto Rehabilitation Institute – University Health 
Network. Dr. Steele holds a Canada Research Chair in Swallowing and Food 
Oral Processing. Dr Steele is a Professor in the Department of Speech-
Language Pathology, Rehabilitation Sciences Institute, Temerty Faculty of 
Medicine at the University of Toronto. She also teaches in the Master of 
Deglutology programme at the Katholiek University of Leuven in Belgium.
Professor Steele holds research funding from the National Institutes of Health 
(USA), as well as several active industry partnerships. She has published more 
than 185 peer-reviewed manuscripts and delivered more than 290 abstracts 
and 280 invited presentations around the world. She is an associate editor for 
the Dysphagia journal and a member of the editorial board for the Journal of 
Texture Studies. She is also a founding and current member of the Board of 
Directors for the International Dysphagia Diet Standardisation Initiative (www.
iddsi.org). Catriona is current Secretary-Treasurer of the Dysphagia Research 
Society and will serve as President in 2024.
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prologue: what do we 
know about pureed foods 
as an intervention  for 
dysphagia? 
Prof. Catriona steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. Canada Research Chair in 
Swallowing and Food Oral Processing.

Dysphagia (swallowing impairment) is thought 

to affect as many as 8% of the world’s population and 

is a particular concern in the elderly1. Texture modifi-

cation is the most common intervention for people with  

dysphagia2, 3, resulting in widespread use of texture mod-

ified diets, particularly in residential care settings4-10. Tex-

ture modification is certainly not a new idea. In fact, if you 

dig back through the dysphagia literature, you will find ev-

idence showing that we have been modifying food and liq-

uid consistencies since the very beginning of our practice. 

Indeed, an article by Coster and Schwartz in the 3rd issue 

of the Dysphagia journal in 1987 (its first year of publica-

tion) focused on this topic, and proposed the concepts of 

feeding competence and the swallow-safe bolus11. Feed-

ing competence was described as “the ability to be able to 

swallow a variety of food textures and liquid consistencies 

without difficulty”, and the person’s ability to form a “swal-

low-safe” bolus from foods with a variety of physical char-

acteristics. A “swallow-safe” bolus was defined as a bolus 

with physical aspects that enable “unimpeded passage 

through the food pathway without aspiration, choking, or 

retention in the pharynx”.  

Just 3 years later, in 1990, we can find the first pub-

lished description of an institutional diet plan designed to 

reduce the risk of aspiration12. The article describes foods 

that were allowed or disallowed in diets for patients con-

sidered to be at aspiration risk, and emphasizes concepts 

of ease in chewing, ease in swallowing and bolus cohe-

sion: “Foods selected for the aspiration risk reduction diet 

were chosen because studies have demonstrated that, in 

general, substances that are easy to chew (pureed con-

sistency) are not always easy to swallow… For patients 

with decreased laryngeal elevation, a weak or uncoordi-

nated swallow, or with poor oral muscular control or re-

duced oral sensation, semisolid consistencies that form a 

cohesive bolus and can be swallowed as a single bolus 

were chosen…. The aspiration risk reduction diet omits 

mixed dishes with large pieces of meat, such as stew, 

goulash, chow mein, and stroganoff. To reduce the risk of 

small pieces of food entering the airway and increasing 

the chance of respiratory compromise, foods that fall or 

break apart… also are not part of the menu. Sticky foods 

such as white bread, plain mashed potatoes, and peanut 

butter also tend to cause problems with this population 

due to the effort they require in movement.”

In the years that have passed since those early pub-

lications, the predominant focus of research exploring diet 

texture as an intervention for dysphagia has been on liquids 

rather than foods. Systematic reviews from 2015 and later 

highlight this imbalance in the literature. For example, in a 

systematic review which I led for the International Dyspha-

gia Diet Standardisation Initiative, we wrote “If the literature 

on thickened liquids is sparse, this is even more apparent 

when reviewing the literature regarding texture-modified 

foods and swallowing…. The identified literature discussed 

only a small number and variety of solid foods. With the 

exception of longer duration and higher amplitude masse-

ter surface electromyography signals when ingesting solid 

foods with increasing thickness or hardness, the findings 

of the identified studies do not clearly point to measurable 

differences in either oral processing or swallowing param-

eters across the particular solid foods tested13.

In 2021, Nestlé Health Science approached me to 

discuss the scientific evidence supporting and exploring 
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pureed foods as an intervention for people with dysphagia, 

and specifically dysphagia that impacted their ability to eat 

regular foods. As we discussed what we knew about this 

topic, we became rapidly aware of the paucity of literature 

addressing important clinical questions regarding pureed 

foods. Despite their widespread use, we were unaware of 

clinical trial evidence demonstrating safety and efficacy 

with pureed foods. On the other hand, we were aware of 

studies showing inadequate nutrition amongst individuals 

receiving pureed diets. And, perhaps most troubling, we 

recognized that clinicians lack access to validated assess-

ments for evaluating whether or not a person requires pu-

reed food. 

Faced with this apparent gap in knowledge, we 

decided to solicit expert evidence-based summaries of 

current knowledge regarding dysphagia for solid foods; 

the clinical evaluation of oral function including chewing 

and foods oral processing; the implementation of texture 

modified diets including pureed foods in residential care 

settings; and the use of commercially prepared pureed 

foods. The resulting contributions from an international 

group of authors with expertise in speech-language pa-

thology, dentistry and clinical nutrition are compiled in this 

special issue. These articles not only summarize current 

knowledge but collectively identify gaps in knowledge that 

represent priority areas for research in the coming years.  

We hope this will serve as a useful contribution both for 

clinicians and researchers, and will help to catalyze new 

research to address the needs of people with dysphagia 

who require diet texture modification.

rEfErEnCEs
1.	 Cichero JA, Steele C, Duivestein J, Clave P, Chen J, Kayashita 

J, et al. The Need for International Terminology and Defi-

nitions for Texture-Modified Foods and Thickened Liquids 

Used in Dysphagia Management: Foundations of a Global 

Initiative. Curr Phys Med Rehabil Rep. 2013;1:280-91.

2.	 Robbins J, Nicosia M, Hind JA, Gill GD, Blanco R, Logemann 

J. Defining Physical Properties of Fluids for Dysphagia Eval-

uation and Treatment. SIG 13 Perspectives on Swallowing 

and Swallowing Disorders (Dysphagia). 2002;11(2):16-9.

3.	 Garcia JM, Chambers Et, Molander M. Thickened liquids: 

practice patterns of speech-language pathologists. Am J 

Speech Lang Pathol 2005;14(1):4-13.

4.	 Wu X, Yousif L, Miles A, Braakhuis A. Exploring Meal Pro-

vision and Mealtime Challenges for Aged Care Residents 

Consuming Texture-Modified Diets: A Mixed Methods Study. 

Geriatrics (Basel). 2022;7(3).

5.	 Wu XS, Miles A, Braakhuis A. Nutritional Intake and Meal 

Composition of Patients Consuming Texture Modified Diets 

and Thickened Fluids: A Systematic Review and Meta-Anal-

ysis. Healthcare (Basel). 2020;8(4).

6.	 Wu XS, Miles A, Braakhuis AJ. Texture-Modified Diets, Nutri-

tional Status and Mealtime Satisfaction: A Systematic Re-

view. Healthcare (Basel). 2021;9(6).

7.	 Keller HH, Carrier N, Slaughter SE, Lengyel C, Steele CM, 

Duizer L, et al. Prevalence and Determinants of Poor Food 

Intake of Residents Living in Long-Term Care. J Am Med Dir 

Assoc. 2017;18(11):941-7.

8.	 Vucea V, Keller HH, Morrison JM, Duizer LM, Duncan AM, 

Carrier N, et al. Modified Texture Food Use is Associated 

with Malnutrition in Long Term Care: An Analysis of Mak-

ing the Most of Mealtimes (M3) Project. J Nutr Health Aging. 

2018;22(8):916-22.

9.	 Vucea V, Keller HH, Morrison JM, Duncan AM, Duizer LM, 

Lengyel CO, et al. Intake and Factors Associated with Con-

sumption of Pureed Food in Long Term Care: An Analysis of 

Making the Most of Mealtimes (M3) Project. J Nutr Gerontol 

Geriatr. 2018;37(2):59-81.

10.	 Ballesteros-Pomar MD, Cherubini A, Keller H, Lam P, Rol-

land Y, Simmons SF. Texture-Modified Diet for Improving 

the Management of Oropharyngeal Dysphagia in Nursing 

Home Residents: An Expert Review. J Nutr Health Aging. 

2020;24(6):576-81.

11.	 Coster ST, Schwarz WH. Rheology and the swallow-safe bo-

lus. Dysphagia. 1987;1(3):113-8.

12.	 Curran J, Groher ME. Development and dissemination of an 

aspiration risk reduction diet. Dysphagia. 1990;5(1):6-12.

13.	 Steele CM, Alsanei WA, Ayanikalath S, Barbon CE, Chen J, 

Cichero JA, et al. The influence of food texture and liquid 

consistency modification on swallowing physiology and 

function: a systematic review. Dysphagia. 2015;30(1):2-26.



8

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
CO

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

  
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E

Science supporting better nutrition CliniCal nutrition HigHligHts • 2023. Volume 13, Issue 1

an overvieW of  
sWalloWing and dysphagia 
With solid foods
Prof. Catriona steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. Canada Research Chair in 
Swallowing and Food Oral Processing.

Dysphagia is a term used to describe impair-

ment in the act of swallowing, i.e., moving food or liquid 

through the mouth and pharynx to the oesophagus and 

eventually the stomach. There is no clear consensus on 

the definition of dysphagia, with some people adopting a 

definition based on patient-reported symptoms whereas 

others adopt definitions based on different types of clinical  

assessment. Dysphagia is classified under digestive 

symptoms and signs in the International Classification of 

Diseases (ICD-10, code R13), although it is rarely coded as 

a primary diagnosis and is more commonly recognised as 

a feature or comorbidity in a wide variety of other health 

conditions and injury processes1. Dysphagia is thought 

to affect up to 8% of the world’s population, particularly  

people of advanced age or with a neurological disease1, 2.

Dysphagia is sometimes further labelled by the 

region of the body or the phase of swallowing where  

impairment is experienced or noticed (oral, pharyngeal 

or oesophageal) or by the products that are most difficult 

to swallow (liquids, solid foods). Oropharyngeal dyspha-

gia (OD) most commonly involves dysfunction in two key  

functions, namely airway protection and bolus clearance, 

also referred to as swallowing safety and efficiency1. As 

a rule, difficulties with airway protection (i.e., penetra-

tion-aspiration) occur more commonly with thin liquids, 

which flow fast and can easily slip into the airway through 

gaps in the defence mechanism of laryngeal vestibule  

closure, much like water can slip through cracks or holes 

in a dike. Conversely, difficulties with bolus clearance, re-

sulting in residue remaining in the pharynx after a swal-

low, are more common with thicker liquids3-5. Standard 

protocols for swallow screening and clinical assessment 

typically begin with and focus heavily on swallowing safe-

ty with thin liquids. Thickened liquids are the most com-

mon intervention recommended to limit penetration-aspi-

ration6, 7. 

Much less is known or taught regarding the oral 

phase of swallowing and difficulties swallowing solid 

foods. In this regard, we know that food is broken down 

by mastication and that the tongue and cheek muscles 

coordinate to position and maintain solid boluses on the 

occlusal surface of the molar teeth during mastication8-11. 

As food boluses are broken down, particles are mixed with 

saliva and carried into the upper region of the pharynx on 

the dorsal surface of the tongue, which cycles in and out 

of the oral cavity with each chewing cycle. The generally 

accepted premise is that oral processing serves to reduce 

foods with a variety of initial consistencies to a uniform 

swallow-ready consistency that is presumed to be similar 

in its properties to the soft-and-bite-sized or minced-and-

moist levels on the International Dysphagia Diet Stand-

ardisation Initiative (IDDSI) Framework. Once such foods 

have been transported to the pharynx for swallowing, 

there are thought to be very few differences in the ensuing  

swallowing process that are attributable to bolus con-

sistency. However, standard stimuli for use in videofluor-

oscopic swallowing assessments are limited to liquids, 

ranging from thin to paste consistency. The radiographic 

assessment of swallowing with foods typically involves 

the smearing of barium paste onto cookies, crackers 

or bread, the off-label mixing of barium powders and  

suspensions with various food products (e.g. fruit cocktail, 

minced vegetables), and occasionally the use of barium 

pills or barium-powder-filled gelatin capsules12. 

Despite the prominent role of dentition and mas-

tication in the oral phase of swallowing, dentists are not 

typically involved in swallowing assessment, except in 

Japan. Rather, the most common professions involved 
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in swallowing assessment in North America, Europe and 

Australia are speech-language pathologists, dieticians, 

occupational therapists, phoniatricians, otolaryngologists 

and gastroenterologists. For these professionals, limited  

curriculum is devoted to chewing and oral processing  

beyond the fact that chewing should occur in a rotary 

rather than a purely vertical (“munching”) fashion13, 14. The 

assessment of oral function may involve the testing of  

lingual strength15-17, and/or the use of tools like the Test of 

Mastication and Swallowing of Solids (TOMASS) to eval-

uate the number of chews and the duration of chewing 

required to process and swallow a standard cracker18-20. 

However, beyond this, the evaluation of the oral phase of 

swallowing is largely subjective and non-standardised. 

Clinicians who are charged with evaluating  

swallowing and recommending suitable diet textures 

for people with reported or presumed dysphagia may be  

influenced by evidence that there are age-related reduc-

tions in the strength and bulk of the tongue and oral mus-

culature (referred to by some authors as sarcopenia)21-24. 

They may also be influenced by the presence of dental 

prostheses or observations of missing, broken or decayed 

teeth. In specific populations, such as those who have  

undergone radiation for head and neck cancer, reported or  

observed difficulties with xerostomia and saliva production 

may also be associated with reported difficulties in managing 

solid food25. When the assessment yields the impression that a 

patient has difficulty in the oral phase of swallowing with solid 

foods, it is common practice to recommend texture-modified 

foods (TMFs) that have been pre-processed to reduce hard-

ness or particle size and perhaps mixed with sauces or other 

binding agents to create moist, cohesive boluses. The recently  

introduced IDDSI Framework outlines several degrees of 

food texture modification, addressing hardness, particle size, 

cohesiveness and adhesiveness, from regular foods to “easy-

to-chew” foods, to “soft and bite-sized”, “minced-and-moist”,  

“pureed” and “liquidised” foods 26, 27. 

In this narrative review, we will critically appraise 

selected key articles regarding the prevalence of oral 

phase dysphagia involving difficulty swallowing regular 

solid foods, the effectiveness of diet texture modification 

to address this issue, and evidence of negative outcomes 

associated with the use of TMFs. Where possible, we will 

comment separately on the use of pureed foods versus 

lesser degrees of texture modification.

What is the Prevalence of oral Phase 
Dysphagia for solid foods?

The literature contains no information regarding the 

specific prevalence of oral phase dysphagia or of difficulty 

swallowing solid foods. This enormous information gap 

may be attributed to different definitions of and diagnostic 

criteria for dysphagia, and the prevailing focus on aspira-

tion as a primary concern in the assessment of dyspha-

gia. However, we can draw some inferences regarding the 

possible prevalence of difficulties with oral phase func-

tions from other sources.  

One such source of information lies in the reported 

use of TMFs in diets for older adults living in residential 

care settings. Different methods have been used to de-

termine the prevalence of TMF use, including surveys, 

interviews, observational studies and audits. The results 

of four such studies are shown in Table 1. One recent 

observational study, the Making the Most of Mealtimes 

(M3) project28-30 , sought to understand predictors of  

nutritional status in seniors residing in long-term care 

(LTC) facilities in Canada. Data were collected for 640 

nursing home residents, i.e., 20 residents from each of 

32 nursing homes from 4 provinces, purposively select-

ed to be representative of rural/urban, public/private and 

small/large facilities. Modified-food textures spanning 

the range from IDDSI Level 6 (soft & bite-sized) to Level 3  

(liquidised) were reported to be prescribed for 47.1% (i.e. 

301) of the 639 residents in the final sample, with 71 of 

these residents receiving pureed foods. The project includ-

ed a screening test for dysphagia, which involved obser-

vation for signs of penetration-aspiration on teaspoons of 

applesauce and a 3-oz continuous water drinking task31. 

Three days of meal observation were also completed, and 

any signs of coughing or choking were documented. Over-

all, 78 participants (12%) were seen to display signs of 

swallowing difficulty on the applesauce boluses during the 

swallow screen, while 19 (3%) were noted to have choking 

episodes during meals. A second observational study was 

conducted in 10 residential aged care facilities in Auck-

land, New Zealand32 and reported overall that 23% of the 

residents were receiving texture-modified foods or liquids. 

In 2018, Streicher and colleagues (33) reported findings 

from the Nutrition Day survey exercise, conducted across 

926 different nursing home units in 19 countries. Texture- 
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AuThoR sTuDy DeTAIls FRequeNCy oF TexTuRe moDIFIeD DIeT use

Vucea et al. (29) Observational study of a sample of 639 
residents from 32 nursing homes across 
Canada

47.1% receiving texture modified foods ; 11% receiving 
pureed foods

miles et al. (32) Observational study of 10 residential aged care 
facilities in Auckland, New Zealand.

23% of residents were receiving texture-modified food and/
or liquid.

streicher et al. (33) Nutrition Day survey of 926 nursing home 
units in 19 countries.

42% of those identified with dysphagia receiving texture 
modified foods ; 8% among those not identified with 
dysphagia

Cichero et al. (34) Survey of 1,282 aged-care facilities (90,938 
residents) across Australia

59% receiving texture modified foods ; 7% receiving 
pureed foods

modified diet use was broken down between patients iden-

tified as having dysphagia (42%) and those not identified 

as having dysphagia (8%). A second recent large-scale 

project surveyed aged care facilities related to the imple-

parison to lesser degrees of food texture modification. A 

subsequent update to this review36 found no additional lit-

erature since 2010 regarding the effects of using TMFs to 

facilitate safe and efficient oral intake in people with OD 

compared to a normal diet.

On behalf of IDDSI, Steele and colleagues37 explored 

prior literature regarding the impact of liquid consisten-

cy and food texture on swallowing behaviours. Of 36 arti-

cles meeting the inclusion criteria for review, the majority  

described differences in swallowing across liquid consist-

encies: 15 using barium stimuli in videofluoroscopy and 

16 using non-radiographic methods. Pureed or extreme-

ly thick liquid products such as applesauce, chocolate  

pudding, chicken spread, peanut butter, yogurt, cheese 

spread and barium paste were included in 19 of the stud-

ies exploring liquids. It is important to note that the pureed 

products in these studies were the thickest consistencies 

studied, and comparisons were made to thinner liquids 

rather than exploring the impact of pureed compared to 

solid foods. Swallowing behaviours across different food 

textures were reported in 18 of the studies reviewed. In 

these studies, the stimuli included chewing gums with  

different hardness; custom-prepared gels using agar, 

k-carrageenan, gelatin, Gellan gum, psyllium seed gum 

and/or locust bean gum; biscuits or cookies; breakfast 

Efficacy of texture-Modified foods for 
Dysphagia

Over the past decade, several systematic reviews 

have explored issues related to the provision of TMFs for 

people with dysphagia. In 2013, Andersen and colleagues35 

reported the results of a Danish review intended to produce 

evidence-based guidelines regarding diet textures used 

in the management of dysphagia in adults. This included 

the appraisal of evidence regarding three food textures  

(normal, soft and pureed) and four liquid consistencies 

(normal, chocolate milk, syrup and jelly), and addressed 

four research questions related to the use of these prod-

ucts to limit aspiration, prevent aspiration pneumonia, 

improve nutritional and fluid intake and achieve better 

nutritional outcomes. The review found evidence to sup-

port the use of thickened fluids to reduce aspiration but 

mixed evidence regarding the impact of texture modifi-

cation in combination with individual counselling for pre-

venting pneumonia. With respect to nutritional outcomes, 

the review found mixed evidence regarding the benefits of 

using nutritionally-enriched thickened fluids and texture 

modification for improving nutritional and fluid intake and 

nutritional status. None of the studies reviewed addressed 

the safety or nutritional outcomes of pureed foods in com-

mentation of IDDSI Framework in Australia (34). Survey  

responses representing 1,282 facilities and 90,938  

residents suggested that ≤59% of residents were receiving 

TMFs, with pureed foods being prescribed for ≤7% of residents. 

Table 1. Observational studies and audits
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.../...

cereals; bread; spaghetti; banana; peanuts; raw carrots; 

apples; rice gruel; cooked rice; rice crackers; gummy  

candies; cheese; corned beef and Konjac jelly. Overall, the 

review found evidence supporting the impression that 

thicker and harder food items require greater effort in 

oral processing and swallowing. With specific regard to 

chewing, the evidence showed faster rates, longer cycle 

durations and an increased number of chewing cycles for 

harder foods. Around the same time, a review and white 

paper conducted on behalf of the European Society for 

Swallowing Disorders38 explored the role of liquid vis-

cosity in swallowing physiology and outcomes in patients 

with oropharyngeal dysphagia, but did not specifically ad-

dress questions related to the safety and efficacy of using  

pureed foods compared to other food textures. 

More recently, Wu and colleagues39, 40 conducted two 

related systematic reviews looking at nutritional status, 

meal composition and mealtime satisfaction outcomes of 

patients receiving texture-modified diets. As a rule, TMF 

consumers reported poor satisfaction and had compro-

mised nutritional status. None of the studies reviewed 

explored differences in chewing, oral processing or swal-

lowing physiology between different degrees of solid food 

texture modification. 

One recent study of interest comes from Korea41 and 

specifically compared measures of swallowing safety and 

efficiency in adults with neurogenic dysphagia between 

two texture-modified rice products (a rice gruel and a rice 

porridge) and two bulgogi products (a bulgogi mousse 

compared to ground bulgogi). Unfortunately, it is difficult 

to map the texture descriptions of these products to IDDSI 

Framework. The rice gruel was observed to transit faster 

through the oropharynx and to require fewer swallows 

to clear than the rice porridge, and the bulgogi mousse 

required a greater number of swallows to clear than the 

ground bulgogi. There were no differences observed in 

penetration-aspiration or residue, leading the authors to 

conclude that the novel rice gruel and bulgogi mousse 

products were safe and effective for use in patients with 

dysphagia. 

negative sequelae of using texture-
Modified foods

The Korean article discussed in the previous para-

graph41 was limited to a comparison of swallowing physiol-

ogy across stimuli within a single videofluoroscopy exam. 

However, it is also important to understand the available 

evidence regarding longer-term consumption of TMFs and 

more specifically to ask whether there is any evidence of 

negative outcomes. 

Perhaps the most cited research in this respect is 

the randomised control trial known as Protocol 201, led 

by Drs Logemann and Robbins from 1998 to 2008. This  

project focused primarily on the immediate and longer-

term effectiveness of thickened liquids for limiting aspi-

ration and preventing pneumonia in adults with medical 

diagnoses of Alzheimer’s Disease and/or Parkinson’s 

Disease and videofluoroscopically-confirmed dysphagia 

involving aspiration on thin liquids. In the first phase of 

the study, which compared three interventions in each 

participant within a single videofluoroscopy, an extreme-

ly thick liquid consistency (labelled honey-thick in the  

original article) was found to be better at limiting aspi-

ration than mildly thick liquids (labelled nectar-thick in 

the original article) or use of a chin-down position when  

swallowing thin liquids42. However, and importantly so, 

49% of the 711 participants in the study continued to  

aspirate in all 3 interventions, suggesting that the long-

term use of extremely thick liquids would not be likely 

to eliminate aspiration in these individuals. Among the 

256 participants who were subsequently randomised to 

consume thickened liquids over a 3-month time-frame, 

those who were assigned to the extremely-thick liquids 

presented almost twice the incidence of pneumonia than 

those assigned to mildly-thick liquids43. It is important to 

acknowledge that the data available from the Protocol 

201 study do not include information regarding the food  

textures that were prescribed in participants’ diets. Nev-

ertheless, given that extremely thick liquids are now 

recognised as having the same textural and rheological 

characteristics as pureed foods in IDDSI Framework, it is 

worth recognizing that this diet consistency was associ-

ated with an increased risk of adverse events in the Pro-

tocol 201 project. One obvious issue to highlight here is 

the fact that the project’s design involved the provision of 
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extremely thick liquids to a randomly-selected proportion 

of the study participants, of whom approximately 2/3 were  

already known to aspirate this consistency. 

Several recent animal studies have explored the 

comparative safety of aspirating liquids of different  

consistencies via the direct delivery of thickened liquids 

to the lungs of rabbits or rodents, with repeated infusions 

over extended study periods44-47. Collectively, these studies 

point to the fact that greater lung damage occurs with 

(experimentally intentional) aspiration of thicker consist-

encies compared to thinner consistencies, for example, 

thickened water compared to regular water. Thus, it would 

seem prudent to make sure that extremely thick liquids or 

pureed foods are not associated with aspiration in patients 

with dysphagia prior to prescribing their inclusion in diets. 

One further negative outcome that may require 

careful consideration when prescribing TMFs for people 

with dysphagia is the presence of pharyngeal residue after 

the swallow. Here, once again, there is very little evidence 

in the published literature to provide guidance, although 

the evidence that is available suggests that there is an  

increased risk of pharyngeal residue with extremely thick 

(and perhaps sticky) liquids compared to thinner con-

sistencies4. Whether extremely thick liquids are likely to 

result in greater pharyngeal residue than moderately or 

mildly thick liquids, and whether starch-thickened liquids 

contribute to greater pharyngeal residue than xanthan 

gum-thickened liquids remains unclear at this time and 

is confounded by the influence of bolus volume across 

the available studies3,5. One interesting bolus proper-

ty that may have particular relevance based on this  

literature is stickiness. Whether there are differences in  

pharyngeal residue across stimuli with different degrees 

of stickiness/adhesiveness in IDDSI Level 4 (extremely 

thick liquids/pureed foods) remains an important question 

for future research.

Conclusion

The literature covered in this narrative review high-

lights several issues that contribute to a lack of clarity 

regarding the impact of food texture modification on oral 

processing swallowing. Among these is the lack of clear, 

consistent and well-defined terminology to describe food 

texture, particularly for studies performed prior to the  

introduction of IDDSI Framework. However, one relat-

ed but perhaps more difficult challenge is the fact that 

most research in this area has explored outcomes of  

dietary modifications that include both the use of thickened  

fluids and the concurrent modification of food texture, rath-

er than examining the impact of modifying food texture 

in isolation. Where swallowing outcomes have been 

measured, they focus almost exclusively on penetration- 

aspiration and respiratory outcomes. While a few studies 

have explored differences in pharyngeal residue across 

varying degrees of liquid thickening, there is a paucity of 

clinical studies comparing oral processing and chewing 

outcomes for pureed foods compared to different degrees 

of food texture modification. What little information can be 

gleaned from the literature depends on inferences drawn 

from studies involving extremely thick liquids which, as 

per IDDSI Framework, have similar textural and rheologi-

cal characteristics to pureed foods. 
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and Food Oral Processing

Oropharyngeal dysphagia is a term used to describe 

difficulty in swallowing and transporting food or liquid from 

the mouth to the oesophagus. A reported 8% of the world’s 

population suffers from dysphagia1. Although dysphagia 

may occur at any age, the reported prevalence increases 

above the age of 65 years to 30%-40%1. Dysphagia has been 

recognised as a geriatric syndrome2, and its prevalence is 

thought to exceed 50% in elderly adults living in nursing 

homes and residential care facilities3, 4. These individuals 

have increased morbidity and are also prone to weight loss, 

dehydration and malnutrition5, 6. 

Chewing difficulties are another prominent concern 

in the elderly, for which reason recognition as a geriatric 

syndrome has been proposed based on co-occurrence with 

sarcopenia and other elements of frailty7. Both chewing  

difficulties and dysphagia are components of poor oral 

health or ‘oral hypofunction’ in the elderly8,9. Oral health 

comprises mastication, swallowing and speaking func-

tions and is a fundamental part of physical health, quality 

of life and general well-being. Oral hypofunction is associ-

ated with declines in systemic health and, more specifical-

ly, reduced nutrient intake and malnutrition10, 11. Therefore, 

it is important to develop methods to screen oral function 

among older adults and address oral health concerns that 

represent risks of dysphagia and malnutrition.

Studies have linked malnutrition, sarcopenia and 

frailty to a variety of different components of poor oral 

function, including a small number of remaining functional 

teeth12, hard and soft tissue resorption13, oral pain14, impaired 

chewing ability15, impaired masticatory performance16,  

reduced bite force17, xerostomia or reduced salivary flow18, 

reduced tongue strength19, impaired oral motor skills20 and 

impaired swallowing21. Experts have advocated that the 

regular twice-yearly examination of oral function can help 

to identify risk for oral hypofunction and promote improved 

quality of life22; however, there is a lack of international con-

sensus on methods for evaluating oral function. In 2016, 

the Japanese Society of Gerodontology released a position 

paper proposing that the identification of oral hypofunction 

should involve a detailed examination of seven oral health 

conditions: dentition status, masticatory function, occlu-

sal force, oral hygiene and moisture, tongue pressure, oral 

motor skill and swallowing function23. They proposed that 

oral hypofunction should be identified if three or more signs 

and symptoms meet the cut-off criteria. However, the pro-

posed cut-off values are not necessarily aligned with the 

different screening tools available globally for evaluating 

oral function. This variation in testing protocols and cut-off 

scores makes it difficult to compare results across studies.  

Therefore, in this narrative review, we will describe the  

elements and tools used to screen for oral hypofunction in 

older adults.

screening of overall oral Health status 

The Geriatric Oral Health Assessment Index (GOHAI)24 

and Oral Health Assessment Tool (OHAT)25 are commonly 

used tools to measure oral health and oral health-related 

quality of life (OHQOL) in the elderly population. The GO-

HAI is a self-report questionnaire that comprises twelve 

questions about physical function (eating, swallowing and  

speaking), psychological function (worry about oral health) 
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and pain (discomfort while eating). Responses are provided 

on a 5-point Likert scale (1 - always, 2 - often, 3 - sometimes, 

4 - rarely, 5 - never). A high cumulative total score (57-60) 

indicates good oral health, whereas scores under 50 repre-

sent compromised oral health. The OHAT consists of eight 

items (oral hygiene, natural teeth, saliva, tongue, lips, gingiva, 

dentures and dental pain) scored by a clinician, caregiver or 

researcher. The scores are categorical (0 - healthy, 1 - oral 

changes, 2 - unhealthy), and scores of 1 or 2 in any item indi-

cate the need for referral to a dental professional. 

screening of Dentition

Tooth loss impairs masticatory performance and 

chewing efficiency, leading to difficulties with bolus forma-

tion. Edentulousness is a common finding in older age, with 

a wide variation between countries. The prevalence of edentu-

lousness in people aged 65–74 years in upper/middle-income 

countries is high (35%), whereas the mean number of re-

maining natural teeth is lower than 20 in most countries, 

particularly in people over 75 years of age. The rate of eden-

tulousness in people over 65 years in Europe ranges from 

7% to 45% 26, 27. Tooth loss in the elderly is associated with 

an increased risk of dysphagia and poor health28 and with 

malnutrition29. The World Health Organization (WHO) stated 

that at least 20 teeth are necessary for older adults to main-

tain proper function30. However, both the number and also 

the functional arrangement of natural and artificial teeth 

are relevant for masticatory function. A dental prosthesis 

serves as a first-line treatment to replace missing teeth. 

Older adults wearing complete dentures report greater  

difficulty with chewing than those with removable partial 

dentures, while those with removable partial dentures 

report greater difficulty than those with fixed partial den-

tures31, 32. The Eichner index (EI) is a method for evaluating 

functional dentition, independent of the type(s) of pros-

thesis present, based on the number of occlusal contacts 

between natural or restored pre-molar and molar teeth33. 

Tooth loss is categorised into three groups: individuals 

in Group A have four occlusal contact support zones (full 

support); individuals in Group B have one to three occlu-

sal contact support zones; and individuals in group C have 

no occlusal contact support zones across their remaining 

teeth. Groups A and C. It has been found that increasing  

occlusal support (i.e., group A >group B) in older adults  

resulted in better chewing function by increasing bite force 

and shortening chewing duration34. Another study reported 

that individuals in Eichner Group C with no occlusal support 

also had a lower prognostic nutritional index (PNI)35. The 

Eichner classification is a reliable tool for capturing dental 

function based on the number of functional occlusal units 

present.

screening of Masticatory Performance 

Masticatory performance and efficiency are two related 

constructs, and both of them are important in evaluating 

oral function and focusing on comminution, i.e., the ability 

to break food down into smaller pieces. Masticatory per-

formance is defined as ‘a measure of the comminution 

of food attainable under standardized testing conditions’, 

while masticatory efficiency is defined as ‘the effort re-

quired to achieve a standard degree of comminution of food’36. 

Masticatory performance is measured based on a person’s  

ability to fragment standard test foods or their self-report 

responses to questions regarding chewing food. By contrast, 

masticatory efficiency is measured by counting the number 

of chewing cycles required to reduce the original test food 

particle to half size37. Individuals with impaired masticatory 

function are at risk of choking due to inadequate particle 

size reduction. 

Several different approaches have been used to study 

comminution in food science literature. One method is to 

measure the size of food particles expectorated after chewing, 

most commonly by determining whether dried particles 

pass through sieves. A comminution test can use either a 

single sieve or multiple sieves. In the single sieve method, 

the weight percentage of chewed food passing through 

a sieve with a fixed aperture is calculated after several  

chewing cycles. In the multiple sieve method, the average 

particle size after a given number of chewing cycles is  

calculated, or the d50, i.e., median particle size represent-

ed by the aperture of the sieve through which 50% of the 

sample has passed38. Smaller particle sizes signify better 

comminution and better masticatory function. 

A more recent method for evaluating masticato-

ry function involves evaluating food mixing ability using  

colour-changing wax or chewing gum39. Two-coloured  

chewing gums such as ViviDent Fruit Swing or Hue-Check 

Gum can be used 40. Alternatively, two sticks of differ-



18

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
CO

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

  
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E

Science supporting better nutrition CliniCal nutrition HigHligHts • 2023. Volume 13, Issue 1

ent-coloured chewing gum can be stacked and given to 

the patient or research participant. The test has the per-

son chew the gum normally for a pre-determined number 

of chewing cycles and then expectorate the chewed bolus 

from the mouth. Subsequently, a 5-graded scale is used to 

assess the colour mixture and bolus form41 in combination 

with an optoelectronic assessment to measure the variance 

of hue (VOH)39. Better masticatory function translates into 

a strong colour mixture and a low VOH. The colour mixing 

ability method is better than the comminution method for 

differentiating between subjects with intact versus impaired 

masticatory function42.

Another option for evaluating masticatory function is 

based on the premise that the chewing process releases 

chemical components of the bolus into the mouth, where 

they are mixed with saliva. Tests involving the chewing of 

gummy jelly candies have been developed on this basis43, 44. 

Here, a gummy jelly is chewed for a specified number of 

chewing cycles and expectorated into a collection device 

with saliva. The collection device retains particles on a sieve 

while allowing the saliva to drain through into a jar, and a 

probe is used to measure the glucose content of the sali-

va specimen45. A clinical evaluation of chewing can also be 

conducted using the Test of Mastication and Swallowing of 

Solids (TOMASS)46. The TOMASS requires the subject to in-

gest a standard cracker ‘as rapidly and as comfortably as 

possible’. Similar crackers sourced around the world have 

been used to develop preliminary reference measures. The 

test produces four measures: number of bites, masticatory 

cycles per bite, swallows per bite and total time taken per 

cracker. The TOMASS is reliable and valid compared to in-

strumental metrics of the number and duration of chewing 

cycles46, 47. Individuals with dysphagia have reportedly pre-

sented a significantly higher number of masticatory cycles, 

swallows and total time per cracker 47. 

screening of occlusal/Biting force

One explanation for reduced masticatory perfor-

mance and impaired comminution ability may be reduced 

bite force. Bite force may be influenced by the subject’s  

anatomical and physiological characteristics, such as age, 

gender, dental status, type of dental prosthesis and facial 

morphology48. Bite force is frequently reduced in older 

adults due to muscular atrophy49. Weak occlusal force is 

associated with longer chewing cycles and swallowing of 

coarser, less comminuted food. 

Maximum voluntary bite force (MBF) can be measured 

with a pressure-sensitive sheet or a plate housing a force 

transducer50. Examples of such devices include:

• The GM10 occlusal force meter was developed by 

Nagano Keiki, Japan, and consists of a bite plate of vinyl 

material and a hydraulic pressure gauge. The bite force is 

calculated in Newtons (N) and the value is displayed digitally. 

For measurement, the subjects are instructed to bite the 

sensor part (at the first molar region) as hard as possible 

3-5 times, and an average value is calculated. The accuracy, 

repeatability and validity of the GM10 occlusal force meter 

in measuring MBF have been previously published51. 

• The Dental Prescale system (Dental Prescale, Fuji 

Film Co., Tokyo, Japan) consists of a horseshoe-shaped 

bite sheet and a computerised system for scanning. Each 

sheet contains two pressure-sensitive foils with colouration  

according to intensity52. 

• The T-Scan system (Tekscan, Inc., South Boston, 

MA) consists of an ultra-thin sensor sheet in the shape 

of a dental arch53. One advantage of this system is the  

ultra-thin, low-profile sensors, conducive to recording in a 

close-to-natural position, thus making it comfortable for the 

subject54. 

Attention must be paid to recording technique,  

device location along the dental arch, device dimension, 

and unilateral versus bilateral measurement, all of which 

can influence the value of MBF measures55. Previous stud-

ies have demonstrated associations between low MBF and  

increased dysphagia risk in older adults56 and also between 

low MBF, malnutrition and frailty17. 

screening of salivary function and oral 
Moisture

Saliva plays a crucial role in oral function by facili-

tating mastication, bolus formation, and swallowing. Older 

adults frequently suffer from dry mouth57. Salivary produc-

tion can be evaluated objectively using tests of stimulated 

saliva weight or volume (after chewing gum or paraffin wax 

for a specified time period and expectorating oral contents 

for measurement) or by collecting unstimulated saliva in a 
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collection cup over a given time frame58. The Saxon Test is 

a simple screening method to measure saliva secretion, in 

which the subject is instructed to chew on a sterile gauze 

sponge for 2 minutes59. The amount of saliva produced is 

determined by measuring the increase in gauze weight  

after chewing. The reliability of the Saxon Test has been 

confirmed, with an average score of <2.00 g after 2 minutes 

indicative of hyposalivation60.

An alternative approach to screening for issues 

with salivary flow is to measure moisture levels inside the 

mouth. The modified Schirmer Test is one such test61, using 

filter paper test strips, calibrated in 1-mm intervals and  

impregnated with blue dye at the 0-mm wick end, which 

are placed sublingually on the floor of the patient/partici-

pant’s mouth. When exposed to moisture, the dye travels up 

the length of the strip and the distance of blue dye travelled 

can be read at a designated interval of one minute. Devices 

for measuring oral moisture levels are also available. One 

such device, the Oral Moisture Checker (Mucus, Life Co., Ltd, 

Japan), has been reported to be useful for screening for dry 

mouth and is easy to use with elderly patients. First, the 

subject is asked to rinse their mouth with 100 ml of water 

to create a common starting condition. The device probe 

is then placed on the dorsum of the tongue at a pressure 

of about 200 g cm2, described as just enough pressure to  

notice the neck of the sensor beginning to bend. The de-

vice estimates oral mucosal moisture at rest within 2 sec-

onds, causing minimal discomfort. Values <27% (in weight 

percent water content) at the tongue location are consid-

ered to signify dry mouth62. Yamada and colleagues found 

significantly lower oral moisture measures in adults with  

hyposalivation than those with typical saliva production, 

with the results confirmed by stimulated salivary flow tests. 

Similar results were subsequently reported by Fukushima 

et al.63. 

screening of tongue Pressure 
generation Capacity

The tongue helps to swallow and process food by 

producing propulsive forces to transport the bolus through 

the oropharynx. The measurement of maximum isometric 

tongue pressure (or tongue strength) is commonly used in 

swallowing assessments. Various devices have been de-

veloped for measuring lingual strength. However, the most 

accessible device available in clinical practice involves an 

air-filled bulb placed in the mouth on top of the tongue. 

The patient/participant is instructed to squeeze the bulb 

against the hard palate using their tongue, and the result-

ing change in pressure is measured in a hand-held device 

to which the bulb is connected. Two examples of this type of 

device include the Iowa Oral Performance Instrument (IOPI 

Medical LLC, Carnation, WA, USA) and the Japanese JMS 

tongue pressure measuring device (TPM-01, JMS Co., Ltd.)64. 

Maximum isometric pressure (MIP) is measured as the 

greatest pressure in kilopascals (kPa) across 3 task repeti-

tions. Pressures can also be measured during regular effort 

saliva swallows (RESS) or effortful saliva swallows (ESS)65. 

Although measurement values are similar across the IOPI 

and the JMS devices64,66, the thresholds for classifying a 

person with tongue weakness may be device-specific. Several 

studies concur that tongue strength declines gradually with 

ageing67-69. Reduced tongue strength has been identified as 

a target for intervention in adults with dysphagia70-72 and is 

associated with longer meal durations and reduced dietary 

intake in older adults in residential care facilities73. 

screening of oral Motor function

The oral motor system is concerned with mastication, 

swallowing, speech production and denture retention74. Any 

issues with muscle tone, strength and the initiation and  

coordination of movement may impact these functions. 

The specific structures and muscles of interest are those 

receiving motor innervation from cranial nerves V (tri- 

geminal), VII (facial), IX (glossopharyngeal), X (vagus), XI  

(spinal accessory) and XII (hypoglossal), i.e., the lips, jaw, 

cheeks, soft palate, tongue, pharynx, neck and larynx, as well 

as components of the respiratory system that are needed 

for speech and swallowing. Sensory function supported by 

the trigeminal, facial, glossopharyngeal and vagus nerves 

is also commonly included in orofacial evaluations as part 

of comprehensive speech and swallowing assessments. 

Age-related decline in oral motor function is reportedly as-

sociated with a higher risk of dysphagia75. Therefore, it is 

important to assess the oral motor system as part of the 

evaluation of oral function. The oral mechanism examina-

tion generally involves the evaluation of muscle symmetry, 

tone, strength and elements of rate, endurance and pre-
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cision in sustained use and rapid alternating movement 

tasks (diadochokinesis)76. Reference values are available 

to aid the interpretation of maximum performance tasks77. 

One common component of oral motor function evalua-

tion, which has specifically been included in the Japanese  

Society of Gerodontology-recommended oral function tests, 

are diadochokinetic speech tasks, in which the patient/

participant is asked to pronounce the syllables “pa-pa-pa”, 

“ta-ta-ta” or “ka-ka-ka” sequentially for five seconds as fast 

as possible, and the number of repetitions per second is 

calculated62. This task may also be made more challeng-

ing from a coordination perspective by alternating between 

the three syllables (i.e., “pa-ta-ka-pa-ta-ka”). According 

to a recent review, reported mean values for “pa-pa-pa”  

repetition in healthy adults aged 70 and older range from 

4.23 to 6.7 syllables per second77. Slightly lower average 

values are reported for the “ta”, “ka”, and “pa-ta-ka” tasks. 

Several studies suggest that diadochokinetic rates decline 

with advancing age and frailty19. The Japanese Society of 

Gerodontology position paper proposes that a diadochoki-

netic rate of <6.0 syllables per second may indicate tongue-

lip motor hypofunction, warranting further assessment. 

screening of swallowing function

The Japanese Society of Gerodontology position paper 

concludes its guidance regarding the evaluation of oral 

function by recommending a standard screen for dysphagia 

(swallowing impairment). It should be noted that the gold 

standard comprehensive swallowing assessment involves 

either a radiographic (videofluoroscopy) or fiberoptic endo-

scopic evaluation of swallowing. There is some debate in 

the field regarding both the diagnostic criteria for dyspha-

gia and swallow screening methods. The Japanese position  

paper explicitly suggests the Eating Assessment Tool (EAT-

10), a questionnaire used to identify patient-reported symp-

toms of swallowing difficulty78. The EAT-10 comprises ten 

questions rated on a scale of 0-4 (no problem to severe 

problem), resulting in cumulative scores ranging from 0 to 

40 points. EAT-10 total scores of 3 or greater are considered 

to indicate a need to refer the patient for comprehensive 

assessment78; higher scores have also been reported in 

individuals with more severe dysphagia, with an increased 

risk of aspiration in those with scores >15 79. The EAT-10 

has been published by the Nestlé Nutrition Institute and is 

available in several languages. 

Other commonly used procedures for swallow 

screening involve clinician observation for signs and symp-

toms of swallowing difficulty on water swallow tests80, 81. 

It should be noted that most of these tests focus on signs  

suggesting possible penetration or aspiration of material 

into the airway, such as coughing, throat clearing or wet 

voice quality. As a rule, swallow screening protocols do 

not include observations of mastication, oral processing or 

swallowing with thicker consistencies or solid food textures. 

For additional discussion regarding methods for evaluating 

swallowing and choking risks with solid foods, please refer 

to the article by Steele in this issue.  

Conclusion

The literature covered in this narrative review high-

lights the various indices, instruments and questionnaires 

available for screening of oral function, including over-

all oral health status, dentition, masticatory performance,  

occlusal/biting force, oral moisture and salivary function, 

tongue pressure, oral motor skills and swallowing function. 

Further research is needed to validate the cut-offs proposed 

for differentiating healthy oral function from oral hypofunc-

tion in older adults and to confirm the sensitivity and spec-

ificity of these measures for identifying risk for dysphagia, 

malnutrition and other sequelae. 
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The number of people suffering from dysphagia is 

on the rise, and the likelihood of developing dysphagia 

increases with age alongside increasing comorbidities1–3. 

As a symptom of many diseases and disorders, it is not 

surprising that studies find the prevalence of dysphagia to 

be higher in people with greater health-related disabilities. 

The prevalence of dysphagia is higher in institutional set-

tings compared with hospitals or community settings and 

is more likely in patients discharged to a nursing home 

after hospitalisation than in those who are able to return 

home independently4–7. 

There has been a growing trend towards develop-

ing texture-modified diets (TMDs) as a dietary intervention 

to address dysphagia and chewing difficulties, with over 

one third of institutionalised residents requiring TMDs8–10. 

The goal of using TMDs is to ensure safe and/or efficient 

oral intake. TMDs are categorised based on their textural  

characteristics, including hardness, adhesiveness, co-

hesiveness, firmness, fracturability, springiness, viscos-

ity and yield stress11. Different levels of TMDs are often 

achieved by softening, chopping, mincing, mashing and 

blending. Among all TMDs, the puree category has been 

studied the most extensively over the last decade. Pureed 

current practices and 
challenges With the 
production of pureed 
foods
xiaojing sharon Wu, NZRD1, Anna miles, PhD2, and Andrea Braakhuis, PhD, NZRD1

1 Department of Nutrition, Faculty of Medical and Health Sciences, University of Auckland
2 Department of Speech Science, School of Psychology, University of Auckland

food must be free of lumps and is designed to require no 

chewing effort. Considering the common use of pureed 

food for institutional residents, this paper will summarise 

the evidence to date concerning pureed food production. 

1. standardisation of pureed food

A lack of standardised puree meal production puts 

institutionalised people at risk12,13. Based on our system-

atic review, it is difficult to establish how compliant food 

service operations were in producing pureed diets given an 

absence of consistent descriptions and of limited studies 

assessing meal textures12. The first international frame-

work for TMDs and thickened fluids was published by the 

International Dysphagia Diet Standardisation Initiative 

(IDDSI) in 2015, which categorises TMDs into four contin-

uous levels (level 6 - soft & bite-sized, level 5 - minced & 

moist, level 4 - pureed and level 3 - liquidised)11. Prior to 

publication of IDDSI Framework, several countries devel-

oped and implemented national standardisations of termi-

nologies and descriptions for puree (Table 1). Other termi-

nologies, such as blended, mashed and homogenised, have 

been used to describe pureed diets in previous studies12.
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CouNTRy TeRmINology DesCRIPTIoN

 IDDsI (11) Pureed This diet should have no lumps and not be sticky. The 
liquid must not separate from the solid. Foods can 
fall off a spoon in a single spoonful when tilted and 
continue to hold shape on a plate. Foods do not require 
chewing. 

usA (14) level 1 – Dysphagia pureed The diet consists of foods that are pureed, homogenous 
and cohesive. Foods should be “pudding-like”. Foods 
that require bolus formation, controlled manipulation 
and chewing are not allowed.

uK (15) Texture C – Thick puree dysphagia diet This diet should be smooth throughout with no “bits”, 
and the bolus should remain cohesive in the mouth. 
Foods should be able to hold their shape, moist and 
not sticky in the mouth. There is no loose fluid that has 
separated off. Require no chewing.

Australia/ New 

Zealand (16) 

Texture C – smooth Puree This diet consists of smooth and lump-free foods but 
may have a grainy quality. It should have a consistency 
similar to commercial pudding. Foods should be moist 
and cohesive enough to hold their shape on a spoon. 

Japan (17) level 2 – gelatine jelly (mixer meal with gelatine) This diet includes blender, mixer, pureed or paste 
foods. The foods should not be sticky and can be 
scooped up with a spoon. Subcode 2-1 refers to 
smooth and homogeneous particles, and 2-2 refers to 
heterogeneous particles, including soft particles. 

Producing pureed food can be difficult due to tex-

ture and consistency requirements, particularly with foods 

containing high fibre and water content (such as meat and 

leafy vegetables). It is important to assess the textural  

parameters affecting food oral processing and swallowing18. 

Food technology industries and food scientists have ex-

plored the rheological and textural components of pureed 

foods using objective instrumental techniques. Sever-

al empirical methods are frequently used to measure  

pureed food consistency, including the line spread test, the  

Bostwick consistometer method and IDDSI testing methods. 

Fundamental testing methods can obtain a comprehen-

sive textural analysis, identifying the viscoelasticity, ex-

tensional flow, slipperiness and mechanical properties 

of pureed foods19,20. Common food science guidelines for 

measuring puree textures focus on food viscosity before 

ingestion. While saliva plays an important role in oral  

cavity activity, there is insufficient evidence investigating 

the viscosity, solubility and stability properties of pureed 

foods after they have been introduced into the mouth21.

Rigorous rheological testing is only feasible for in-

dustry and large commercial kitchens, but not in insti-

tutional settings at the bedside or point of meal service 

delivery. IDDSI introduced accessible and low-cost testing 

methods for all levels of TMDs which can be carried out in 

institutional food services. The Fork Drip Test and Spoon 

Tilt Test are recommended to assess the cohesiveness 

and adhesiveness of pureed foods. Pureed food should be 

able to hold its shape on the spoon and sit in a mound/pile 

on the fork. To pass these tests, a small amount of puree 

food may flow through the spaces between the tines of the 

fork without continuously dripping, and it must also easily 

slide off a spoon with very little food remaining22. Despite 

these easy-to-use IDDSI testing methods, testing pureed 

food before serving is not a routine practice11,23,24. Health 

professionals, food service staff, patients and caregivers 

often use visual inspection to evaluate appropriateness, 

and few studies have evaluated the application of IDDSI 

testing in institutional food services11,24,25. A promising 

photographic tool-atlas developed by Spanish researchers 

Table 1. Common terminologies and descriptions used for pureed diet published by different countries.

IDDSI = International Dysphagia Diet Standardisation Initiative
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provides a visualised demonstration of TMDs, which can 

be used as a food testing reference for caregivers, clinical 

and food service staff26. More research is required to iden-

tify feasible and accurate measurements for clinical, food 

service and industry stakeholders.

2. Challenges related to standardisation 

The adoption of IDDSI terminology facilitates con-

sistent communication for everyone involved in dyspha-

gia management. While IDDSI universal dysphagia diet 

framework was launched in 2015, and has been widely 

endorsed globally, it is still in the process of being imple-

mented in many healthcare settings. Our previous work 

and other early studies have explored implementation and 

have reported favourable attitudes towards IDDSI23,27–29. 

However, they have also uncovered implementation chal-

lenges. Institutional facilities differ in terms of operational 

structure and organisational culture and implementation  

plans need be tailored based on needs analyses. Limited 

empirical evidence is available to establish the most  

effective implementation strategies for institutional settings, 

although multidisciplinary support has been advocat-

ed23,30,31. One disadvantage of institutional settings with 

regard to hospitals is that dieticians and speech-language 

therapists are not always available, making collaboration 

with the food service and caregivers more difficult23,32. An 

investment in additional human resources and a dedicated 

project leader appears to be valuable in the initial imple-

mentation phase23.

In an institutional environment, staff often use  

different terminologies, resulting in miscommunica-

tion and incorrect delivery10,33,34. Our recent work found 

that pureed diets had the best compliance with IDDSI 

standards compared with the Minced & Moist and Soft & 

Bite-sized levels, yet only half of the institutional pureed 

meals audited were IDDSI-compliant23. The most common  

examples of non-compliance involved stickiness, lumps 

in soup and offering cake/biscuits without modifications23. 

Staff were often familiar with pureed diets due to frequent 

use in institutions, although the descriptions were not ful-

ly understood23. It has been reported that distinguishing be-

tween pureed and minced and moist consistencies during 

meal service is challenging, particularly with commercial 

products23. Furthermore, staff reported uncertainty about  

suitable desserts, fruits and mid-meal options. 

A lack of dysphagia training has been reported by 

clinical and food service staff33,35. Personnel involved in 

food production and feeding require proper education 

regarding IDDSI Framework. For example, food service 

staff should learn the requirements of each level of TMDs, 

labelling and how to test compliance with IDDSI criteria. 

Meanwhile, clinical staff require a theoretical exploration 

of the framework and a deeper understanding of dyspha-

gia management, feeding techniques, clinical signs and 

an ability to identify inappropriate food. By incorporating 

practical demonstrations, such as hands-on testing practice 

and meal preparation training, staff can be more active-

ly engaged and more effectively educated30. Based on the 

challenges identified, we conducted an institution-tailored 

implementation, and pureed food compliance improved 

significantly by 42% six months into the intervention35.  

Additionally, staff had a significantly higher knowledge 

level of IDDSI after the intervention in terms of IDDSI 

Framework, testing methods and the identification of  

pureed food appropriateness35.

The targeted intervention yielded promising results 

in enhancing staff understanding of IDDSI and providing 

more IDDSI-compliant pureed foods, although pureed  

diets still failed to fully adhere to IDDSI standards35. Using 

a comprehensive IDDSI implementation including tailored 

strategies can be effective and sustainable. Continuous 

monitoring and reflection are imperative and have been 

lacking in previous institutional-driven implementation23.

3. Challenges related to nutrition 

People with dysphagia are more likely to experience 

weight loss, malnutrition and nutrient deficiencies12. Our 

systematic review indicated that institutional residents 

consuming TMDs are evidently more susceptible to mal-

nutrition, particularly those requiring a pureed diet36. With 

regard to food textures, residents requiring pureed diets 

had the lowest nutritional status score10. Pureed diets typi-

cally contain fewer nutrients due to the higher level of tex-

ture and consistency modification, such as the need to add 

water to reach the appropriate texture25,37. Several studies 

have shown that institutional pureed menus are signif-

icantly low in nutrients, particularly in energy, protein, 

carbohydrates, fat and fibre12. The blending and typical 
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thermal processing used in kitchens cause considerable 

nutrient loss, including vitamins and fibre20,37. Accordingly, 

oral nutritional supplements and meal fortification are 

commonly used to add extra nutrients for residents requir-

ing pureed diets12. In our recently published observational 

study, 41% of institutional residents requiring pureed diets 

were prescribed oral nutritional supplements9. Consistent 

with the literature, our study found that 63% of the resi-

dents were able to complete all the daily oral nutritional 

supplements offered, which contributed to a significantly 

higher total energy and protein intake38,39. Offering oral 

nutritional supplements on a regular basis encourages 

adherence, although it may influence meal consumption 

as a result of satiety and mouth-drying, particularly dairy-

based ONS containing whey or casein protein40,41. Further 

research is needed to examine long-term compliance and 

sensory influence on intake for pureed diet consumers9,42.  

Before oral nutritional supplements are implemented, 

dieticians should be consulted for advice on whether food-

first strategies, such as offering small and frequent meals 

or nutrient-dense foods, can be feasible. The food-first 

approach has positive effects on nutritionally vulnerable 

older adults and can be used in combination with other 

dietary approaches12. A range of ingredients has been 

used in pureed food fortification, including vitamin pow-

der, rice-based infant cereals, high-fibre cereals, whey 

protein powder and rapeseed oil39,43–45. In our systematic 

review, we concluded that studies that have implemented 

fortified pureed diets reported significant improvement in 

energy, protein and micronutrient intake, and therefore more 

residents were able to meet their nutritional recommenda-

tions12,39,43,45. Purchasing pre-fortified foods is a more com-

mon approach in institutions rather than incorporating  

fortification into freshly made foods46,47. It should be noted 

that some ingredients used in the fortification process 

have thickening effects and would consequently alter the 

texture and consistency of pureed foods44. Future studies 

should consider exploring whether fortified pureed foods 

still comply with IDDSI standards.

The reduced nutritional content of pureed diets 

requires a larger portion of food to achieve an individu-

al’s nutrition requirement, although in our recent work 

we found that only 59% of residents were able to finish 

their pureed meals46. Although enhanced nutrition intake 

with a reduction in food consumption has been reported 

with the use of enzyme infusion, the relationship between 

meal consumption and nutrition intake is inconclusive be-

cause there are few intervention studies48. Offering small 

amounts of food with a higher nutrition density is critical 

for people with small appetites. 

Some promising cutting-edge technologies, such 

as non-thermal technologies and three-dimensional (3D) 

printing, have been applied in the production of pureed 

foods. In contrast to the conventional modification methods 

involving a dilution process, non-thermal technologies can 

preserve modified foods with greater nutritional density, 

aesthetic appeal and flavour of the meat49. These tech-

nologies may support greater mealtime consumption.  

An instrumental sensory analysis, nutritional profile,  

swallowing assessment and consumer test should be  

incorporated to determine the suitability and acceptability 

of novel pureed food.

4. Challenges related to palatability

Adequate nutritional consumption is multifactorial 

in institutionalised adults, related not only to food quality 

but also to physical and cognitive barriers to self-feeding 

and motivation to eat. Institutionalised older adults are at 

a higher risk of developing cognitive impairment, which 

can lead to a decreased sense of smell and taste percep-

tion50,51. Pureed diets are not only nutritionally inferior, but 

often have an unattractive meal presentation, resulting in 

reduced appetite and a loss of interest in eating. In this 

regard, palatability is an essential component contribut-

ing to the quality of pureed diets, which is strongly related 

to residents’ acceptance and compliance. In a qualitative 

study exploring residents’ sensory perception of pureed 

food, residents were unsatisfied with the quality and the 

consistency of pureed diets, particularly the appearance, 

taste and presentation of the foods52. Similar findings 

were observed from our recent consumer test study (un-

der review), in which we surveyed healthcare profession-

als and healthy older adults and found that the appearance 

of pureed foods was the least accepted sensory aspect. 

The provision of flavourful and attractive pureed diets 

can compensate for the loss of sensory perception and 

incapacity to distinguish the food53. Aesthetic appeal can 

be improved by adjusting flavour, texture and consisten-

cy, adding colourful garnish and reshaping appearance. 
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Shaped/moulded pureed meals have a significantly bet-

ter appearance and consequently give rise to greater 

mealtime satisfaction, suggesting that visually appealing  

pureed diets may stimulate oral intake (Figure 1)48.  

Flavour and texture liking are positively related to the  

appearance of TMDs54. Additionally, pureed food palatabili-

ty is affected by ingredient contents, processing technique 

and thickeners55,56. In order to produce in-house shaped 

pureed foods, food services often add ingredients with a  

thickening function, such as commercial starch-based 

or gum-based thickeners, commercial enzyme gellant or  

natural starchy ingredients (bread, flour, cereals). Thicken-

ers vary in terms of stability (over time, with temperature 

and depending on what they are added to) as well as in 

terms of consistency, colour and taste. Thickeners should 

therefore be carefully selected to reduce any adverse 

impact on safety or mealtime enjoyment. Inappropriate 

amounts of thickeners can lead to a sticky texture that is 

unsuitable for a pureed diet57,58. Dieticians and speech- 

language therapists should be consulted when staff are 

unsure about product compliance. 

Another challenge for food services is to maintain 

the shape of moulded purees. Frozen moulded purees 

are sensitive to temperature change and may lose the 

defined outline and their texture may be altered after re-

heating11. It is crucial for food service operations to heat 

up purees to the optimal temperature and retest them 

against IDDSI Level 4 Audit Tool at serving temperature 

(www.iddsi.org). While there is a lack of robust evidence 

suggesting positive feedback from institutional resi-

dents, improved intake was found in institutions using 

shaped pureed diets45,58–60. We confirmed this conclu-

sion with a meta-analysis which demonstrated that both  

energy and protein intake were better with shaped 

TMDs12. Compared to puree foods shaped with thicken-

ers, 3D printing provides a more promising appearance 

without affecting the texture or taste of pureed foods61. 

However, the feasibility of implementing 3D printed  

pureed diet in institutional settings requires further  

exploration and clinical assessments. 

Figure 1. Moulded pureed meals (left) compared to typical pureed meals (right) served in institutional settings.



30

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
CO

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

  
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E

Science supporting better nutrition CliniCal nutrition HigHligHts • 2023. Volume 13, Issue 1

5. institutional menu planning 

Menu cycles in most institutional settings range 

from three to six weeks62. Several studies have reported 

that the nutrients offered by pureed menus were typically 

lower than regular menus and failed to meet the recom-

mended serving sizes46,62,63. Menu quality varies across 

institutions depending on their size, operation style, staff 

availability and dietician involvement32,62. Poor nutritional 

quality and non-compliant textures coincide with a lack of 

standardised pureed diet recipes and inconsistent portion 

sizes62. Based on our TMD menu audit results, high-fibre 

foods such as whole grains, raw fruits and vegetables are 

usually missing from pureed menus due to food texture 

restrictions. Adding pureed fruit or fibre supplements 

to porridge and pureed lentils to soups can increase the 

fibre content64. Food service managers should clearly 

document the ingredient ratios and cooking methods for 

all foods. Portioning can be improved by using standard 

scoops and moulds35.

Additionally, the number of food choices and va-

riety of pureed diets can be limited, particularly during 

mid-meals33,65. Menu choices have been identified as a 

predictor of pureed meal consumption66. Sweet-tasting 

mid-meals and desserts are preferred by institutional  

older adults with dysphagia and low appetite55,67. Foods 

such as ice cream, fruit yoghurt, custard and whipped 

cream are high in energy and protein and should be avail-

able to residents with poor oral intake, especially those 

who tend to skip meals. Our recent study concurs with 

Keller and Duizer’s findings, which indicated a lack of vari-

ety when commercial products were used52. Using a mix-

ture of commercial products and freshly made purees and  

different condiment combinations can reduce the bore-

dom of repetitive foods. Pureed menus should incorporate  

naturally pureed textured foods, which are more accept-

able, such as pudding, mousse, porridge and mashed po-

tatoes.

We also found that the majority of pureed meals 

were plated meal service while regular meals were served 

from a bulk-tray service. Moreover, second helpings were 

not offered to anyone who finished their meals. Offering 

nutrient-rich snacks and second helpings to residents is 

crucial to enable adequate consumption from planned 

menus. Residents from different cultural backgrounds 

tend to be less compliant with unfamiliar institutional 

foods68. Therefore, culturally diverse pureed foods should 

be offered on menus, based on the demographics of  

institutional residents. An interview study conducted 

with dietary staff reported that chefs have little involve-

ment in pureed recipe development depending on their 

experience and organisation characteristics25. Developing  

culinary courses targeting pureed meals for special diets 

can be helpful for institutional chefs. Longer menu cycles 

and more food choices per meal may improve residents’ 

satisfaction and reduce the risk of malnutrition69. Food 

waste monitoring and resident satisfaction surveys can 

effectively identify residents’ preferences. To be cost-effi-

cient, institutions often prepare food in large quantities. In 

our evaluation of institutional pureed choices, the cost of 

commercial ready-made purees was reported to be high-

er than producing in-house, although they offer stand-

ardised consistency and save staff cooking time23. There-

fore, institutions need to weigh the advantages and price  

differences based on the amount of production required 

and staff availability. 

Institutional food services frequently use a mix of 

ready-made commercial products and freshly prepared 

foods made in-house. Furthermore, menu planning costs 

should factor in food purchases, food wastage, staff  

labour and possible hospitalisation costs. Dieticians should  

routinely review the nutrition profile of food products and 

assess the overall nutrients provided by menus with a 

view to ensuring that they offer adequate nutrition and va-

riety. Pureed foods are known to be indistinguishable or  

unrecognisable, and thus the staff involved in food 

preparation and serving should be familiar with the food  

content and be able to explain it to residents. Inaccuracies 

in delivery can be minimised using IDDSI colour-coded 

food labels45.

6. Meal service

In a previous study, nurses reported that mealtime 

observation was their usual screening approach for dys-

phagia, whereas less than half of nursing homes had a 

clinical protocol implemented for screening and assess-

ment70. Several studies have observed that pureed diets 

are often offered to residents with dementia to minimise 

choking risk without speech-language therapist assess-
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ment71,72. Pureed diets may be being overused in institu-

tional settings without comprehensive assessment due to 

the limited access or funding for speech-language thera-

pists73. Speech-language therapists have a wide range of 

interventions available to them beyond texture modifica-

tion. Pureed food should not replace other levels of TMDs 

for residents who require less food modification and all 

texture modification should be a last resort for the mainte-

nance of quality of life. Long-term consumption of pureed 

food is associated with low self-esteem, a feeling of em-

barrassment, refusal to eat and reduced quality of life74,75. 

Institutions need to recognise the role of speech-language 

therapists and dieticians. 

The need for supervision and feeding assistance 

is exceptionally high among residents receiving pureed 

diets46,76. Pureed meals are often stirred together during 

feeding when the facility is understaffed, as demonstrated 

by previous study results and our own regular observa-

tions during institution mealtimes52,77. This further impairs 

a resident’s capacity to distinguish the food on their plate 

with further reduction in mealtime enjoyment. Using safe 

feeding strategies can enhance residents’ dining experi-

ence and improve patient safety. Staff should encourage 

social interaction and additional time for slower eaters78. 

Close observation and resident-centred strategies can 

positively influence patient long-term satisfaction and 

quality of life without compromising safety68. For residents 

requiring mealtime assistance, staff may consider planning 

designated mealtime schedules following speech-lan-

guage therapist recommendations. Offering optimal 

self-feeding utensils and dinnerware, such as lipped 

plates and spoons, can motivate independence in eating 

and in making residents feel more empowered and experi-

ence pleasure78,79. Future studies should explore interven-

tions that can improve residents’ mealtime enjoyment and 

the efficiency of mealtime assistance. 

Conclusions
We have highlighted several challenges involved in 

producing nutritious, palatable and IDDSI-compliant pureed 

foods (Figure 2). Variations in pureed food processing can 

significantly impact nutritional quality, nutrient compo-

sition, texture and consistency. As a result of insufficient 

nutrients offered by pureed menus, coupled with poor 

acceptance, older institutional adults are at high risk of 

malnutrition. To overcome this barrier, greater attention 

must be paid to nutrition quality, standardised production 

and sensory acceptance when in the production of pureed 

foods. The majority of the institutions used a combination 

of in-house-made and commercial products to prepare  

pureed diets. Fortified pureed foods and moulding have 

been proven to be effective strategies for improving nu-

trition intake. Furthermore, commercial thickeners, 

ready-made purees and new processing technologies are 

promising in improving quality of life through enhanced 

presentation and consistent texture, although the impact 

on oral intake and nutritional status requires further con-

solidated research. The provision of a pureed diet in in-

stitutional settings requires multidisciplinary input and a  

tailored implementation approach. Dysphagia clinicians 

such as speech-language therapists and dieticians may 

consider working together to develop a guideline on  

pureed diet prescription for clinical staff, particularly for 

facilities with limited resources and access. In the mean-

time, dieticians must support menu development and 

keep institutions conversant with commercial products to 

maximise nutrition and palatability. 
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Figure 2. Current challenges with the production of pureed food.
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Chewing and swallowing problems limit the ability 

to eat foods with their normal texture and thus increase 

the risk of malnutrition. Both of these problems are wide-

spread, particularly among the elderly. Estimates obtained 

from the Nutrition Day project data show a prevalence of 

dysphagia among care home residents of more than 13%, 

although figures vary widely from one country to another1. 

The most common dietary strategy for chewing and/

or swallowing problems is the use of mashed or pureed 

foods. Of all meals served in care homes, between 26% 

and 67% are texture-modified diets (TMDs)1,2.

Technology has evolved in recent decades and there 

are commercial products are now available on the market 

with complete nutritional value and a suitable texture for 

swallowing. These TMDs are designed to compensate for 

functional limitations in chewing and/or swallowing and 

thus help to ensure an adequate dietary intake. As these 

products are easy to prepare and serve, introducing them in 

hospital kitchens and care homes brings great advantages3.

Evidence-based indications for texture-
modified diets

Texture-modified foods are designed to compensate 

for functional limitations in chewing and/or swallowing. 

Texture modification can also slow bolus transit through 

the mouth and pharynx, which improves swallowing safety 

by reducing the frequency of aspiration in people with oro-

pharyngeal dysphagia. It is important to remember that 

aspiration pneumonia in patients with oropharyngeal dys-

sensory, nutritional 
and textural analysis of 
coMMercial pureed foods 
and associated costs
maría D. Ballesteros-Pomar, MD, PhD
Department of Endocrinology and Nutrition, Complejo Asistencial Universitario de León, Spain

phagia has a high mortality rate; however, our group found 

that adaptation of the diet in patients with dysphagia was 

associated with a reduction in mortality in patients hospi-

talised for aspiration pneumonia (6% vs 31.3%, p <0.0001)4.

The clinical guidelines of the European Society for 

Clinical Nutrition and Metabolism (ESPEN) establish that 

older people with malnutrition, or at risk of malnutrition 

and with signs of oropharyngeal dysphagia and/or chewing 

problems should be offered enriched and texture-modi-

fied foods as a compensatory strategy to improve dietary 

intake5. Due to the lack of quality clinical studies in these 

situations, this recommendation was made as good clinical 

practice, but it obtained a strong consensus of 100% of the 

guideline reviewers. Data from a systematic review served 

as the basis for Beck et al6 to also establish a recommen-

dation based on good clinical practice in favour of the 

use of texture-modified foods in oropharyngeal dyspha-

gia. Along the same lines, a consensus of expert opinions 

and evidence-based recommendations for best practices 

in the nutritional management of oropharyngeal dysphagia 

have also supported the recommendation of texture- 

modified foods7.

Potential risks and benefits of texture-
modified diets

It has long been known that home-made pureed 

diets do not consistently provide sufficient levels of pro-

tein to ensure adequate intake in elderly individuals with 



38

PRO
LO

G
U

E
EVA

LUATIO
N

 O
F  

O
RA

L FU
N

C
TIO

N
CO

M
M

ERC
IA

L  
PU

REED
 FO

O
D

S
DYSPH

AG
IA

  
TO

 SO
LID

S
PU

REED
 FO

O
D

 
PRO

D
U

C
TIO

N
EPILO

G
U

E

Science supporting better nutrition CliniCal nutrition HigHligHts • 2023. Volume 13, Issue 1

promise the patient’s nutritional status. The diets of 83% 

of patients receiving home-made TMDs do not meet the 

necessary nutritional requirements, leading to nutritional 

deficiency3.(Figure 1)

chewing and swallowing problems8. These traditionally 

prepared diets can have low nutritional value and, in particu-

lar, tend to be low in energy and protein. Continued use of 

such diets can lead to nutritional deficiencies and com-

Figure 1. Risks and benefits of texture-modified diets

Although research in this field has traditionally been 

limited, a systematic review recently established that the 

consumption of pureed diets was associated with lower 

intake, particularly of energy and calcium, but that intake 

can be optimised through the enrichment of these diets9. 

Along these lines, in a subsequent systematic review, the 

same authors10 found that when the nutritional interven-

tion was carried out with enriched TMDs, compared to 

the traditional alternative, nutritional status improved, 

both in terms of weight and muscle strength assessed by  

dynamometry11, and in nutritional risk scales, such as the 

MNA-SF12. Increased satisfaction with food was also found 

when TMDs were personalised or moulds were used to 

improve appearance10. 

The quality of the TMD is also an important fac-

tor in acceptance by patients with dysphagia. Our group  

designed an assessment tool to objectively determine the 

adequacy of the foods included in a hospital’s TMD menus. 

The “Objective Evaluation Tool for Texture-Modified Foods” 

(OET-TMF) consists of seven items that assess the nutri-

tional quality of the food (energy and protein intake), pres-

ence of allergens, texture and viscosity, cooking, type of 

storage, shelf life and patient acceptance. The total score 

ranges from 0 to 64 and is divided into four categories: 

high quality; good quality; medium quality; and poor qual-

ity. The study of four different commercial TMFs contributed 

to the validation of the tool. All the products assessed 

scored between high and good in terms of quality. There 

was a trend (p = 0.077) for a correlation towards higher 

consumption when the overall quality of the product was 

higher. The product that scored the highest with the tool 

was the best accepted; the product with the lowest score 

had the highest rejection rate13. Whether or not a product 

is accepted by the patient therefore depends on its quality, 

so it is essential that the quality of commercial TMDs be 

assessed. This is an important area for improvement, as 

we know that there is great variability between the different 

options in terms of their nutritional, sensory and texture 

characteristics14.

    TRADITIoNAl PuReeD FooDs     ADAPTeD BAsIC NuTRITIoN 

• Variable nutritional value 

• loss of micronutrients: vitamins  

and minerals

• Difficylty with pureeing proteins

• Insufficient amounts 

• Variable texture 

• Presence of fish bones, small bones, etc. 

• Repetitive taste 

• Time consuming to prepare 

• high degree of handling 

• Food contamination 

• Repetitive with many foods excluded 

• Nutritional value adequate, exact and constant

 

• Texture smooth and homogeneous 

• Variety of flavours 

• easy and quick to prepare

• little handling 

• microbiological safety 

• Rotation with home-made dishes, mixture or replacement 
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Working to improve the evidence base: 
the aBaDia study

Few studies have described the nutritional dif-

ferences between in-home and commercially prepared 

TMDs. We conducted a study (known as the ABADIA study) 

to determine not only the nutritional properties, but also 

the resources and costs associated with the preparation 

of TMDs15. This was an observational, prospective, de-

scriptive study looking at the preparation of three types 

of pureed diets: 1) in-home TMD (hTMD); 2) concentrated 

nutrient-dense commercial food products (cTMD); and  

3) cTMD-Mix prepared using the MixxPro® automatic food 

mixer to produce blended meals (cTMD-Mix). The study 

was carried out in the routine clinical practice context, 

one arm in hospitals and the other in nursing homes, and  

included patients aged 65 or over who were receiving TMD 

at the start of the study, with stable clinical status and  

estimated survival >1 month (50 patients in hospitals and 

62 in residences). The patients were monitored for 15 days. 

The mean age of the patients included was 87.3 (standard 

deviation-SD-8.3 years) and 66.4% were women. The most 

common reasons for being prescribed a pureed diet were 

neurological diseases (35.5%) and swallowing problems 

(38.2%). According to the Mini Nutritional Assessment 

(MNA)16, 50% of the patients were suffering from malnutrition 

and 47.3% were at risk of malnutrition. According to the 

EAT-10 questionnaire17, 84.8% of the patients were at risk 

of dysphagia, and according to the SNAQ questionnaire18,19, 

33% had poor appetite. 

The primary objective of the study was to identify 

the use of resources associated with the preparation of 

TMDs. To the best of our knowledge, this is the first study 

conducted in geriatric nursing homes to evaluate the use 

of resources and costs of TMD production for patients 

with dysphagia or mastication difficulties using natural 

and commercial foods. The time required to prepare each 

portion was much lower with the commercial TMDs: 11.2 

(SD 3.89) min (hTMD), 1.7 (SD 0.28) min (cTMD) and 1.6 

(SD 0.00) min (cTMD-Mix) (Figure 2). Although raw mate- 

rial costs were lower for hTMD compared to cTMD and  

cTMD-Mix, considering the resources needed to prepare 

the diets, the cost per portion and the cost per 100 g served 

were lower for the commercial diets than for in-home  

diets. The total cost per portion (human resources, ingre-

dients and energy consumption) amounted to €2.33 (SD 

0.63), €2.01 (SD 0.39), and €2.00 (SD 0.33) for hTMD, cTMD 

and cTMD-Mix, respectively. The average cost per 100 

Kcal was €2.80 (SD 1.32) [hTMD], €0.62 (SD 0.18) [cTMD] 

and €0.58 (SD 0.13) [cTMD-Mix]. In the nursing home us-

ing hTMD, the main cost component was associated with  

human resources, while in the centres using cTMD and 

cTMD-Mix, the cost was related to raw material (Figure 3).

Figure 2. Use of resources in the ABADIA study.

h-TMD= in-home texture modified diet; c-TMD= concentrated nutrient-dense commercial TMD; cTMD-Mix=cTMD-Mix 
prepared using the MixxPro® automatic food mixer to produce blended meals 

Mean time/portion 
preparation. 

Mean  
cost/portion. 

Mean  
cost/100kcal. 

sD: standard 
deviation.

 11.3 €2.33  €2.80 
 minutes [SD 0.63] [SD 1.32]

 1.7 €2.01  €0.62 
 minutes [SD 0.39] [SD 0.18]

 1.6 €2.00  €0.58 
 minutes [SD 0.33] [SD 0.13]  

h-tMD

c-tMD

c-tMD-Mix
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10.7); cTMD: 89.2% (SD 15.9); cTMD-Mix: 80.3% (SD 21.4)]. 

Regarding compliance and the mean amount served per 

portion, the total amount ingested per portion was around 

30% higher in homes serving commercial meals: patients 

receiving hTMD, cTMD, and cTMD-Mix ingested a daily 

mean of 197.7 g (SD 21.6), 284.6 g (SD 49.6) and 281.9 g 

(SD 73.4), respectively. Similarly, considering the calories 

served, the calories consumed per portion were 88.2 [IQR 

72.2-122.3] (hTMD), 288.5 [IQR 253.5-325.1] (cTMD) and 

287.5 [IQR 276.2-298.8] (cTMD-Mix). Our results show that 

although compliance was higher in the nursing home with 

hTMD, the final kilocalories ingested were much higher in 

patients with cTMD or cTMD-Mix than in patients receiving 

hTMD. (Figure 4)

The secondary objectives of the study included  

describing participants’ degree of satisfaction and com-

pliance with each type of pureed diet studied and describ-

ing the nutritional characteristics and the safety of each 

type of pureed diet. More than 80% of the participants con-

sidered that the diet had acceptable to very good sensory  

characteristics, as well as a homogeneous texture. Poor 

appetite was the main determining factor in rating how the 

diet tasted: 75% of patients with a good appetite thought 

it tasted good or very good compared to only 48% of those 

with a poor appetite, and a better appetite was associated 

with greater compliance20. 

Overall, compliance with the diet was good, as the 

proportion of food eaten was above 80% [hTMD: 95.5% (SD 

Figure 3. Breakdown of cost per portion. 

hTMD, in-home TMD; cTMD, commercial TMD hand blended; cTMD-Mix, commercial TMD automatically blended. 

Human resources

Energy consumption

ingredients

htMD

C
o

s
t/

P
o

r
ti

o
n

ctMD ctMD-Mix

0

1,5

0,5

2

1

2,5

1,31 €

0,37 €

0,65 €

0,21 € 0,26 €

1,81€ 1,74€

Figure 4. Energy consumed in the ABADIA study.

h-TMD= in-home texture modified diet; c-TMD= concentrated nutrient-dense commercial TMD;  
cTMD-Mix=cTMD-Mix prepared using the MixxPro® automatic food mixer to produce blended meals 

served 92.4  
Kcal/portion

Consumed  
88.2 Kcal

Compliance 
100%

+
served 323.4 
Kcal/portion

Consumed  
288.5 Kcal

Compliance 
96.7%

+
served 358.0 
Kcal/portion

Consumed  
287.5 Kcal

Compliance 
86.75%

+

h-tMD c-tMD c-tMD-Mix
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Regarding food safety, during diet preparation the 

food needs to reach a temperature above 65ºC and not be 

exposed to temperatures between 15ºC and 45ºC to guar-

antee microbiological safety3. The three types of diet stud-

ied presented a good safety profile. In all cases, micro- 

biologically safe temperatures (>65°C) were reached  

during preparation, and the presence of microorganisms 

was not detected in the analysis. The mean tempera-

ture of meals after blending was 80.6ºC  (SD 1.6) (hTMD), 

88.2ºC (SD 1.02) (cTMD) and 85.0ºC (SD 0.0) (cTMD-Mix), 

while at the time of serving to patients it was 54.3ºC (SD 

1.22) (hTMD), 58.7ºC (SD 0.31) (cTMD) and 75.0ºC (SD 0.0) 

(cTMD-Mix). It should be noted that only the cTMD-Mix  

remained above 65°C until the time of serving. In relation 

to swallowing safety, median swallowing-related adverse 

events (cough during intake or fractional swallowing)  

reported per intake were minimal: h-TMD 0.9 (IQR 0.1–1.0), 

c-TMD 0.3 (IQR0.0–0.7) and c-TMD-Mix 0.1(IQR0.0-0.1). No 

serious adverse event (choking) was detected.

From the results of the ABADIA study, we can state 

that commercial TMDs, both prepared manually and using  

an automatic food mixer, lead to a reduction in both prepa-

ration time and resource consumption compared to in-

home alternatives. Patient satisfaction and adherence to 

the diets were both good in all cases, although patients 

receiving commercial TMDs had a higher energy intake. 

Poor appetite was the main factor determining how  

patients rated the taste of the diet and a better appetite 

was associated with greater compliance. This suggests 

that the low intake sometimes associated with pureed  

diets may have more to do with the particular characteris-

tics of these patients.

application to clinical practice in 
nursing homes for the elderly

Resident-centred personalised care planning should 

include the management or care of malnutrition and dys-

phagia, both highly prevalent conditions in this context. 

Nutritional care must be given high priority in residential 

care homes and a number of fundamental aspects need 

to be taken into account: 1) meeting nutritional require-

ments personalised for the residents’ characteristics; 2) 

adapting the texture of foods and fluids to facilitate safe 

swallowing and maximise intake; 3) prioritising residents’ 

quality of life and carefully assessing the need for dietary 

restrictions. 

An expert working group identified the main chal-

lenges in the management of dysphagia in nursing homes 

and made recommendations for achieving optimal nu-

tritional care in this situation7. One of the unmet needs 

detected concerned improving the quality of therapeutic 

diets. In the absence of strong evidence of TMDs promot-

ing safety and benefiting long-term outcomes, it was the 

collective opinion of the committee that, when managed 

and developed appropriately and accepted by the consum-

er, TMDs can be beneficial for residents in nursing homes. 

Based on the authors’ opinion, adherence to nutritionally 

enhanced TMDs may have a direct beneficial effect in pre-

venting unintentional weight loss and dehydration and in 

improving skin health, wound healing and quality of life 

of nursing home residents. These nutritionally enhanced 

TMDs may also have a positive impact on functional out-

comes, such as improved mobility and independence 

when combined with other interventions (e.g. mobility  

interventions or other forms of exercise). Recommenda-

tions for the improvement and consistency of nutritional 

quality and improved adherence to TMDs for residents 

with swallowing difficulties are given in the document7. 

One of the most important ones is the need to consid-

er TMDs as therapeutic diets, necessary in people with  

dysphagia to improve nutritional status, promote hydra-

tion and minimise the risk of aspiration. 

Following this recommendation, the TMDs we 

use in people with dysphagia must guarantee sufficient  

nutritional quality to meet nutritional requirements, be 

prepared with a consistent texture that ensures safety and 

undoubtedly have sensory qualities that promote patient  

satisfaction and consequently adherence to the diet.  

Texture-modified diets based on nutrient-dense com-

mercial food products are an inexpensive, quick-to- 

prepare and safe alternative to prepare high-calorie diets  

for patients with dysphagia and/or chewing disorders 

and they have been shown to have good nutritional prop-

erties, combined with low adverse events on swallowing 

function and excellent patient satisfaction and compli-

ance.
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application to clinical practice in the 
community for the elderly

If we have scant scientific evidence to support what 

happens in patients with dysphagia in nursing homes, then 

there are even fewer studies that report upon and guide 

the use of texture-modified diets in patients with dyspha-

gia or chewing disorders who are living in the community. 

However, common sense tells us that modifying the diet 

to avoid complications from impaired swallowing safety 

remains paramount. Commercial texture-modified diets 

have several relevant advantages in this context. They  

ensure a texture that limits the risk of aspiration choking. 

In addition, they facilitate the task of preparing the diet 

for caregivers and family members and ensure that the 

nutritional composition is correct. Texture-modified di-

ets formulated using nutrient-dense commercial food  

products are an inexpensive, quick-to-prepare and interesting 

alternative to facilitate the feeding of older adults in the 

community with dysphagia or chewing difficulties.
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In the prologue to this special issue, I identified the 

following issues regarding the use of pureed foods in diets 

for people with dysphagia:

1) a paucity of literature addressing important clini-

cal questions regarding pureed foods;

2) despite widespread use, a lack of clinical trial  

evidence demonstrating safety and efficacy (or 

adverse outcomes) with pureed foods;

3) some evidence pointing to inadequate nutrition in 

individuals receiving pureed diets;

4) a lack of access to validated clinical assessments 

for evaluating whether or not a person requires 

pureed food.

The four chapters contributed by invited experts 

help to shape our understanding of these issues and  

provide several important insights. First, it is clear that 

there is consensus across several systematic reviews 

and clinical guidelines (including those of ESPEN, the  

European Society for Clinical Nutrition and Metabolism) 

that texture-modified foods should be considered as a 

strategy for improving dietary intake in older people who 

present the combination of suspected oropharyngeal  

dysphagia (including chewing problems) and malnutri-

tion or risk of malnutrition1. However, there are three key  

qualifications regarding this guidance: 

a)  nutritional enrichment of pureed foods is desira-

ble to address converging evidence across multi-

ple observational studies showing that; 

Prof. Catriona steele, PhD, CCC-SLP, S-LP(C), Reg. CASLPO, ASHA Fellow. Canada Research Chair in 
Swallowing and Food Oral Processing.

b)  pureed food should not replace lesser degrees of 

texture modification for individuals who have the 

oral processing skills required to handle more 

complex food textures; and 

c)  we need to recognize that long-term consumption 

of pureed food is associated with low self-esteem, 

feelings of embarrassment, refusal to eat and re-

duced quality of life2,3. Therefore, when modified 

foods are recommended, a reassessment should 

be planned to monitor acceptance, tolerance and 

nutritional adequacy and to identify opportunities 

for resuming the intake of a wider variety of food 

textures in a patient’s diet. 

These conclusions shine some light on the need for 

valid clinical assessment methods to identify the need for 

texture-modified foods in a judicious way, and the training 

of appropriate health care professionals to provide those  

assessments. The articles in this special issue highlight the 

fact that minimal training in evaluating swallowing, chewing 

and oral processing skills is provided across a variety of rele-

vant health care disciplines and point to a need for the develop- 

ment of interprofessional skills. Additionally, one clear priority  

is the need to develop valid measurement tools that 

take functional dentition, masticatory performance and  

efficiency, salivary function, lingual strength and swallowing 

function into consideration. The assumption that pureed 

foods are needed in individuals with dentures or edentu-

lism without careful evaluation of oral processing function 

is not supported. 

epilogue: suMMary 
and recoMMendations 
regarding the use of 
pureed foods in people With 
dysphagia to solid foods
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Currently, our literature appears to contain no infor-

mation about the specific prevalence of oral phase dys-

phagia or of difficulty swallowing solid foods. However, it 

is clear from observational studies, including the Nutrition 

Day project, that texture-modified foods are widely used 

in residential care settings, comprising 26%-67% of the 

meals provided in care homes4,5, with pureed foods being 

prescribed for 7%-11% of residents overall6-8 and in higher 

proportions for adults thought to have dysphagia. 

Against this backdrop of the pervasive use of  

texture-modified foods, to our knowledge, there have been 

no trials exploring the safety, efficiency or nutritional out-

comes of pureed foods in comparison to lesser degrees of 

diet texture modification9-13. It is abundantly clear, howev-

er, that pureed foods can have adverse outcomes, and the  

latter fall into two main categories. First, there is converg-

ing evidence across studies that institutional residents  

consuming TMDs are at increased risk for malnutrition, 

particularly those requiring pureed diet13, 14. Several studies 

have shown that institutional pureed menus are signifi-

cantly low in nutrients, particularly in energy, protein, car-

bohydrates, fat and fibre12, 15-17. Second, and although we 

can probably take some comfort and reassurance from the 

fact that adverse respiratory events are not widely reported 

as an outcome of pureed diet prescription in residential  

care settings, there are circumstance in which aspiration of 

a pureed or extremely thick consistency appears to consti-

tute a greater risk of pulmonary compromise18-22. The key 

word here is “aspiration” of pureed foods. Pureed foods 

(or their liquid form of extremely thick drinks) are intend-

ed to minimise the risk of aspiration. When that is not the 

case, the literature suggests that they can actually lead 

to worse respiratory consequences than the aspiration of 

thinner consistencies, presumably because they are harder 

to expel from the respiratory system. This realization  

enforces the need for pureed food prescription to be based 

on a valid assessment rather than the well-meaning  

presumption that they will be safe.  

However, these concerns are offset by promising  

results from studies involving nutritionally-enhanced 

pureed foods that show better nutritional outcomes and 

greater acceptance and consumption of pureed foods with 

better nutritional quality. The ABADIA study23 described 

in the chapter by Dr Ballesteros-Pomar, further demon-

strates that commercially pre-prepared nutritionally- 

enhanced texture-modified foods can be cost-effective, 

based on savings in production time, human resources 

and cost per calorie. The chapter by Wu and colleagues 

further illustrates the importance of using standardized 

terminology and texture measurement methods, such as 

those developed by IDDSI, to ensure consistency in tex-

ture-modified food production. 

We hope that the information compiled in this special 

issue serves not only to synthesise what is known about 

the indications for and use of pureed foods in older adults 

with dysphagia and nutritional risk, but   also to highlight 

priorities for future research. There is much work to be 

done! 

Conflicts of interest
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