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suUMMARY This study aimed to develop a chewing
performance scale that classifies chewing from
normal to severely impaired and to investigate its
validity and reliability. The study included the
developmental phase and reported the content,
structural, criterion validity, interobserver and
reliability @ of the chewing
called the
Karaduman Chewing Performance Scale (KCPS). A
dysphagia literature review, other questionnaires
and clinical

intra-observer

performance scale, which was

experiences were used in the
developmental phase. Seven experts assessed the
steps for content validity over two Delphi rounds.
To test structural, criterion validity, interobserver
and intra-observer reliability, two
therapists evaluated chewing videos of 144
children (Group I: 61 healthy children without
chewing disorders, mean age of 4238 + 936
months; Group II: 83 children with cerebral palsy
who have chewing disorders, mean age of
39-09 £+ 22-95 months) using KCPS. The Behavioral

swallowing

Pediatrics Feeding Assessment Scale (BPFAS) was
criterion validity. The KCPS steps
arranged between 0-4 were found to be necessary.
The content validity index was 0-885. The KCPS
levels were found to be different between groups I
and II (* = 123-286, P < 0-001). A moderately strong
positive correlation was found between the KCPS
and the subscales of the BPFAS (r = 0-444-0-773,
P <0-001). An excellent positive correlation was

used for

detected between two swallowing therapists and
between two examinations of one swallowing
therapist (r=0-962, P <0-001; r=0-990, P <0-001,
respectively). The KCPS is a valid, reliable, quick
and clinically easy-to-use functional instrument for
determining the level of chewing function in
children.
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Background

Chewing is a rhythmic oral motor activity designed to
comminute and soften solid foods. It is a skill devel-
oped with growth; babies begin to develop this skill at
the age of 6 months and attain most of the necessary
coordinated movements by 9 months (1).

The progression of chewing function may be delayed
in some children, especially those with developmental
and/or oral motor disabilities. This impairment presents
clinically in behaviours such as food refusal, throwing
food out of the mouth, trying to swallow without
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chewing and choking during swallowing (2). Thus, it is
important to evaluate chewing function to prevent
and/or eliminate these behaviours early.

Based on the existing literature, sieving commin-
uted food is usually carried out to determine chewing
performance in adult patients (3-5). However, the
evaluation of chewing function in the paediatric pop-
ulation is usually based on observational analysis and
on the clinical judgments of specialists. Several instru-
ments used for oral motor examination in children
include items related to chewing and swallowing solid
foods (Table 1) (6-12). These are too broad for the
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Table 1. The instruments that consist of oral motor examination include some items on chewing and swallowing solid foods

Assessment
Scale format Target group Evaluation Who completed
Brief assessment scale of motor function Observation Children Assessment of oral Clinicians
(oral motor deglutition scale) (BAMF-OMD)  (9) motor and feeding
function
Dysphagia disorders survey (DDS) Observation Children with Assessment of oral Clinicians
(10) developmental disabilities ~ motor and feeding
function
Oral motor assessment scale (OMAS) Observation Children with cerebral Assessment of oral Clinicians
(11) palsy or other motor movements
neurological disorders and functioning
Paediatric dysphagia clinical evaluation Observation Unspecified Assessment of Clinicians
(12) feeding function
Pre-speech assessment scale Observation Children with cerebral Assessment of oral Clinicians
(13) palsy or other motor and feeding
significant disabilities functions
Schedule for oral motor assessment (SOMA)  Observation Infants and children from  Assessment of oral Clinicians
(14) birth to 2 years with motor and feeding
no specific illness functions
Screening tool of feeding problems, modified History Children with autism Assessment of feeding Parents/caregivers

for children (STEP-child) (15)

spectrum disorders

and feeding behaviour

detailed evaluation of chewing function and do not
directly reflect chewing performance level. One scale
called the Mastication Observation and Evaluation
(MOE) also exists and is used to examine observed
oral motor behaviours to evaluate chewing function
(13). However, it is important to look at overall chew-
ing function when determining a person’s functional
level of chewing as chewing is a function that occurs
with the rhythmic sequence of significant oral motor
movements.

All assessment tools for children, including the
MOE, are used to evaluate the isolated movements
seen in the stages of chewing function. With this in
mind, we planned to develop a chewing performance
scale that classifies chewing from normal to severely
impaired so as to determine the level of chewing
function in the paediatric population. The aim of this
study was to develop the chewing performance scale,
called Karaduman Chewing Performance Scale
(KCPS), and to investigate its validity and reliability.

Methods

The study was held at Hacettepe University with the
cooperation of the Physical Therapy and Rehabilita-
tion Department and Swallowing Disorders Research
and Application Center. The Hacettepe University
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Non-invasive Clinical Research Ethics Committee
approved the study (approval date and number: 3rd
September 2014, GO 14/417-45).

Step generation and content validity

The team at the Hacettepe University Swallowing
Disorders Research and Application Center created all
of the steps of the KCPS. Content validity is the first
step in instrument development (14). It focuses on
the strength of the instrument, which means the
degree of confidence that the items adequately repre-
sent the construct being measured. We used an
expert-panel approach with Delphi rounds to deter-
mine the content validity. Seven professionals with
expertise in paediatric swallowing disorders, including
four swallowing therapists, one dentist, one gastroen-
terologist and one dietitian, participated as expert
panel members. We had two rounds. The first round
featured an expert training session. A 3-h training ses-
sion on the KCPS levels, the evaluation procedure
and response options during examination was com-
pleted, and the KCPS levels were also shown through
video examples. Then, the experts scored each step as
‘nmecessary’, ‘insufficient” or ‘unnecessary’. The con-
tent validity index (CVI) was calculated through the
scores of the experts in the second round. We first
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calculated the Lawshe’s Content Validity Ratios (CVR)
(15) of each item with CVR = (n. — N/2)/(N/2) for-
mula, where n. was the number of experts indicating
‘necessary’; N = total number of experts. The critical
value for CVR was 0-622 for seven experts (16). Then,
we took the average of the CVRs for all items to cal-
culate the CVI. A minimum CVI of 0-80 was recom-
mended (17).

Structural and criterion validity, interobserver and intra-
observer reliability

All participants (both children and their families) pro-
vided written informed consent. Healthy children
(Group I) who could manage solid food intake and
had no complaints about chewing function, and chil-
dren with cerebral palsy (CP) (Group II) who had
complaints about chewing function and could not
manage solid food intake above the age of 18 months
were included. Children who were below the age of
18 months and used any medicine and/or oral appli-
ances that could affect chewing performance were
excluded. Group I children were recruited from day
care centres. Group II children were recruited from
the Hacettepe University Swallowing Disorders
Research and Application Center. The age, height and
weight of the groups were noted.

Descriptive characteristics about oral motor func-
tions and feeding status were determined with the fol-
lowing assessments:

1 The transition time to additional and solid food,
meal time, number of meals, initial teething time
and number of teeth were noted.

2 The presence of open mouth, open bite, high
palate, gag reflex and oral hygiene was scored as
absent or present in an observational oral motor
assessment (18). Open mouth is the spontaneous
opening of the lips at rest. Open bite means that
the upper and lower incisors do not meet. If the
palate is unusually high and narrow, this is called a
high palate. The gag reflex is a reflex contraction of
the back of the throat evoked by touching the back
of the tongue. Oral hygiene is performed to keep
the mouth and teeth clean.

3 The parents of a child were asked about the consis-
tencies that the child could consume, and this
information was noted.

4 The Behavioral Pediatrics Feeding Assessment Scale
(BPFAS) was used to evaluate feeding behaviours.

The BPFAS is a 35-item standardised, reliable and
valid assessment scale developed to measure feed-
ing behaviours in young children (ages 9 months—
7 years) and parent behaviours associated with
poor nutritional intake. Each item is rated on a
five-point ordinal scale based on how often the
behaviour occurs. The scale’s eight subscales are as
follows: total frequency score, child frequency
score, parent frequency score, total problem score,
child problem score, parent problem score, restric-
tion score and poor strategies. The frequency scores
reflect how often a behaviour occurs, and the prob-
lem scores represent the number of problematic
feeding behaviours. Higher scores for both fre-
quency and problems are an indication of worse
mealtime functioning (19).

Chewing function was also evaluated by analysing
video recordings. All chewing sessions were recorded
using a camera* for 3—5 min. Each child was placed in
a sitting position (either on a chair or on his/her
mother’s arm) with the head upright and with the
midline position and the arms and legs supported.
Each child was required to bite and chew a standard-
ised biscuit. Two experienced swallowing therapists
assessed all video recordings independently of one
another and scored each video according to the KCPS.
The videos were presented to the swallowing thera-
pists in a randomised order and did not include any
information about the ages, genders or diagnoses of
the children. The correlation between the KCPS scores
of two swallowing therapists was used for interob-
server reliability. One swallowing therapist rescored
the recordings after an interval of 2 weeks for intra-
observer reliability. The structural validity was deter-
mined by looking at the distribution of the KCPS
scores among groups I and II. The correlation between
the KCPS and BPFAS was used for criterion validity.

Statistical analysis

Statistical analysis was performed using’. Descriptive
statistics were calculated as a number/percent (1/%)
for qualitative data and mean =+ standard deviation
for quantitative data.

*Sony HDR-PJ410 Handycam Camera (Sony Europe Limited, Wey-
bridge, Surrey, UK)
IBM-SPSS for Windows version 20 (IBM Corp., Armonk, NY, USA)
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The normality assumption was checked using the
Shapiro-Wilk’s test, and it was found that the KCPS
and BPFAS did not conform to normal distribution.
Therefore, the correlation between quantitative vari-
ables and their significance was assessed using the non-
parametric Spearman
determine the criterion validity, interobserver and
intra-observer reliability of the KCPS. The chi-squared
test was also used to assess the differences in the pro-
portions between the two groups for structural validity.

The mean weight and height z scores based on age
were normally distributed; therefore, a ¢-test was used
to compare the groups.

For the qualitative variables, the Kappa coefficient
was used for the interobserver and intra-observer
agreement of the KCPS, and the McNemar-Bowker
test was used for assessing consistency.

A P-value of <0-05 was considered to show a statis-

correlation  coefficient to

tically significant result.

Results

One hundred forty-four children (Group I = 61, Group
IT = 83) with a mean age of 40-1 + 19-8 months were
included. No difference was found in terms of age
between Group I (mean age = 42-38 £+ 9-36 months,
49-2% male) and Group II (mean age = 39-09 *+
22-95 months, 59% male) (P = 0-40), although a statis-
tically significant difference was found in terms of mean
height z scores (P = 0-011) and mean weight z scores
(P = 0-002) based on age between the groups (Table 2).

The descriptive characteristics of the children about
feeding are shown in Tables 3 and 4.

Step generation and content validity

The KCPS was designed to determine chewing
performance level. Thus, the chewing phases were

Table 2. Age, height and weight z scores based on age

Group I Group II
(N =061) (N = 83)
Mean s.d. Mean s.d. P
Age (month) 4238 9:36 39-09 2295 0-40
Height z scores —0-52 1-09 —1-55 2-:07 0-011*
based on age
Weight z scores —0-12 1-39 —1-17 174 0-002*

based on age

*P < 0-05.
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taken into account during the creation of the
scale steps. The movements that are responsible for
chewing function occur sequentially. The sequence
is the acceptance of food within the oral cavity, bit-
ing food with central incisors, transporting food
from the front of the mouth to the molar area
using the tongue (food transportation stage), and
grinding and softening the food via a series of
(food processing stage) (20).
According to this sequence, the steps were arranged

masticatory cycles
for 0-4 on the scale: ‘0’ means normal chewing
function, and ‘4’ means no biting and chewing
(Table 5).

After the Delphi rounds, all experts accepted all of
the steps and found them to be necessary. The CVR
values for each item were higher than 0-622, and the

CVI was 0-885.

Structural and criterion validity, interobserver and intra-
observer reliability

The distribution of the KCPS levels in the groups was
shown in Fig. 1. A statistically significant difference in
the KCPS levels between the two groups was found
(x> = 123-286, P < 0-001) with 100% sensitivity and
100% specificity. This revealed that the KCPS has
structural validity.

A moderately strong positive correlation was found
between the KCPS and the subscales of the BPFAS,
which shows that the KCPS has criterion validity
(r = 0-444-0-773, P < 0-001) (Table 6).

An excellent positive found
between the KCPS scores of two swallowing thera-
pists, which indicates interobserver reliability (for all
participants: r=0-962, P <0-001; for Group I
r=0799, P<0-001; for Group II: r=0-969,
P < 0-001). Agreement in the scoring of all videos by
two swallowing therapists (P > 0-05) was also found,
(P <0-001, x:

correlation was

and the consistency was excellent
0-834).

An excellent positive correlation was found
between two examinations of one swallowing thera-
pist, which indicates intra-observer reliability (for all
participants: r=0-990, P <0-001; for Group I
r=20999, P<0-001; for r=0-954,

P < 0-001). Agreement in the scoring of all videos

Group 1L

between two examinations of one swallowing thera-
pist was also found (P > 0-05), and the consistency
was excellent (P < 0-001, x: 0-927).
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Table 3. The descriptive characteristics of the children about feeding-I (N = 144)

Descriptive characteristics of the

Group I (N = 61)

Group II (N = 83)

children about feeding Mean =+ s.d. Mean =+ s.d. P
Transition time to additional food (month) 6-18 £ 1-24 6-51 + 2-97 0-56
Transition time to solid food (month) 10-38 + 2-12 - -
Meal time (min) 19-20 £+ 14-25 35-68 £ 33-52 0-001*
Number of meals 3-61 £ 0-98 529 £ 4.93 <0-001
Initial teething time (month) 697 + 2:14 872 + 3-54 0-001*
Number of teeth 20-03 £ 1-07 19-64 + 1-23 <0-001
The Behavioral Paediatrics Feeding Assessment Scale
Total frequency score 52:07 + 16-84 9205 £+ 21-38 <0-001
Total problem score 147 £ 2-49 13-18 £+ 6-19 <0-001
Child frequency score 37-87 £ 10-70 65-84 £ 15-29 <0-001
Parent frequency score 14-2 + 6-82 26:21 £ 7-54 <0-001
Child problem score 0-95 + 149 9:35 + 4-63 <0-001
Parent problem score 0-52 + 1-44 3-83 £+ 2-09 <0-001
Restriction score 1232 £+ 3-39 16-98 £ 5-53 <0-001
Poor strategies 5-65 £+ 2-88 10-21 £+ 333 <0-001

*P < 0-05.

Table 4. The descriptive characteristics of the children about feeding-1I (N = 144)

Descriptive characteristics of the Group I (N = 61)

Group II (N = 83)

children about feeding N (%) N (%) 7 P

Oral Motor Evaluation Parameters
Open mouth 1 (1-6) 35 (42-2) 30-802 <0-001
Open bite 0 (0) 23 (27:7) 20-117 <0-001
Tongue thrust 0 (0) 34 (41) 32712 <0-001
High palate 0 (0) 45 (54-2) 48105 <0-001
Oral hygiene problems 5 (8:2) 66 (79-5) 71-553 <0-001
GAG reflex 59 (96-7) 80 (96-4) 0-12 0-91

Food consistency
Liquid intake 61 (100) 83 (100) 2:252 0-13
Viscous intake 61 (100) 80 (96-4) 2:252 0-13
Puree intake 61 (100) 59 (71-1) 21-166 <0-001
Solid intake 61 (100) - (0) 144-0 <0-001

%>, chi-square test value.

Discussion

Chewing disorders are frequently seen in children
with neurological disorders. The current literature on
the evaluation and treatment approaches for chewing
disorders is scarce, but many children and families
remain affected by chewing and feeding problems
(21). The need exists for a well-designed instrument
for determining chewing function level, providing a
common language among experts and guiding ther-
apy protocol. The KCPS shows chewing function
level, and it has good content and structural validity,

moderate to strong criterion validity, and excellent
interobserver and intra-observer reliability.

This is the first study to define how children with
CP who have chewing disorders are ditferentiated
from their healthy peers in terms of oral motor func-
tions and feeding status. Children with chewing disor-
ders were not able to succeed in transitioning to
solids, had longer meal times, increased their numbers
of meals, experienced later initial teething, had rela-
tively less teeth, had more problematic feeding beha-
viours and oral motor functioning. These results
indicate that the oral motor functions and feeding

© 2016 John Wiley & Sons Ltd
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Table 5. The Karaduman Chewing Performance Scale

The Steps of Scale (0—4)

Explanation

0: Normal chewing function

® Child can hold and bite the solid food

® Child can transfer the solid food with lateral
tongue movements to the molar area

® The food can be broken down between
(pre)molar teeth into small pieces with the
lateral and rotational tongue movements

® The bolus formation after chewing is transferred
to oropharynx with elevation and retraction of
the tongue and then swallowed

1: The child chews, but there are some difficulties in transition food to bolus e Child can hold and bite the solid food

® Child can transfer the solid food with lateral
tongue movements to the molar area

® There is an inefficacy in breaking down the food
between (pre)molar teeth into small pieces with the
lateral and rotational tongue movements

® The food which cannot be broken down
efficiently is transferred to oropharynx with
elevation and retraction of the tongue and
then swallowed

2: The child starts to chew, but he/she cannot hold the food in the molar area e Child can hold and bite the solid food

3: The child bites but cannot chew

4: The child cannot bite and chew

® Child can transfer the solid food with lateral
tongue movements to the molar area

® The food cannot be hold in the molar area due to
the problem in lateral and rotational movements
of the tongue

® The food can not broken down into small
pieces efficiently

® There is a problem about turning the food into
bolus formation

® The food is either transferred to oropharynx with
elevation and retraction of the tongue or throwed
out of the mouth

® Child can hold and bite the solid food
® Child cannot manage the other necessary steps
for chewing

® There are problems in all steps of chewing

Italic text indicates the most important points an examiner should take into account during determining each step.

status of children with chewing disorders were worse
than that of their healthy peers.

The primary aim was to develop an instrument for
determining the functional level of chewing function
considering its requirements. Electromyography
records of chewing muscles, the measurement of colour
change and the sugar reduction rate in chewing gum,
colour change by the photometric method and the
breakdown amount by filtering the food were used to
evaluate chewing function (22-25). The clinical practi-
cality and objectivity of these methods are not enough
for the paediatric population. The current literature for

© 2016 John Wiley & Sons Ltd

the paediatric population indicates that chewing evalu-
ation is usually based on clinical judgment. As we men-
tioned before, several instruments include some items
on chewing; however, these are insufficient to reflect
functional chewing status (6-12). The difference in the
KCPS compared with all of the other methods is that it
can be used to determine chewing function level. Thus,
the KCPS, which classifies chewing on an ordinal scale
with five levels based on the sequence of functional
movements during chewing, was developed.

The CVI was found to be significant, which means
the content of the KCPS can reflect chewing function
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Fig. 1. The distribution of the Karaduman Chewig Performance
Scale levels in Group I and Group II.

Table 6. The correlation between The Karaduman Chewing
Performance Scale and The Behavioral Pediatrics Feeding Assess-
ment Scale

The Karaduman Chewing
Performance Scale

2nd
1st Swallowing Swallowing
. o therapist therapist

The Behavioral Pediatrics

Feeding Assessment Scale P r P
Total frequency score 0-714  <0-001 0-685  <0-001
Total problem score 0-748  <0-001 0-693  <0-001
Child frequency score 0-652  <0-001 0-603 <0-001
Parent frequency score 0-677  <0-001 0-653  <0-001
Child problem score 0-773  <0-001 0-715  <0-001
Parent problem score 0-652  <0-001 0-603 <0-001
Restriction score 0-444  <0-001 0-400  <0-001
Poor strategies 0-615 <0-001 0-599 <0-001

level. The result of structural validity was complemen-
tary, as a significant difference was found in the distri-
bution of the KCPS levels between children with and
without chewing disorders. It was concluded that the
KCPS differentiates both children with and without
chewing disorders, and children with chewing disorders
according to the severity of their chewing problems.

A moderately strong correlation was found between
the KCPS and all of the subscales of the BPFAS.
When the severity of a chewing disorder increased
according to the KCPS, the BPFAS scores worsened.
Conversely, when the severity of a chewing disorder
decreased, the BPFAS scores increased. It was thought
that the difference between the correlation of the
KCPS and the BPFAS subscales might be explained by
the fact that the BPFAS does not focus exclusively on
chewing problems. It has some questions about chew-
ing function, solid food intake and its impact on the
child and family, but it is a global feeding behaviour

scale, so we did not expect the same correlations
between the KCPS and all of the subscales of the
BPFAS. Still, it can be used for a criterion validity
study due to the lack of a gold standard for chewing
evaluation. Therefore, the presence of a correlation
between the KCPS and BPFAS shows that the KCPS
has criterion validity.

The interobserver and intra-observer reliability of
the KCPS was excellent, which shows that the KCPS
is a consistent scale for determining the severity of
chewing problems.

This study is thought to be important for both
researchers and clinicians because the KCPS is the
first and only scale that is valid, reliable, quick and
clinically easy to use to determine chewing function
level in children. It will be a common language for
professionals to use to define chewing disorders.

Limitation

Due to the fact that the KCPS will be suitable for
determining chewing performance level by observa-
tional analysis, additional measurements for detailed
information on intra-oral processes could be added to
support current findings.

Future research

General examiners will also confirm the validity and
reliability of the KCPS, which were examined by
swallowing therapists, after a scale training session.

Acknowledgments

The authors have stated explicitly that there are no
conflicts of interest in connection with this article.
This research was carried out without funding.

References

1. Dovey TM, Martin C. Feeding problems in children. In:
Southall A, Martin C, eds. Developmental cognitive and reg-
ulatory aspects of feeding disorders. Oxford: Radcliff Publish-
ing Ltd; 2011:94-110.

2. Morris SE, Klein MD. Pre-feeding skills: a comprehensive
resource for mealtime development, 2nd ed. Tucson (AZ):
Therapy Skill Builders; 2000.

3. van der Bilt A, Olthoff LW, Bosman F, Oosterhaven SP. The
effect of missing postcanine teeth on chewing performance
in man. Arch Oral Biol. 1993;38:423-429.

4. Fontijn-Tekamp FA, Slagter AP, van der Bilt A, Van't Hof
MA, Witter DJ, Kalk W et al. Biting and chewing in over-

© 2016 John Wiley & Sons Ltd



10.

11.

12.

13.

14.

15.

THE KARADUMAN CHEWING PERFORMANCE SCALE

dentures, full dentures, and natural dentitions. J Dent Res.
2000;79:1519-1524.

. van der Bilt A, van der Glas HW, Mowlana F, Heath MR. A

comparison between sieving and optical scanning for the
determination of particle size distributions obtained by mas-
tication in man. Arch Oral Biol. 1993;38:159-162.

. Sonies BC, Cintas HL, Parks R, Miller J, Caggiano C, Gott-

shall SG et al. Brief assessment of motor function: content
validity and reliability of the oral motor scales. Am J Phys
Med Rehabil. 2009;88:464-472.

. Sheppard JJ, Hochman R, Baer C. The dysphagia disorder

survey: validation of an assessment for swallowing and feed-
ing function in developmental disability. Res Dev Disabil.
2014;35:929-942.

. Ortega Ade O, Ciamponi AL, Mendes FM, Santos MT.

Assessment scale of the oral motor performance of children
and adolescents with neurological damages. J Oral Rehabil.
2009;36:653-659.

. Shipley KG, McAffee JG. Assessment in speech-language

pathology. A resource manual, 4th ed. Clifton Park: Delmar
Cengage Learning; 2009.

Morris SE. Pre-speech assessment scale: a rating scale for the
measurement of pre-speech behaviours from birth through
two years, 2nd ed. Clifton: J. A. Preston Corp; 1982.

Reilly S, Skuse D, Mathisen B, Wolke D. The objective rat-
ing of oral-motor functions during feeding. Dysphagia.
1995;10:177-191.

Seiverling L, Hendy HM, Williams K. The screening tool of
feeding problems applied to children (step-child): psychome-
tric characteristics and associations with child and parent
variables. Res Dev Disabil. 2011;32:1122-1129.

Remijn L, Speyer R, Groen BE, Holtus PC, van Limbeek J,
Nijhuis-van der Sanden MW. Assessment of mastication in
healthy children and children with cerebral palsy: a validity
and consistency study. J Oral Rehabil. 2013;40:336-347.
DeVellis RF. Scale development: theory and applications,
3rd ed. Thosand Oaks (CA): Sage; 2012.

Lawshe CH. A quantitative approach to content validity.
Pers Psychol. 1975;28:563-575.

© 2016 John Wiley & Sons Ltd

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wilson FR, Pan W, Schumsky DA. Recalculation of the criti-
cal values for Lawshe’s Content Validity Ratio. Meas Eval
Couns Dev. 2012;45:197-210.

Davis LL. Instrument review: getting the most from your
panel of experts. Appl Nurs Res. 1992;5:194-197.

Logemann JA. Anatomy and physiology of normal degluti-
tion. In: Logemann JA, ed. Evaluation and treatment of
swallowing disorders. Austin (TX): Pro-ed; 1998:13-52.

Crist W, Napier-Philips A. Mealtime behaviors of young
children: a comparison of normative and clinical data. J Dev
Behav Pediatr. 2001;22:279-286.

Hiiemae K. Mechanisms of food reduction, transport and
deglutition: how the texture of food affects feeding behav-
ior. J Texture Stud. 2004;35:171-200.

Butterfield WH, Parson R. Modeling and shaping by parents
to develop chewing behavior in their retarded child. J
Behav Ther Exp Psychiatry. 1973;4:285-287.

Woda A, Foster K, Mishellany A, Peyron MA. Adaptation of
healthy mastication to factors pertaining to the individual or
to the food. Physiol Behav. 2006;89:28-35.

Hayakawa I, Watanabe I, Hirano S, Nagao M, Seki T. A sim-
ple method for evaluating masticatory performance using a
color-changeable Prosthodont.
1998;11:173-176.

Gunne HS. Masticatory efficiency. A new method for deter-
mination of the breakdown of masticated test material. Acta
Odontol Scand. 1983;41:271-276.

Speksnijder CM, Abbink JH, van der Glas HW, Janssen NG,
van der Bilt A. Mixing ability test compared with a com-
minution test in persons with normal and compromised
masticatory performance. Eur J Oral Sci. 2009;117:580-586.

chewing gum. Int J

Correspondence: Selen Serel Arslan, Department of Physical Therapy

and Rehabilitation, Faculty of Health Sciences, Hacettepe University,
06100 Alundag, Ankara, Turkey.
E-mail: selen.serel@hacettepe.edu.tr

495



