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ABSTRACT

This study aim to evaluate psychometric properties of the Instrument Measuring Eating
Behavior for Thai persons with MetS.

Mixed method was used to develop the new instrument. Sample was Thai people who met MetS
criteria of NCEP-ATP Ill. An item pool generation was based on two focus group discussions. The new
instrument was initially confirmed by 5 experts for its content validity and reliability with 30 MetS persons.
The final version was administered among people with MetS (n= 300) in Eastern region of Thailand.

The initial version of 54 items was found Content validity index .94. Exploratory Factor Analysis

(N=300) revealed 6 factors with total variance of 50.9%. Overall Cronbach’s alpha was .95 and subscales

varied from .60 to .90. Correlations among subscales were .30 to .50. Although items were grouped into 6

factors, some items were rotated indifferent original factors. The subscales were named; 1) “Emotional

eating behavior” with 11 items, 2) “Concern of illness and health-related eating behavior” with 9 items, 3)

“Environmental and social influences on eating behavior” with 9 items, 4) “Favorite foods” with 12 items,
5) “Effort to control eating behavior” with 9 items, and 6) “Cultural eating behavior” with 4 items.

The new instrument showed good construct validity and reliabilities. This systematically

developed instrument would be useful for measuring and monitoring eating behavior of Thai persons with
MetS. Future research should further confirm construct validity using Confirmatory Factor Analysis and

multiple setting implementation.
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INTRODUCTION

Metabolic syndrome (MetS) or abdominal
obesity was found to be a major cause of
chronic diseases, such as cancer, hypertension,
cardiovascular disease, and diabetes mellitus
(Wijesinghe, 2018).I1t had been continuously
increasing by 20-30% in adult population
worldwide (Vera et al., 2018), especially by 60-
70% in adults who had abdominal obesity and
diabetes mellitus (Van Namen et al., 2019). It was
reported 50-75% among adults in Asian countries
(Kim et al., 2019) and 9.5% in Thai people aged
45-59, 30.3% among men and 70% among
women (Araya et al., 2018;Blackford et al., 2016).

Excessive energy intake is a major cause of
metabolic disorder. There are several factors
related to excessive energy intake and metabolic
disorder. Kliemann et al.(2016)found that
people with MetS loved eating activities, high

caloric foods, and sweetened beverages. They
preferred consuming more than three meals a
day, eating before bedtime, having fast food,
high-calorie snacks, and high fat dietary
(Yokokawa et al., 2016). Other studies also
found that people with MetS frequently ate same
types of their favorite foods, took long time
interval for daily meals, and used food as a
reward on special life events (Lin et al., 2017;
Kawamoto et al., 2019). Some studies found
dietary habits of people with MetS influenced
by patterns of behavior, cultures, ethnic norm,
and religious beliefs (Khan et al., 2018; Son &
Kim, 2019). In addition, Yoshida et al (2018)
found eating outcomes erlated to nutritional
knowledge, food attitudes, social eating, and
dietary  patterns. Moreover,  emotional
overeating and binge eating were also an
impulse for metabolic disorder (Higgs, 2015;
Dakanalis &Clerici, 2017).
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Researchers generally use the Three-Factor
Eating Questionnaire (TFEQ) or the Dutch
Eating Behaviour Questionnaire (DEBQ) to
evaluate eating behavior. The TFEQ was
developed by Stunkard and Messick (1985)to
measure eating behaviors of people who were
mentioned as persons at first, and then later
modified for the general population. TFEQ
contained 51 items with three dimensions:
cognitive restraint, uncontrolled eating, and
emotional eating. Even though it is widely used,
the TFEQ has limitations, such as too many
questions per dimension (18-51 items) and
heavily focused on weight loss. The Dutch
Eating Behavior Questionnaire was developed
by Lluch et al. (1996). It contained 33 items
with three subscales: cognitive restraint
(conscious efforts to limit and control dietary
intake), externality (eating in response to
external food cues such as sight and smell of
food) and emotionality (eating in response to
emotional arousal states such as fear, anger or
anxiety). The DEBQ was originally developed
for people with normal weight and obese
patients who desired to lose weight or to
undergo bariatric surgery. In addition to the
number of items and its emphasis on weight
loss, the DEBQ’s lacks the concept (and items)
related to a person’s food consumption.

With a highly increasing rate of MetS among
Thai people, a new tool to measure eating
behavior was needed (Nasir, 2016). The new
instrument should be systematically developed
based on a literature review, the Thai culture,
and the experiences of Thai people with MetS
(Youngwanichsetha, 2018). It would benefit
nurses and other healthcare professions in
measuring outcomes and promoting healthy
eating behavior. The instrument could be used
to screen patients and customize a dietary plan
relevant to Thai culture (Nasir, 2016;
Youngwanichsetha, 2018). Therefore, the aim of
this study was to evaluate psychometric
properties of the Instrument Measuring Eating
Behavior for Thai persons with MetS.

MATERIALS AND METHODS

This study was a part of the cross-section, mix
method design as a sequential of qualitative and
guantitative approach. The main study was
conducted in two phases. Phase 1, the
qualitative research via focus group discussion
to find out the constructs of eating behavior of
persons with MetS. Phase 2, the quantitative
study of psychometric proproty of the new

instrument. This article would address only
phase 2, the study of psychometric proproty of
the new instrument.

Participants of both phases were diagnosed with
MetS and received the service at outpatient
department (OPD) at Tumbon Health Promoting
Hospitals in the Eatern region of Thailand- the
area where the country’s higest rate of MetS
was reported. A multi-stage sampling technique
was carried out to recruit participants from
different economic areas in the Eastern
provinces. The 300 persons with MetS in
Chonburi and Srakaew were recruited between
March and April 2018. The inclusion criteria
were (1) age between 20 to 65 years, (2) having
3/5 NCEP-ATP 1l criteria of metabolic
syndrome (Raimi et al., 2017), and (3) be able to
read, write, and comprehend Thai language.

The Eating Behavior of MetS persons was
developed based on the results of the two focus
group discussions (n= 12 per group) aiming to
find out the constructs of eating context of
persons with MetS. Six themes emerged; 1)
metabolic syndrome was a source of many
diseases, 2) emotion influenced eating behavior,
3) thought related to eating behavior, 4) socio-
environmental impeded eating behavior, 5)
cultural interfered with eating behavior, and 6)
success in changing eating behavior (Supruang,
Deenan, and Wacharasin, 2020).

An item pool was generated corresponding to
the results from the focus groups and literature
review. After operational definitions were
specified for each theme, the item generation
was developed based on Tamm et al., 2017 [23].
The item pool of 54 items with 6 constructs was
developed. The first construct was “MetS was a
source of many diseases"”, consisting of 9 items;
for example, “Big belly means deveoloping of
metabolic syndrome” and “Having MetS will
lead to many diseases such as diabetes, heart
disease, and stroke.” The second construct was
“Emotions  influenced eating behavior”,
containing 10 items. Sample items were “Eating
is a happy time, should eat all desired foods”
and “Eat as much as you can, if it is tasty”, and
“Indomitable pursuit of delicious foods”. The
third construct was “Thoughts affected eating
behavior”, containing 16 items such as “over
eating at buffet places (because it is costly)” and
“Desserts give fresh and active feeling”. The
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forth construct was “Socio-environmental
factors impeded eating behavior”, containing 6
items, such as “Parties make your life happy and
tasty” and  “Food at fancy places is more
palatable”. The fifth construct was “Cultural
factors interfered with eating behavior”,
containing 5 items such as “Family meal is a mean
to gather family members” and “Special meal is
the first priority for thankfulness and pleasantness”
and the last construct was “Successful approaches
could change eating behavior”, containing 8 items
such as “Reduce amount of food when gaining
weight” and “calculating calory every day” There
are two types of responding formats used for the
scale. First, the 5-point response rating scale used
to reflect the degree of perception: 1 = strongly
disagree, 2 = disagree, 3 = undecided, 4 = agree,
and 5 = strongly agree. Higher scores indicate
more agreement. Second, the 5-point rating scale
used to reflect frequency and activities of eating
behavior: 1 = never, 2 = rarely, 3 = sometimes, 4
= often, and 5 = always. Higher scores indicate
high frequency of inappropriate eating behavior.

The original eating behavior instrument was
drafted in Thai language and its content validity
was evaluated by 5 experts including two
nursing professors who were well experienced
in instrument development, two nutritionist
professors, and one physician who was skillful
in metabolic syndrome. The content validity
index (CVI) was 0.94 and was suggested a
minor revision related to wording used in Thai
language. For example, item c4 was changed
from "drink sweetened beverage all the time" to
"regularly drink sweetened beverage (such as
bubble milk tea, 3 in 1 coffee, sugary drinks,
smoothie)".

A pilot study was conducted to evaluate the
appropriateness of the instrument and the
internal consistency reliability of the instrument
with 30 participants who shared similar
characteristics with the samples. The results
were Cronbach Alpha Coefficients showed the
range of the six subscales from .71-.93, and the
overall alpha was .89

Data was analyzed by SPSS for Windows 17.0
(SPSS Inc., Chicago, IL, USA). Descriptive
research was used for 1) Item analysis 2)
Exploratory factor analysis (EFA) 3) Subscale
correlation, and 4) Subscale reliability. Items
analysis was managed by Pearson correlation
for scale inter-item (item-item), item-subscale,

total scale, and subscale-total scale. Exploratory
factor analysis was conducted to assess construct
validity in a newly developed instrument.
Subscales were analyzed on subscale correlation
using two-tailed pearson correlation. The
acceptable value was at >.50 or over (Polit &
Beck, 2019). Subscale reliability was estimated
by a Cronbach's Alpha which was commonly
used as a measure of internal consistency. The cut-
off was considered acceptable at .70 and over
(Esbensen et al., 2018).

Prior to data collection, the study protocol was
approved by the University Research Ethics
Committee [#09-02-2018] and Provincial Pubic
Health offices in Chonburi and Srakaeo
Provinces. Participants who met the inclusion
criteria were recruited. The ilgible participants
were informed about the study details (e.g.
purpose, procedures) and human subject
protection (anymonimous, privacy, voluntary,
withdraw from the study without being
penalized or losing any health services benefits,
data security). The inform consent was obtained
before data collection.

RESULTS

Among the 300 sample size of this study, the
majority was female (50.7 %), aged 31-40 (30.7
%) and 41-50 (29.0 %), Buddhist (97.0 %),
single/ divorced/ separated/ widowed (72.0 %),
bachelor's degree and higher (39.7 %), labour
(32.3 %), earned less than 10,000 Baht/ mounth
(29.0 %), and 20,001-30,000 (48.5 %), and met
3/5 criteria of MetS (63.6 %).

From item analysis, it was found that 54 items
of the instrument were intercorrelated. The
inter-item correlations ranged from 0.25 to 0.68.
The item-total correlations ranged from 0.41 to
0.85. Psychometric properties was examined by
exploratory factor analysis (EFA). The principal
component analysis (PCA) with Oblimin was
selected. The Kaisere Meyere Olkin (KMO) was
.80, as above the recommended value(Burns &
Grove, 2017). The Bartlett's test of sphericity
reached significance, showing supporting
evidence for factorability of the correlation
matrix (DeVellis, 2016). All factor loadings
were greater than 0.30. Twelve factors were
found with Eigenvalue greater than one;
however, Scree plot suggested of 6 factors (as in
Figture 1).
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Figurel. Cattell’s scree plot of 54-item of eating behavior of Thai persons with metabolic syndrome

For some factors content, they were considered
not yet a good reflection to represent a good
construct due to many cross-loadings.
Therefore, the new rotations of factors 11, 10, 9,
8, 7, and 6 were explored to find the best
solution to match them to the original draft and

Scree Plot suggestion. However, after the new
rotations, the six factors were finally satisfied by
EFA as original item pool development and as a
reasonable reflection of construct (see Table 1).
The total variance explained 50.86%.

Tablel. Results of EFA Solution for the Eating Behavior for Thai persons with metabolic syndrome (N = 300)

Item
(54 Item)

Subscale (6 factor)

3

4

M32

751

M26

617

M28

.612

M34

594

M27

.583

M29

.550

M30

.538

M25

.505

M33

495

M31

406

327

M23

.330

.329

P8

.839

P1

.833

P4

.693

P2

.582

P6

.509

P3

.507

P7

489

.363

P9

414

P5

.380

M40

767

M35

.706

M41

.635

M39

.623

M22

611

M38

.609

M37

.589

12
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M24 .584

M36 341

M11 .760

M14 729

M10 544

M16 515

M20 515

M13 510 421

M19 .504 .306

M18 495

M12 475

M17 347 430

M21 .367 .394

M15 .368 .361

M1 439 494

M5 493

M7 487

M4 485

M8 474

M2 375 443

M6 .328 423

M3 406

M9 .384

M43 511
M44 480
M45 .330 377
M42 315 .355

* M=management of eating behavior P= perception

**1= Emotional on eating behavior, 2= Concern of illness and health-related eating behavior,3= Environment
and social influencing eating behavior, 4= Favorite Foods,5= Trying to control of eating behavior, 6= Cultural

eating behavior

After considering each factor, subscales were
named to reflect the contents in those factors.
The first subscale was named “Emotional eating
behavior”. It contained 11 items. The second
subscale was named “Concern of illness and
health-related eating behavior”. It contained 9
items. The third subscale was named
“Environmental and social influences on eating
behavior”. It contained 9 items. The forth
subscale was named “Favorite foods” in which

contained 12 items. The fifth subscale was
named “Effort to control eating behavior” in
which contained 9 items. Then, the sixth factor
was named “Cultural eating behavior”,
contained 4 items. Further, subscales were
analyzed for subscale correlations. The results
found that correlations among subscales ranged
from .30 to .50 which indicating moderate to
high correlations (see Table 2).

Table2. Correlation coefficients among subscales of the eating behavior of Thai persons with metabolic

syndrome (n = 300)

Scale 1 2 3 4 5 6
1. Emotional on eating behavior 1.00

Concern of illness and health-related eating behavior .34 1.00

Environment and social influencing eating behavior .38 .33 1.00

Favorite foods

.50 32 .39 1.00

Trying to control of eating behavior

.30 49 31 .38 1.00

oG W

Cultural eating behavior

31 37 .36 32 .30 1.00

Moreover, the internal consistency reliabilities
of the final wversion of eating behavior
instrument for Thai persons with metabolic
syndrome was re-evaluated. The results revealed
that the overall items internal consistency

reliability was .95. The Cronbach Alpha
coefficients for the five subscales ranged from
.83 10 .90 (see Table 3). Only the cultural eating
behavior subscale was .60 which indicating low
Cronbach Alpha coefficient.
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Table3. Alpha coefficients of the Eating Behavior of Thai persons with metabolic syndrome (n = 300)

Scale Number of item Cronbach’s Alpha
1. Emotional on eating behavior 11 .90
2. Concern of illness and health-related eating behavior 9 .85
3. Environment and social influencing eating behavior 9 .83
4. Favorite foods 12 .87
5. Trying to control of eating behavior 9 .85
6. Cultural eating behavior 4 .60
Entire scale 54 .95
DiscussIiON impulse of food (Aekplakorn et al., 2018;

A continuously increasing rate of MetS among
Thai people confirmed that a more sensitive
instrument was needed to screen and monitor
Thai’s eating behavior which was a main cause
of MetS in Thailand. The new instrument should
be systematically developed based on Thai’s life
context. From the discussions among MetS
participants of the two focus groups, 54 items
were generated based on 6 themes ; 1) MetS was
a source of many diseases, 2) Emotion influenced
eating behavior, 3) Thought related to eating
behavior, 4) Socio-environmental impeded eating
behavior, 5) Cultural interfered with eating
behavior, and 6) Success in changing eating
behavior. Content validity was confirmed by 5
experts for high CVI and initial Cronbach Alpha
coefficients with 30 MetS people was acceptable.
The EFA results not only confirmed its good
validity and reliabilities but also supported the
results of the focus group discussions.

The information about eating behavior of Thai
MetS people from the focus group was concrete
and easy to create item pool. The eating
behavior of Thai MetS people was more likely
reflected both emic and etic issues related to
eating behavior such as cognitive, knowledge,
emotion, cultural and social issues causing
overeating (Ariyapruchya et al., 2016 ; Papier et
al., 2017). These issues indicated of frequency
of food intake, longer meal duration, and large
amount of food leading to over calories and fat
consumption. Furthermore, the results also
confirmed the fashion of sweetened beverages
consumption, fast food, high-alorie snacks, high
fat intake, and eating attitude as a happy time of
Thai people both in city and rural
areas (Thaikruea & Thammasarot, 2016). Eating
behaviors of Thai MetS people also linked to
emotion, environment, and culture. The issues
of overeating among people with MetS was
supported by several studies that found MetS
people focused on their favorite food, took long
time interval for meals, used food as reward,
emotional overeating, and binge eating as the

Chupanit et al., 2019).

From the literature review, most existing studies
of eating measurement focused on cognitive
restraint, emotional eating, uncontrolled eating,
and restrained eating (Zhu & Hollis, 2016;
Mangyo & Arai, 20). Although those existing
eating behavior instruments were effectively
used in Western countries; its translated Thai
version had limited ability to measure the
specific eating behavior of Thai people
(Thaikruea & Thammasarot, 2016; Aekplakorn
et al, 2018). Further, those tools had
disadvantages and limitations such as too many
items per dimension, more focus on weight loss,
lack of the notion of person’s specific food
consumption. Moreover, Thai culture of eating
behavior might be different from the West’s due
to different types of cooking, ingredients, tastes
that induced over eating (Aekplakorn et al.,
2018; Chupanit et al., 2019).

The newly developed instrument included
cultural influences on eating behavior in
according to the results from the focus group
discussion (Mangyo& Arai, 2020). The focus
group discussion revealed several Thai tradition
and culture which was integrated in eating
patterns of Thai people such as “eat until
stuffed”, “type and amount of food reflects
affluence”, and “festive events is essential
”(Ariyapruchya et al., 2016). Therefore, this
new instrument could fill the cultural or
traditional gaps where the western tools did not
cover. Additionally, the sequentially mixed
between qualitative and quantitative methods
confirmed that psychometric property of the
new instrument gave a good result (Aekplakorn
et al., 2018 ; Chupanit et al., 2019; Mangyo&
Arai, 2020). This method provided opportunity
to discover main concepts of eating behavior
from the target population. It was also
reasonable to add up cultural sensitivity of
eating behavior on Thai people with metabolic
syndrome. These were all advantages of this
newly developed instrument measuring eating
behavior.
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This instrument demonstrated good validity and
reliability for measuring eating behavior among
metabolic syndrome person in Thai context. A
survey was helpful to administer measurement
to verify construct validity and reliability
(Esbensen et al., 2018; Polit & Beck, 2019). The
high CVI of 0.94 reflected the agreement of five
experts who were well experienced with MetS
and measuring development. Minimal revision
was suggested to use more appropriate wording.
Exploratory factor analysis also indicated that
the 54-item remained with total wvariance
explained 50.9 %. The EFA suggested that the
mesuring instrument should consist of six
factors like the initial item pool. However, some
items had been misplaced from the initial
version, especially cultural factor. There still
were some cross-load items. Cronbach alpha
coefficients of the overall instrument showed
0.95, whereas subscales varied from .83-.90, but
socio-cultural factors was .60.

This new Instrument Measuring Eating
Behavior shared similar constructs with the
previous existing instruments. The EFA of the
new instrument indicated some constructs
related to the Dutch Eating behavior
guestionnaire [DEBQ]. The cognitive restraint
and emotionality related eating emerged from
the first phase of focus group discussion and
were confirmed by EFA. The similarity between
the DEBQ and the new instrument might be
because the main focus of DEBQ was to
manage obesity, while the new instrument
focused on metabolic disorder but both relied on
long waist circumference. Therefore, the
participants had to control or limit amount of
food in both cases (Stunkard& Messick, 1985;
Lluch et al., 1996). These two domains were
also relevant to the Social Cognitive theory that
explained about relationship among cognition,
emotional process, and behaviors. Eating
behavior was affected by cognitive and
emotional process. Comparing to the Three-
Factor Questionnaire (TFEQ), the new
measuring instrument consisted of the constructs
"Concern of illness and health-related eating
behavior", "Effort to control eating behavior"
and “Cultural eating behavior” which was
similar to Three-Factor Eating Questionnaire
(TFEQ).

Since the instrument of this study was
specifically developed to measure eating
behavior in Thai metabolic syndrome persons,
the domain “Cultural eating behavior” might be
unique when compared to the existing

instruments (Papier et al., 2017; Chupanit et al.,
2019).The initial version of socio-cultural
factor consisted of 6 items, but after EFA
analysis, only 4 items remained. Other two
items were moved to other factors. It should be
noted from the confirmatory factor analysis that
adding up other items in the future should be
well considered because special meal was set up
to reflect the Thai tradition, faith, religion belief,
and social norms (Chupanitet al.,, 2019;
Thaikruea & Thammasarot, 2016). Culturally,
Thai loved to eat special food at full strength
during their wvarious festivals and special
occasions. Eating was the best mean to celebrate
happiness and success in examinations,
graduation, and job promotion. Also, special
meals were inevitable in religious rituals such as
house warming party, ordination ceremony for a
Buddhist monk, or wedding party. Moreover, it
was necessary for Thai people to have special
meals with plenty of foods and drinks for
families and friends in all festive occasions such
as Songkran, Loykratong, New Year, and
Chinese New year. Thai believed that eating
together with family and friends was specially
fun and that encouraged people to eat a large
amount of favorite food during each celebration
(Ariyapruchya et al., 2016; Yeomans &
McCrickerd, 2017; Chupanit et al., 2019).

FUTURE RESEARCH

The developing of a new instrument for
measuring eating behavior of Thai persons with
metabolic syndrome was useful for nursing
research and also beneficial for future research.
It would be useful for Thai people with MetS in
evaluating and monitoring their eating
behaviors. it might become a good tool for
health care providers to reduce burden of health
care system. However, the confirmation of
construct validity by Confirmatory Factors
Analysis and multiple setting implement was
still needed in order to administer this new
instrument.

CONCLUSION

In summary, the new instrument for measuring
eating behavior for Thai MetS was found good
validity and reliability. As a mixed method
design, the item pool was confirmed by EFA.
The EFA reflected main constructs included
cognition, affect, and behavior. Some constructs
also shared elements with other existing
measurements; however, this new instrument
also reflected the integration of Thai culture.
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