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Objective: To standardize and evaluate the psychometric properties of the Thai version of the Montreal Children s Hospital
Feeding Scale (MCH-FS).

Material and Method: The MCH-FS was translated and the cultural effects of the Thai version (Thai. MCH-FS) were
reviewed. Caregivers of 200 children between the age of 12 and 48 months were interviewed and completed the Thai. MCH-FS.

In addition to demographic information, each child had a physical exam and anthropometric measures were taken. Each

child was classified with or without feeding problems by at least two of three pediatricians who were blind to the results of
the feeding scale.

Results: Internal consistency for reliability was high (Cronbach’s alpha at 0.835). The area under the ROC curve was 0.864.

With a discrimination score of 40, both sensitivity (72%) and specificity (80.67%) were at acceptable levels. Factor analysis
resulted in three factors accounting for 52.3%. Of the 200 children, 150 children were classified with no feeding problems
and 50 with feeding problems. There were no significant differences in the characteristics of the two groups; however, the
Thai. MCH-FS scores were significantly different for the two groups.

Conclusion: The Thai version of the MCH-FS has been shown to be a valid and reliable short scale for detecting feeding

problems in a pediatric care setting.
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Feeding problems are prevalent among
normal children and tend to be more common in
children with developmental disabilities. The
prevalence rates range from 4.8% to 50% worldwide!-®)
depending on the definitions and criteria used to
identify the feeding problems. Based on the DSM IV
criteria, feeding problems were identified in 4.8% of
children from 3 to 6 years of age in Catalonia, Spain'".
The prevalence of “picky eaters” in infants and toddlers
in the United States ranged from 19 to 50%®. Finally,
Benjasuwantep and colleagues, using Kerzner’s
diagnostic categories™, found that in Nakhon Nayok,
Thailand®, 26.9% of the children between one and
four years of age had feeding problems.

Given the considerable prevalence of
feeding problems in children, several reliable and valid
parent-report questionnaires have been developed to
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assist in assessing feeding problems. The Children’s
Eating Behavior Inventory (CEBI)® was based on the
transactional model of parent-child relationship. With
40 items, each on a 5-point rating scale, the inventory
assesses eating and mealtime problems of children
between 2 and 12 years of age. The Behavioral
Pediatric Feeding Assessment Scale (BPFAS)” was
also based on parental report of feeding problems
for children between 9 months and 7 years. The
Children’s Eating Behavior Questionnaire (CEBQ)®
was developed to assess the eating styles of young
children in eight areas with 35 items: responsiveness
to the food served, enjoyment of the food, overeating
secondary to emotional issues, desire to drink, satiety
responsiveness, hesitancy in eating, emotional under
eating and fussiness. By contrast, The Montreal
Children’s Hospital Feeding Scale (MCH-FS)® is a
one-page 14-item screening tool aimed at helping
pediatricians identify feeding problems in their offices.
This scale has already been translated into Dutch and
standardized in Netherlands with normative scores that
are comparable to the original norms!'?. The items for
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the MCH-FS were chosen to cover feeding behaviors
of children between 6 months and 6 years, by which
time all the feeding skills and mealtime feeding patterns
have developed. The following feeding domains are
covered by the 14 items with some overlap: appetite
(items 3 and 4), oral sensory involvement (items 7
and 8), and oral-motor development (items 8 and 11).
The remaining items reflect parental concerns about
the child’s feeding in general (items 1, 2 and 12),
mealtime behaviors (items 6 and 8) and the use of
maternal strategies to improve food intake (items 5, 9,
and 10) and finally, family’s reactions to their child’s
feeding problems (items 13 and 14). Each question is
rated on 7-point Likert scale. The questionnaire takes
less than 5 minutes to complete®.

Given the high magnitude and negative
effects of feeding problems in children and the limited
time available for pediatricians in the Child Health
Supervision Clinics, pediatricians need screening
instruments to help them detect feeding problems as
early as possible. The MCH-FS was chosen because
its content includes all aspects of feeding problems,
as well as it allows to mark each feeding problem
according to its frequency or difficulty level, or
according to the level of parental concern. In addition,
the MCH-FS has already been translated into Dutch
and standardized with results similar to the original
scale!'”. The administration of this questionnaire is
fast, easy and suitable for application in clinical use
and can be completed in a regular visit by the parents
in a Child Health Supervision Clinic. Therefore, the
purpose of the present study was to standardize and
assess the psychometric properties of the Thai version
of the MCH-FS and to determine the discrimination
score for identifying feeding problems with acceptable
sensitivity and specificity in the Thai children population.

Material and Method
Translation and cultural affect

The MCH-FS was translated by the permission
of the owner of the questionnaire, who is also one of
the authors of the present article. It was translated into
Thai language by the first author and translated back
to English by a bilingual health care practitioner and
a non-practitioner. The re-translated English version
was audited by the questionnaire’s senior author.

Five experts in the field of developmental
pediatrics have reviewed the Thai. MCH-FS to ensure
that the scale appropriately reflects the Thai culture.
According to experts, all items, with the exception of
item 9, reflected appropriately the Thai culture. Given
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that Thai parents normally follow their children around
to feed them, it was expected that the score on item 9
would be consistently higher than in the Montreal and
Dutch normative samples.

Material: modification of item 5

Based on the concern expressed by the senior
author of the MCH-FS that there was no option for
parents to score “never finished the meal” on item 5 of
the MCH-FS, the options on the 7 point scale were
changed from a range of 10 minutes (option 1) to
over 60 minutes (option 7) to a range of 20 minutes
(option 1) to never finished the meal (option7). As well,
the Dutch study found that the original item 5 was
“statistically weak”(9,

In order to resolve the question around item 5,
the authors of the Thai. MCH-FS decided to standardize
the Thai version with both the original item 5 and with
the slightly modified item 5 in two separate studies,
and choose the one that better differentiates between
the group with and without feeding problems.

Population and procedure

In the first standardization study of the Thai.
MCH-FS, the original item 5 was used. Caregivers of
213 healthy children from 12 to 48 months of age were
enrolled consecutively in a Child Health Supervision
Clinic at the HRH Princess Maha Chakri Sirindhorn
Medical Center in Nakhon Nayok, Thailand. In the
second standardization study, the modified version of
item 5 was used. Caregivers of another set of 200
normal children between 12 and 48 months of age were
enrolled. Children with developmental disabilities,
significant underlying diseases and those who were
born prematurely were excluded from the study.
Demographic data, feeding history, present feeding
practices, types and amounts of food taken daily,
parental concerns about their child’s feeding issues
and anthropometric information were recorded. All
children were evaluated by the same three pediatricians
with the same process in both studies. The caregivers
of both studies were asked to complete the Thai. MCH-
FS after informed consent was obtained. The study was
ethically approved by the Research Ethic Committee
of Faculty of Medicine of Srinakharinwirot University.
All children were physically examined by one of three
pediatricians. Afterward, three pediatricians reviewed
each child’s physical exam and medical and feeding
histories, not including the Thai. MCH-FS. Of the
several clinical descriptions of feeding difficulties!!-'%,
Kerzner’s description®® was chosen for the present
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study and used to classify children with or without
feeding problems. At least two of the three pediatricians
had to agree to the diagnosis of feeding problems.

The mean scores of the original item 5 for
children with and without feeding problems were
2.63%£1.37 and 2.51£1.59, p = 0.58 respectively in the
first study, and of the modified item 5 were 3.0+2.40
and 2.0£1.40, p = 0.007 respectively in the second
study. Therefore, the second standardization with
the modified item 5 was chosen as the final version of
the Thai. MCH-FS and was selected for analyzing its
results for the standardization process.

Statistical analyses

SPSS software version 19.0 was used for
statistical analysis. For comparing the variables between
the no feeding problem and feeding problem group,
t-test was used for continuous and Chi-square test for
categorical variables. A p-value of less than 0.05 was
considered statistically significant. Factor analyses were
assessed by employing Principal Component Analysis.
Internal consistency was determined with Cronbach’s
alpha. Criterion validity was established by comparing
the total and mean item scores of the groups identified
with or without feeding problems. As the distribution
of individual scores was skewed, the second tertile
(66.7 percentile) representing a score of 40 was chosen
to calculate the statistical parameters for sensitivity,
specificity and the area under the ROC curve.

Results
Study population

In terms of demographic characteristics, there
were no significant differences between the group with
and without feeding problems, as exhibited in Table 1.

However, of interest is that a high percentage of
children (46.5%) were taken care of grandmothers or
other family members in the Thai culture. Whereas,
the original MCH-FS and Dutch questionnaires were
sent home and were filled out by the mothers, the
questionnaire was filled out at the clinic in the present
Thai study.

There were as many boys in the group
without feeding problems (49%) as in the group with
feeding problems (52%). As well, the mean ages of
the two groups were identical (22.25+9.72 months
vs. 22.44+9.04 months). Six percent (3 of the 50) of
children with feeding problem weighed less than
third percentile, while all children without feeding
problem weighed over third percentile. Height of all
children in the present study was higher than third
percentile (data not shown).

Individual item and total scores

The mean individual item scores of the Thai.
MCH-FS compares well with the mean individual
item scores of the normative sample of the MCH-FS
and its Dutch version as demonstrated in Fig. 1. The
range of the mean scores of the 14 items is almost the
same in the three versions.

Internal consistency

The means and standard deviations of the
individual items and total mean score are presented in
Table 2. The scale has good internal consistency with
a high Cronbach’s alpha at 0.835. The individual items
were reduced to three factors accounting for 52.3% of
the variances as shown in Table 3. The first two factors
related to causes of negative mealtime behaviors and
parental reactions and concerns and the third factor

Table 1. Characteristics of the study population according to classification of feeding problems

Characteristics No feeding problem (n = 150) Feeding problem (n=50)  p-value

Family
Maternal age, years (mean = SD) 30.70+6.40 29.72+6.15 0.345
Paternal age, years (mean + SD) 34.2247.40 33.50+7.33 0.554
Family income, baht (mean = SD) 25,024£15,984 26,680+23,693 0.580
Maternal education <12 years, n (%) 79 (52.7) 25 (50.0) 0.744
Paternal education <12 years, n (%) 85 (58.2) 26 (53.0) 0.528
Maternal occupation; housewife, n (%) 39 (26.0) 15 (30.0) 0.581
Caretaker; mother, n (%) 78 (52.0) 29 (58.0) 0.461

Child
Age, months (mean  SD) 22.2549.72 22.441+9.04 0.902
Birth weight, grams (mean + SD) 3,006+331 2,978+433 0.681
Boys, n (%) 73 (48.7) 26 (52.0) 0.683
First born, n (%) 90 (60.0) 35(70.0) 0.206
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related primarily to effects of negative mealtimes,
such as poor growth and relationships. The correlation
between factors 1 and 2 is 0.474, between factors 1
and 3 is 0.443, and between factors 2 and 3 is 0.343,
suggesting a moderate correlation among the three
factors.

Table 2. Means and standard deviations of individual items
and total score of Thai. MCH-FS

Item Mean SD

1 2.65 1.84
2 2.94 2.03
3 2.68 1.68
4 2.75 1.80
5 2.25 1.75
6 2.63 1.65
7 2.32 1.70
8 2.62 1.97
9 3.30 2.10
10 2.64 1.88
11 1.49 1.09
12 2.15 1.54
13 1.87 1.43
14 1.76 1.46
Total 34.01 13.65

Thai. MCH-FS = Thai version of the Montreal children’s
hospital feeding scale
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Comparison of mean item scores of the Thai
(n=200) and the Dutch (n = 1,448) versions with
the MCH-FS (n = 198).

Criterion validity

Table 4 shows that there was significant
difference between the mean scores of 13 individual
items and the total scores of the group with no feeding
problems and the group with feeding problems, the
difference in the mean scores of item 14 between the
two groups showed only a trend (p = 0.09).

The area under the ROC curve in the present
study is at 0.864, similar to the results of the original
scale (the 0.845) suggesting good accuracy. With a
discrimination score of 40, the Thai version of the
MCH-FS has acceptable sensitivity and specificity at
72% and 80.67% respectively.

Discussion

In the present research, two standardization
studies were carried out with two different versions of
mealtimes. The study where one item gave the option

Table 3. Rotated factor loadings of individual items of the Thai. MCH-FS

Item Question content Factor 1 Factor 2 Factor 3
1 Difficulties at mealtime 0.836* 0.135 0.245
2 Concern with child’s eating 0.616* 0.242
3 Appetite 0.739* 0.297 0.139
4 Mealtime refusal 0.781*

5 Mealtime duration 0.170 0.546%* 0.109
6 Mealtime behavior 0.457%* 0.156 0.124
7 Gags, spits or vomits during meal 0.476%* 0.219

8 Holds food 0.117 0.693* 0.115
9 Feeding distraction 0.186 0.762% 0.108
10 Force feeding 0.529* 0.394 0.233
11 Chewing or sucking abilities 0.113 0.728*
12 Child’s growth 0.318 0.114 0.530*
13 Parent-child feeding relationship 0.237 0.187 0.787*
14 Child and family members feeding relationship 0.110 0.818*

* Loadings higher than 0.40 in absolute value
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Table 4. Mean and standard deviation of total and
individual item scores of the Thai. MCH-FS based
on classification of feeding problems

Item No feeding Feeding p-value

problem problem

(n=150) (n=50)

Mean SD Mean SD

Item 1 1.98 1.29 466 1.77 <0.01
Item 2 249 192 426 1.76 <0.01
Item 3 215 137 426 1.55 <0.01
Item 4 2,15 147 452 1.53 <0.01
Item 5 2.00 1.40 3.00 240 0.007
Item 6 237  1.62 340 148 <0.01
Item 7 211 1.57 294 194 0.008
Item 8 240 1.84 328 2.19 0.013
Item 9 3.06 2.04 4.00 2.16 0.006
Item 10 2,18  1.62 400 197 <0.01
Item 11 1.38  1.00 1.80 1.29 0.04
Item 12 1.80 1.35 3.18  1.65 <0.01
Item 13 1.68 131 244  1.63 0.004
Item 14 1.66 1.44 2.06 1.49 0.09
Total score  29.41 10.39 47.80 13.01 <0.01

of “never finished the meal” was chosen for
standardization. Indeed, a caretaker is more likely to
say that my child never finished his meal, than say that
my child took over 60 minutes to eat. Given that this
scale, like the other feeding questionnaires, is a parent
report-measure, it is clearly important to use their
vocabulary.

Of note is that while the factor analysis
resulted in a one-factor model for the original
MCH-FS, it resulted in a two-factor model in the Dutch
sample. However, with high correlation between the
two factors, the Dutch version could be reduced to a
factor model. In our sample, the items were reduced
to a three-factor model. Given that there is a moderate
correlation between factors 1 and 2 and those two
factors encompass 10 of the 14 items, the severity of
feeding problems reported by parents can be indicated
with the total score.

Interestingly, there were no gender, age,
and birth order differences between the group with
and without feeding problems, suggesting that
well-developed healthy children can develop feeding
problems in early life. Of importance is the fact that
feeding problems do not equal failing to thrive. As
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this study suggests, only 6% of the Thai subjects had
weight under the third percentile. Thus, the feeding
scale reflects the caretakers’ concerns and struggles
with feeding a child, who may have low appetite or
oral sensorial difficulties, in order to achieve the
desired weight gain for their child. This screening tool
should direct the pediatrician in their assessment of
the level of feeding problems from minimal to extreme,
as well as the degree of parental preoccupation and
involvement with feeding the child. Such assessment
should aid the pediatrician in deciding whether a
simple education and reassurance for the caretakers
is adequate, or a referral to a pediatrician specialized
in feeding problems is warranted.

Of note is that the mean score of item 9 in
the Thai version was higher (3.295) than the scores for
the same item in the Dutch (2.05) and the original
version (2.75). The finding confirms the suggestion by
the committee of five experts that as Thai parents and
other caretakers normally follow their children around
to feed them, the score on item 9 would be higher
in the standardization study than the scores of the
original MCH-FS. However, considering that there is
a significant difference on item 9 between the group
with and without feeding problems, this item still
reflects the increased amount of following around
that the mothers and caretakers do in order to feed the
child with feeding problems.

The difference between the mean scores of
item 14 of the group with and without feeding problems
showed only a trend (p<0.09), probably reflect the fact
that grandmothers/caregivers were less likely to feel
negative about having to follow their grandchildren
around and thus less likely to reflect negatively to the
family about it. In the Thai culture, almost half of
the children were taken care of by the grandmothers
or other family members of the family.

With the two caveats above, the means of
both the individual items and the total scores of the
Thai. MCH-FS compare well with the Dutch version
and the original version of the scale. The Thai. MCH-FS
has good internal consistency with a high Cronbach’s
alpha at 0.835, which is similar to the Dutch version
at 0.8419 and the original scale at 0.845. The Thai
version of the MCH-FS has acceptable sensitivity
and specificity at 72% and 80.67% respectively, and
with the discrimination score of 40 it should give a low
rate of misclassification of feeding problems.

The findings highlight the universality of
feeding parameters, regardless of the culture of
North America, Europe, and Southeast Asia. The
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similar scores in terms of severity of problems on the
individual items of the three versions suggest that
there is a maturational component in the development
of feeding in the child and a maternal reaction
component, which are both universal and instinctual,
particularly in the way mothers are trying to help their
child feed and grow.

Conclusion

The Thai. MCH-FS provides a reliable short
screening tool for efficiently identifying feeding
problems in young children in a Child Health
Supervision Clinic where only limited time is available
to examine children. Further studies are planned with
the clinical application of the Thai. MCH-FS.

What is already known on this topic?

Feeding problem is a common childhood
disorder with different level of difficulties. Since the
1980°s feeding problems have been identified by
several authors and subsequently, several screening
instruments, such as CEBI, BPFAS, CEBQ and
MCH-FS, were developed for identifying feeding
problems for use in general pediatric settings. However,
there is no Thai version of the questionnaire to aid
in identifying feeding problems in the pediatric
population.

What this study adds?

The results of the present study demonstrated
that the Thai version of the MCH-FS is a reliable
and valid questionnaire in detecting feeding problems
in the pediatric population, as well as the level of
caretaker concerns associated with the feeding
problem, and thus, suitable for using in Child Health
Supervision Clinic in Thailand.

Acknowledgements

The present study received funding from the
Faculty of Medicine, Srinakharinwirot University. The
authors would like to express their appreciation to
Chutirat Pramuksan and Pabhanin Leelahapant for
their translation of the scale, as well as to the parents
and their children. The authors also thank Dr. Suthida
Chaithirayanon, Dr. Monchutha Eiamudomkan and
the nurses in the Child Health Supervision Clinic of
the HRH Maha Chakri Sirindhorn Medical Center for
making this research possible.

Potential conflicts of interest
None.

168

References

1. Espard G, Canals J, Jané C, Ballespi S, Vinas F,
Domeénech E. Feeding problems in nursery
children: prevalence and psychosocial factors.
Acta Paediatr 2004; 93: 663-8.

2. Carruth BR, Ziegler PJ, Gordon A, Barr SI.
Prevalence of picky eaters among infants and
toddlers and their caregivers’ decisions about
offering a new food. J Am Diet Assoc 2004; 104:
§57-s64.

3. Lumeng JC. Feeding and eating conditions. In:
Wolraich ML, Drotar DD, Dworkin PH, Perrin EC,
editors. Developmental-behavioral pediatrics:
evidence and practice. Philadelphia: Mosby
Elsevier; 2008: 757-90.

4. Kerzner B. Clinical investigation of feeding
difficulties in young children: a practical approach.
Clin Pediatr (Phila) 2009; 48: 960-5.

5. Benjasuwantep B, Chaithirayanon S, Eiamudomkan
M. Feeding problems in healthy young children:
prevalence, related factors and feeding practices.
Pediatr Rep 2013; 5: 38-42.

6. Archer LA, Rosenbaum PL, Streiner DL. The
children’s eating behavior inventory: reliability
and validity results. J Pediatr Psychol 1991; 16:
629-42.

7. Crist W, Napier-Phillips A. Mealtime behaviors
of young children: a comparison of normative
and clinical data. J] Dev Behav Pediatr 2001; 22:
279-86.

8. Wardle J, Guthrie CA, Sanderson S, Rapoport L.
Development of the children’s eating behaviour
questionnaire. J Child Psychol Psychiatry 2001;
42:963-70.

9. Ramsay M, Martel C, Porporino M, Zygmuntowicz
C. The Montreal children’s hospital feeding scale:
a brief bilingual screening tool for identifying
feeding problems. Paediatr Child Health 2011; 16:
147-e17.

10. vanDijk M, Timmerman ME, Martel C,
Ramsay M. Towards the development of a Dutch
screening instrument for the detection of feeding
problems in young children. Neth J Psychol 2011;
66: 112-9.

11. Dovey TM, Farrow CV, Martin CI, Isherwood E,
Halford JCG. When does food refusal require
professional intervention? Curr Nut Food Sci
2009; 5: 160-71.

12. Crist W, Mcdonnell P, Beck M, Gillespie CT,
Barrett P, Mathews J. Behavior at mealtimes and
the young child with cystic fibrosis. ] Dev Behav

J Med Assoc Thai Vol. 98 No. 2 2015



Pediatr 1994; 15: 157-61. disorders in infants, toddlers, and young children.
13. Chatoor I. Diagnosis and treatment of feeding Washington DC: Zero to Three; 2009.

[

A nyazmMedaveuyunagey the Montreal children’s hospital feeding scale MCH-FS) atiumuIng

qd v

VINTY (UQYIGITTAUNN, qﬁs’ sauzaanana, N3y usnewe

fﬁqzlizmﬁ: zﬁaﬂmﬁu@ma”nymzmﬁﬂﬁuamwwmay the Montreal children’s hospital feeding scale (MCH-FS)

avumwlng

[ ad Yo f ) o 4

JaquasIsms: wyunagey MCH-FS lasumsuvadummnInguazyszidunansznumaiausssurauvunadoy
o v I & , ) “ o Vo o ara o

avumelne fiaesgveaanetgszning 12 43 48 weu 91uIu 200 au lasumsdumual (ivdeyarszyng uazin

¥
uyynadey MCH-FS avumwlng fnudazausslasumsnsiswmeuazysziiumsoiadvln mimiudauiiaugdn
I ) o s g ~ ~ o o

eonThudniduaz lidymmssvdszmuermslagnusunndagiades 2 Tu 3 Ay danuiiuasiy Fanusunnd

urazaAuve imsunavesuyynadey MCH-FS avumwuiing

wamsfiny1: MmadeuAMBeNuveIHYLIAdaU INAIANNAeAAdaIMe ulA1gs Tned1 Cronbach s alpha tmAY

0.835 wunlina ROC 1w 0.864 wieldmazuuy 40 (Thunamitlszdu wuhanulhvesvumadevediisesas 72

o Sy < 2 P oo o Y a Py v < ¢
uazANNITUNIZagTosas 80.67 Suidesreg lunamingeusula namsiasizvesalsznelavianum 3 asdtszney
Amihiiesas 52.3 Tudndiuau 200 au wadhudnn Wddymmssulsemuaims 150 au wazddymmssurszmu
v

913 50 Ay anvidesngulidinnuuananAuludnyazAe 9 Guudnzuuuvesuyynagey MCH-FS avumyiing

YauanisaeInguuanaNAuee i yd ATy

asy: uyymadey MCH-FS avumwineduuvumadevvuinduniniuasuasanudesy dmsuaumdymms

sutszmuermslunmsauawinvesnuisunng

J Med Assoc Thai Vol. 98 No. 2 2015 169



