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Abstract

Obesity is a global health problem associated with numerous complications. Classification of the

psycho-behavioral phenotype of obesity using the 27-item Six-Factor Questionnaire (6-FQ)
represents a precision-medicine strategy to improve the effectiveness of obesity counseling. The
aim was to conduct a translation and validation study of the Thai version of the 6-FQ, as well as to
perform a psychometric evaluation of the instrument. Comprehensibility and item difficulty were
assessed using the Item Comprehensibility Index (I-Cl) and Item Difficulty Index (I-Dl),
respectively, following ISPOR principles; results were summarized as the Scale Comprehensibility
Index (S-CIl) and Scale Difficulty Index (S-DI) for both individuals with obesity (n = 50) and
healthcare professionals (HCPs; n = 50). Relevance was evaluated by 50 HCPs using the Item
Content Validity Index (I-CVI) and the Scale Content Validity Index (S-CVI). Subsequently, we
validated the Thai 6-FQ by assessing its internal consistency and test-retest reliability in 150
individuals with obesity. Exploratory factor analysis (EFA) was used to assess the questionnaire’s
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construct validity. Six items were modified to enhance cultural relevance. After synthesis and
adaptation, individuals with obesity rated the Thai 6-FQ as having excellent comprehensibility and
ease of completion (S-CI = 0.91; S-DI = 0.91). HCPs regarded comprehensibility and difficulty as
acceptable (S-ClI = 0.84; S-DI = 0.88) and judged relevance acceptable (S-CVI = 0.85). The
instrument demonstrated excellent internal consistency (Cronbach’s alpha = 0.953) and good
test-retest reliability (intraclass correlation coefficient = 0.79). EFA identified five factors that
explained 69.19% of the total variance. The Thai translation and cultural adaptation of the 6-FQ
preserved the instrument’s original meaning and purpose, supporting its use by individuals with
obesity and healthcare professionals in the Thai context. In practice, clinicians can use the score
from questionnaire at each visit to monitor progress, and both clinicians and adults with obesity

can identify remaining barriers that may contribute to unsuccessful weight reduction.
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What was Known
® Prevalence of obesity among Thai individuals is increasing, contributing to a growing
economic burden.
® |ifestyle modification is essential for obesity care, especially when drugs or surgery
are not affordable.

® Few structured Thai questionnaires exist to identify behavioral phenotypes for tailored

obesity counseling.

What's New and Next
® The Thai 6-factor questionnaire is validated and can be used for phenotype-specific
counseling.
® Future studies should develop counseling programs based on the Thai 6-factor

questionnaire for weight control.
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Introduction

Obesity is a major non-communicable disease that poses significant public health
challenges in Thailand and worldwide. The prevalence of obesity (body mass index; BMI = 25
kg/m? among Thai individuals aged = 15 years increased from 42.2% in 2020 to 45.0% in 2024,
and the prevalence among school-aged children has tripled over the past two decades": 2. Obesity
is associated with severe mechanical, metabolic, and mental health consequences, including type
2 diabetes, hypertension, dyslipidemia, cardiovascular disease, obstructive sleep apnea, various
cancers, anxiety, and depression(s). Its economic burden in Thailand is substantial, with estimated
costs ranging from 0.13% of Gross Domestic Product (GDP) in 2014 to as high as 4.9% of GDP in

2060, driven by direct medical costs, premature mortality, and lost productivity®.

The variable response to identical weight-loss interventions and the heterogeneity in
obesity-related complications have prompted the application of precision medicine to optimize
individual treatment. Nonetheless, lifestyle modification remains the foundation of obesity
management, aiming to induce weight loss, maintain weight reduction, and prevent weight
regain®. Current precision-phenotyping classifies patients into behavioral/pathophysiological
phenotypes related to energy balance. Observed distributions include abnormal satiation with
larger meal sizes ("hungry brain") 16%; abnormal postprandial satiety with increased hunger
between meals ("hungry gut") 18%; low energy expenditure ("slow burn") 12%; and emotional
eating driven by hedonic responses 12%; approximately 15% remain unclassified®. Patients
exhibiting two or more phenotypes have higher BMI than those with fewer phenotypes®. A
previous study reported that individuals who reduced caloric intake by 500 kcal/day achieved
nearly fourfold greater weight loss than those who did not, a statistically significant difference®. In
addition, individuals who attained = 5% weight loss during treatment engaged in self-monitoring
more than twice as often as those who did not®. Behavioral modification is particularly important
for patients who cannot access pharmacotherapy or bariatric surgery because of financial
constraints or contraindications. Standard behavioral approaches include motivational
interviewing based on the six stages of the transtheoretical model and cognitive-behavioral
therapy; however, these interventions are time-consuming and may be unavailable in many
outpatient settings”. Moreover, validated Thai-language obesity questionnaires are still lacking in

the general Thai population ©.

The Six-Factor Questionnaire (6-FQ) is based on a psycho-behavioral phenotyping

framework that identifies key drivers of obesity which can be measured and targeted for
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treatment®'9, It assesses unhealthful behaviors, cognitive distortions, and affective lifestyle
patterns associated with weight gain, addressing the limitations of viewing obesity solely as a
calorie-imbalance issue®'?. In 2016, Professor Robert F. Kushner developed the six-factor
questionnaire(?, It accurately scores patients to identify lifestyle pattern factors related to weight
gain, enabling clinicians to provide targeted treatment recommendations. In 2021, further study
examined correlations between the six factor scores and body weight after adjusting for age, sex,
and race/ethnicity®. Results were statistically significant in both unadjusted and adjusted models,
demonstrating a strong positive correlation between factor scores and BMI; for example, a one-
point increase in the average score for the “exercise struggler” factor was associated with a 3.85
kg/m2 increase in BMI®. It is a concise, self-administered instrument that facilitates identification
of behaviorally based goals and classification of patients according to psychological-behavioral
phenotypes, which may aid clinical assessment and personalized treatment planning®'?. In high-
volume hospital settings, the 6-FQ enables patients to self-assess prior to consultation, allowing
clinicians to provide more effective and targeted recommendations. By identifying maladaptive
behaviors that contribute to weight gain, the instrument helps patients recognize problematic
patterns, receive individualized dietary and physical-activity advice, and may reduce physician

consultation time.

To establish a reliable psychological and behavioral instrument for Thai individuals with
obesity, the authors aimed to establish a reliable psychological and behavioral instrument for Thai
patients with obesity by: (1) translating and culturally adapting the 6-FQ through expert review and
evaluation by native speakers, and (2) assessing the psychometric properties of the resulting Thai

version.

Materials and Methods

1. Population Selection and Study design

This study comprised two phases: (1) translation and cross-cultural adaptation, and (2)
assessment of internal consistency and reliability. Phase 1 is translation and cross-cultural
adaptation process. The translation and adaptation followed the ISPOR Good Practice for the
Translation and Cultural Adaptation Process for Patient-Reported Outcomes "' (Figure 1). The step
procedure was as follows. Step 1 is preparation step. Permission for translation and cross-cultural
adaptation of the original English 6-FQ was obtained from the instrument developer, Prof. Robert
F. Kushner. Preliminary work was completed prior to initiating the translation. Step 2 is forward
translation step. Two independent forward translations from English into Thai were performed by
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physicians (C.U. and S.P.), one an internal medicine physician specializing in clinical nutrition and
the other a psychiatrist, representing different professional backgrounds. Step 3 was the
reconciliation step. The forward translations were compared and reconciled into a single Thai
version by consensus among the researchers and the key in-country consultant (Assoc. Prof.
Prapimporn C. Shantavasinkul). The reconciled draft was then reviewed by a panel of nine experts,
three physicians, three nurses, and three dietitians, with expertise in nutrition and experience in
nutrition counseling, academia, and psychosocial aspects. The draft was revised based on the
panel’s feedback, disagreements were resolved through expert consensus, and the first draft of
the Thai 6-FQ was finalized after achieving expert approval. Step 4 is back translation step. The
Thai draft was back-translated into English by independent language services to verify
equivalence. Back translation was performed by the Translation and Interpretation Services Unit,
Chalermprakiet Center for Translation and Interpretation, Faculty of Arts, Chulalongkorn
University, and the Translation and Interpretation Center, Faculty of Liberal Arts, Mahidol
University. Back translators were blinded to the original 6-FQ to minimize bias (Supplementary
S82). Steps 5 and 6 are back translation review and harmonization step. The back-translated
English versions were reviewed to ensure they reflected the same content as the original
instrument. For each item, content validity was evaluated using the Index of ltem-Obijective
Congruence (I0C) on an ordinal scale (+1 = clear agreement, 0 = unclear, -1 = no agreement); an
average I0OC > 0.5 was considered acceptable '2. Experts provided suggestions to improve cultural
relevance and clarity where necessary. The researchers synthesized the findings and submitted

the adapted items to the instrument developer for approval (Supplementary S2).

Step 7 is cognitive debriefing. The revised Thai 6-FQ (version 2) was administered to 50
individuals with obesity to evaluate alternative wording and to assess item comprehensibility and
difficulty. Relevance, comprehensibility, and difficulty were also evaluated by 50 healthcare
professionals (HCPs). Step 8 is review and finalization step. Cognitive debriefing results were
reviewed to reconcile interpretations by patients and HCPs with the original instrument and to
resolve discrepancies. The process concluded with proofreading and preparation of the final

report in steps 9 and 10.
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Phase 1 Step 1: Preparation

\

v

Step 2: Forward translation by nutrition

Step 2: Forward translation by psychiatrist

v

v

of the Thai 6-FQ.

Step 3: Reconciliation, including merging by researchers under the supervision of the key in-

consultant, and finalization through consensus among nine experts, resulting in the first draft

v

v

Step 4: Back translation to English language

by independent language institute

Step 4: Back translation to English language

by independent language institute

v

v

Step 5, 6: Back-translation review and harmonization were conducted by groups of
researchers, and the adapted items were sent to the author of the original version for

approval, resulting in the Thai 6-FQ version 2.

v

v

Step 7: Cognitive debriefing by testing the Thai

6-FQ version 2 on 50 obese patients.

Step 7: Cognitive debriefing by testing 2" Thai

version of 6-FQ 2 on 50 healthcare professionals.

v

\

Step 8: Review of cognitive debriefing results and finalization

v

Step 9,10: Proofreading and final report

Phase 2 Internal consistency and test-retest reliability

Figure 1 Phase 1 — Translation and cross-cultural adaptation process, and Phase 2 -

Consistency and reliability process
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Phase 2 is consistency and reliability assessment. Translation validity and reliability testing
were conducted from March 2024 to November 2024. The study employed a cross-sectional
design. Using a recommended respondent-to-item ratio of 5:11® for the 27-item questionnaire, a
minimum sample size of 135 participants was required; allowing for a 10% attrition rate, the target
sample was set at 150. A total of 150 adults with obesity, defined according to the WHO criteria
for Asian populations (BMI = 25 kg/m?, were consecutively recruited from three Thai regions
(Northeast, Central, and South) to accommodate potential regional language variation: Songkhla
Province and Bangkok in community settings, and Khon Kaen at the obesity clinic of Khon Kaen
Hospital. At the community sites, potentially eligible individuals were identified by the research
team using non-probability screening of adults who appeared to have overweight or obesity, then
screened for BMI = 25 kg/m? and invited to participate if they met the eligibility criteria and
provided informed consent. In Khon Kaen, participants were recruited from the obesity clinic. Each
site contributed 50 ambulatory, free-living participants with obesity. Inclusion criteria were age =
18 years, BMI = 25 kg/m?, ability to understand and complete the questionnaires, and provision
of informed consent. Exclusion criteria included secondary causes of obesity, active malignancy,
and pregnancy. The study protocol was approved by the Khon Kaen Hospital Institute Review
Board in Human Research, Thailand (approval code KEXP67008), and conducted in accordance

with the Declaration of Helsinki. All participants provided written informed consent.

2. Outcome assessment

Body weight was measured using digital weighing scales and height was measured with a
non-stretchable stadiometer. BMI was calculated.

The 6-FQ comprises 27 items across six factors: Convenient Diner, Fast Pacer, Easily
Enticed Eater, Exercise Struggler, Self-Critic, and All-or-Nothing Doer. The item distribution is as
follows: Fast Pacer, Exercise Struggler, Self-Critic, and All-or-Nothing Doer each includes four
items; Convenient Diner includes five items; and Easily Enticed Eater includes six items.
Responses were recorded on a four-point Likert scale (0 = not at all, 1 = somewhat, 2 = agree, 3 =
strongly agree). For scoring, the total score for each factor was divided by the number of items in
that factor to produce an average factor score °. Factor scores were obtained twice for each
ambulatory participant to assess test-retest reliability. The questionnaire was self-administered
and completed in the clinic at the Khon Kaen site and in the community at the Songkhla and

Bangkok sites.
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For evaluation of comprehensibility, difficulty, and content validity during cognitive
debriefing, responses were dichotomized: scores of 0—1 were considered “not present” and
scores of 2-3 were considered “present.” ltem Comprehensibility Index (I-Cl) and ltem Difficulty
Index (I-DIl) were calculated as the proportion of participants indicating “present” for the respective
item. [-Cl and I-DI > 0.78 were considered excellent; items with 1-Cl or I-DI < 0.78 were flagged
for further review. Scale Comprehensibility Index (S-CIl) and Scale Difficulty Index (S-DI) were
computed as the average of item indices; S-Cl and S-DI = 0.90 were considered excellent and =
0.80 acceptable!'*9).

HCPs rated item relevance on a four-point scale for calculation of the ltem Content Validity
Index (I-CVI) and Scale Content Validity Index (S-CVI). I-CVI > 0.78 was considered excellent and
items with I-CVI < 0.78 were reviewed further. S-CVI = 0.90 was considered excellent and = 0.80

acceptable'*19,

3. Statistical analysis

All analyses were performed using IBM SPSS Statistics for Windows, version 29 (IBM
Corp., Armonk, NY, USA)""®. Categorical variables are presented as counts and percentages and
were compared using the chi-square test, Fisher’s exact test, or the McNemar test as appropriate.
Continuous variables are reported as means + standard deviations (SD) or medians with

interquartile ranges (IQR), depending on data distribution assessed by the Shapiro-Wilk test.

Internal consistency was assessed using Cronbach’s alpha, with values > 0.70 indicating
acceptable reliability'”). Test-retest reliability was evaluated using the intraclass correlation
coefficient (ICC), interpreted as poor (< 0.50), moderate (0.50-0.75), good (0.75-0.90), and

excellent (> 0.90)1819,

Exploratory factor analysis (EFA) was conducted to evaluate the questionnaire’s construct
validity. Principal component analysis (PCA) with Oblimin rotation was used. Kaiser-Meyer-Olkin
(KMO) and Bartlett’s tests assessed sample adequacy and data suitability for factor analysis, with
KMO values of = 0.6 considered acceptable. Factors with eigenvalues > 1 were retained, and
items with factor loadings > 0.40 were regarded as important for factor interpretation®, Statistical

significance was defined as a two-sided P-value < 0.05.

Results

1. Translation, cross-cultural adaptation process, and content validity
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After obtaining expert approval of the initial Thai draft of the 6-FQ, six items were modified
to enhance cultural relevance (Table 1). Specific revisions included: item 5 — addition of the phrase
“| eat however | want to” to capture maladaptive eating behavior; item 13 — insertion of “might eat
it all” to clarify the intended meaning; item 15 — rephrasing as “I will eat until | am stuffed and can
continue eating even after I’'m full” for greater clarity; item 21 — revision to “lI am obsessed with
the parts of my body that | don’t like” to better reflect preoccupation with perceived bodily
imperfections; and item 24 — addition of “I just get it done and over with” to convey an all-or-
nothing approach inconsistent with sustained weight-management efforts. ltem 25, which showed
lower indices on initial testing, was amended by adding “I tend to go to extremes” to better reflect
the All-or-Nothing Doer construct. All adapted items were finalized to align with Thai cultural and

linguistic norms (Table 1).

Table 1 The original items compared with cultural adapted items in the cross-cultural adaptation
of the Thai version of the 6-FQ for Obesity .

ltem Original items Cross-cultural adapted items

5 | do not have consistent meal | don’t have a clear eating plan or diet regimen for each day.
patterns from one day to the next. | eat whatever | want to.

13 If there is food around me, I'll If there is food around me, | might eat it all.

probably eat it.

15 I will eat until ’'m too full - and may I will eat until | am stuffed and can continue eating even
even eat more. after I’'m full.

21 | focus on the things | don’t like about | am obsessed with the parts of my body that | don’t like.
my body.

24 | approach my weight loss like it’s just | see my weight loss journey as another project with clear

another project with a clear beginning beginning and end, and | just need to get it done.

and end.

25 I’'m either on or off my diet — there’s | either follow a strict diet or no diet at all. | tend to go to

no middle ground with me. extremes and there is no middle ground for me.

All 50 participants with obesity completed the final Thai version of the 6-FQ (Table 2). After
synthesis and adaptation, participants rated the instrument as having excellent comprehensibility

and ease of completion (S-CI = 0.91; S-DI = 0.91). HCPs rated comprehensibility and difficulty as
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acceptable (S-Cl = 0.84; S-DI = 0.88) (Table 2). The overall content validity as assessed by HCPs
was acceptable (S-CVI = 0.85), with item-level |-CVI scores ranging from 0.76 to 0.94. ltem 25

demonstrated an I-DI of 0.74 among participants and an I-CVI of 0.76, indicating the need for

further refinement; the aforementioned modification was applied to address this issue.

Table 2 Comprehensibility, difficulty, and content validity of the Thai version of Six-factor

questionnaire as reported by participants living with obesity (n=50) and healthcare professionals

(n=50)
Participants Healthcare
living with professionals
obesity
Six-factor questionnaire: 6-FQ I-Cl I-DI I-Cl I-DI I-CVI
Convenient Diner
1 | rarely take the time to plan my meals 092 088 08 088 0.9
2 A lot of my meals are eaten in restaurants or taken out 092 094 08 09 0.88
3 Most foods | eat are convenient, ready-made, packaged, 0.94 0.96 0.86 0.9 0.9
frozen, or microwavable
4 | eat a fast-food meal on most days of the week 0.88 094 038 0.88 0.84
5 I do not have consistent meal patterns from one day tothenext 092 094 086 0.88 0.88
Fast Pacer
6. My fast-paced life leaves me feeling drained and scattered 096 0.9 0.86 0.9 0.92
7. | feel like I'm juggling too many things at once 0.88 0.8 0.86 0.86 0.88
8. l usually take care of everyone else and put myself at the 092 092 086 0.9 0.88
bottom of my to-do list
9. My hectic schedule makes it hard for me to focus on my health 094 096 086 0.9 0.88
Easily Enticed Eater
10. | have difficulty controlling my portion sizes 094 094 08 0.9 0.94
11. | often eat out of habit, not because | am hungry 092 088 08 09 0.9
12. When I’'m stressed, lonely, anxious or depressed, | turn to 092 094 086 088 0.82
food for comfort
13. If there is food around me, I'll probably eat it 090 096 082 0.9 0.86
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Table 2 Comprehensibility, difficulty, and content validity of the Thai version of Six-factor
questionnaire as reported by participants living with obesity (n=50) and healthcare professionals
(n=50) (Cont.)

Participants Healthcare
living with )
professionals
obesity
Six-factor questionnaire: 6-FQ I-Cl I-DI I-Cl I-DI I-CVI
14. | snack throughout the day, hungry or not 094 094 086 0.9 0.84
15. | will eat until I’'m too full and may even eat more 092 096 086 0.9 0.84

Exercise Struggler

16. Of all things, being physically active has never beenone of my 0.94 0.9 0.84 0.88 0.86

priorities

17. 1 don’t exercise because frankly | don’t like it 092 098 082 088 0.86
18. I never got “into” exercising, because | am not sure where to 0.88 092 0.8 0.84 0.88
start

19. | have difficulty exercising 094 096 084 086 0.8
Self-Critic

20. | measure my self-worth by the numbers on the bathroom 086 092 084 086 0.88
scale

21. | focus on the things | don’t like about my body 086 0.88 084 094 0.84
22. 1 make a habit of saying bad things about myself 090 088 084 092 0.8
23. | avoid social situations because of my weight 092 0.9 0.84 094 0.82

All-or-Nothing Doer

24. | approach my weight loss like it’s just another project with a 0.84 0.84 0.84 0.72 0.78

clear beginning and end.

25. I'm either on or off my diet there’s no middle ground with me 0.8 074 082 082 0.76

26. When I’'m trying to lose weight, | give 100% of my effort but 094 0.9 084 094 0.88

this is hard to sustain

27. 1 am all or nothing when it comes to dieting or exercising to 082 084 038 0.8 0.82

lose weight

Summary S-CI S-DI S-CI  S-DI  S-CVi
0.91 091 084 088 0.85

I-ClI: ltem Comprehensibility Index; 1-DI: ltem Difficulty Index; S-CI: Scale Comprehensibility Index; S-DI:
Scale Difficulty Index; I-CVI: Item Content Validity Index; S-CVI: Scale Content Validity Index
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2. Internal consistency and test-retest reliability
A total of 150 participants met inclusion criteria and were included in the analysis. Median
age was 35 years (IQR 28-43), and 76.7% of participants were female. Median body weight was
80.0 kg (IQR 70.0-95.0) and median BMI was 29.97 kg/m? (IQR 27.06-34.93). Baseline
demographic and clinical characteristics are summarized in Table 3.

Table 3 Demographics and baseline characteristics of the participants living with obesity

Variables n=150
Age (year) 35 [28-43]
Female (%) 115 (76.7%)
Body mass index (kg/m?) 29.97 [27.06-34.93]
Body weight (kg) 80.00 [70.00-95.00]
Comorbidities (%)

Diabetes mellitus type Il 20(13.3%)

Hypertension 13 (8.7%)
Social history (%)

Alcoholic drinking 13 (8.7%)

Current smoking 4(2.7%)
Marital status (%)

Single 76 (51.4%)

Married 57 (38.5%)

Divorced 15 (10.1%)
Education (%)

Elementary school 6 (4%)

Secondary school 58 (38.7%)

Bachelor’s degree 80 (53.3%)

Higher than bachelor’s degree 6 (4.0%)
Household income (%)

< 10,000 baht 33 (22%)

10,000 - 20,000 baht 69 (46.0%)

>20,000 baht 48 (32.0%)

All data were reported with Median [IQR] and n (%)

The Thai 6-FQ demonstrated excellent internal consistency, with a Cronbach’s alpha of
0.953 (Table 4). Test-retest reliability was good, with an ICC of 0.79 (95%CI 0.75, 0.84). The

interval between the first and second administrations was within 24 hours. The questionnaire had
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a KMO value of 0.923, and Bartlett’s test showed a Chi-square of 2905.56 (p < 0.001). EFA was
then performed, identifying five factors that explained 69.19% of the total variance.

Table 4 Mean scores in each item in the Thai version of the 6-FQ for Obesity (n = 150)

1% time Score 2" time Score
Icc?
Items in Six-factor questionnaire Mean SD Mean SD
Convenient Diner
Item 1 2.52 0.94 2.51 0.96 0.75 (0.67,0.81)
Item 2 2.29 1.11 2.24 1.12 0.84 (0.78,0.88)
Item 3 2.09 1.06 2.01 1.04 0.84 (0.79,0.88)
Item 4 1.76 1.03 1.71 1.03 0.81 (0.74,0.86)
ltem 5 2.62 0.97 2.55 0.89 0.56 (0.44,0.66)
Fast Pacer
Item 6 2.43 1.06 2.47 1.05 0.82 (0.76,0.86)
Item 7 2.35 0.99 2.43 1.04 0.78 (0.71,0.83)
ltem 8 2.39 1.06 2.34 1.04 0.86 (0.81,0.89)
Item 9 2.56 1.06 2.45 1.01 0.77 (0.7,0.83)
Easily Enticed Eater
Iltem 10 2.70 0.96 2.48 0.95 0.66 (0.56,0.75)
Item 11 2.36 1.01 2.25 1.00 0.68 (0.59,0.76)
Item 12 2.33 1.22 2.23 1.19 0.86 (0.82,0.9)
Item 13 2.09 1.12 2.01 1.04 0.79 (0.72,0.84)
Item 14 2.01 1.09 1.94 1.09 0.81 (0.75,0.86)
ltem 15 1.92 1.05 1.85 1.11 0.78 (0.71,0.84)
Exercise Struggler
Item 16 2.07 1.03 1.99 1.05 0.73 (0.65,0.8)
ltem 17 2.00 1.10 1.94 1.11 0.82 (0.76,0.87)
Item 18 1.95 1.18 1.96 1.15 0.82 (0.77,0.87)
Item 19 2.19 1.08 2.23 1.07 0.84 (0.79,0.88)
Self-Critic
Item 20 2.17 1.06 2.13 1.07 0.76 (0.69,0.82)
Item 21 1.91 1.15 1.91 1.15 0.84 (0.78,0.88)
Item 22 1.68 1.14 1.74 1.16 0.78 (0.71,0.84)
Item 23 1.81 1.17 1.85 1.17 0.84 (0.78,0.88)
All-or-Nothing Doer
Iltem 24 1.95 1.08 1.44 1.07 0.75 (0.68,0.82)
Iltem 25 2.11 1.04 1.5 1.07 0.83 (0.77,0.87)
Iltem 26 2.55 0.97 2.08 0.92 0.71 (0.62,0.78)
Iltem 27 2.28 1.01 1.8 1.01 0.77 (0.7,0.83)

@Intraclass correlation coefficient (ICC3,1) presented with 95%ClI
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Discussion

In this study, we conducted a translation and cross-cultural adaptation of the original 6-
FQ, with harmonization by subject-matter experts and in-country stakeholder. Six items were
modified to clarify meaning and better reflect the instrument’s original intent within the Thai cultural
and linguistic context. Cognitive debriefing with 50 participants and evaluation by HCPs
demonstrated excellent comprehensibility and ease of completion from the participants’
perspective and acceptable comprehensibility and difficulty from the HCP perspective. The overall
content validity as assessed by HCPs was acceptable. Moreover, the Thai 6-FQ showed excellent
internal consistency and good test-retest reliability, supporting its psychometric robustness in a

Thai outpatient population.

In this study, reliability was examined at item levels, and the results support the internal
consistency of the 27 items. Notably, although overall internal consistency was excellent, the high
alpha may reflect overlap among some items rather than only strong homogeneity, so the results
should be interpreted with caution. Moreover, the 24-hour interval was chosen to minimize real
behavioral change, but recall bias may have influenced the ICC results and artificially inflated
reliability estimates. In the reliability test, most participants were middle-aged, female, and had a
household income of 10,000-20,000 baht, which may have influenced their perceptions of obesity,
occupational responsibilities, fast-paced lifestyles, self-criticism, and weight-related behaviors.
The Thai 6-FQ showed good suitability for factor analysis, as indicated by a high KMO value and
significant Bartlett’s test. EFA identified a five-factor structure, providing evidence of construct
validity in this sample. The difference from the original six-factor model may reflect overlap among
related domains and the influence of cultural, linguistic, and sample-related factors. Although the
structure differed from the original version, the factor solution explained substantial variance and
supports the scale’s construct validity. Future studies should use confirmatory factor analysis to

further evaluate construct validity and verify the factor structure.

The pathophysiology of obesity principally reflects an imbalance between caloric intake
and energy expenditure®". The 6-FQ assesses multidimensional lifestyle patterns associated with
BMI across six domains and can inform phenotype-driven counseling. Moreover, the
questionnaire is a quick, self-administered tool for individuals to identify their specific behavioral,
cognitive, and effective lifestyle patterns that impact weight?. Prior research has demonstrated
statistically significant associations between average factor scores and BMI after adjustment for
age, sex, and race/ethnicity®, supporting the clinical relevance of these behavioral constructs.
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According to the National Health Service, various eating patterns associated with obesity
correspond to the factors assessed by the questionnaire and represent recognized contributors
to excess weight @2, For example, frequent consumption of processed or fast foods and frequent
eating out (items 1-4) correspond to high dietary fat and sugar intake; larger portion sizes (items
10-15) reflect impaired satiation; emotional or comfort eating (items 12, 20-23) aligns with the
emotional-eating phenotype; low physical activity (items 16-19) corresponds to the low energy-
expenditure or “slow burn” phenotype; and items 24-27 address maintenance behaviors and the
prevention of weight regain. Grouping behavioral phenotypes in this manner can help tailor

interventions to the underlying drivers of weight gain.

Behavioral modification remains the foundation of obesity management and is appropriate
for all BMI categories. Clinicians identify behavioral barriers and target interventions such as
dietary modification (caloric deficit, macronutrient adjustments), increased physical activity, and
behavioral strategies (e.g., self-monitoring, motivational interviewing)®*2429, Currently, targeted

lifestyle therapies have been proposed according to obesity phenotype: patients with the "hungry
brain" phenotype may benefit from time-restricted eating; those with the "hungry gut" phenotype
from a low-calorie diet with premeal protein supplementation; individuals with the "slow burn"

phenotype from dietary restriction combined with high-intensity interval training; and those with

emotional hunger from intensive behavioral therapy®®. Some patients require pharmacotherapy

or surgery. Anti-obesity medications, chosen by phenotype, have varied mechanisms but can
cause adverse effects (notably gastrointestinal) and may be unaffordable®. Bariatric surgery
provides the most durable weight loss for severe obesity and requires multidisciplinary
management; however, it entails procedural risks and, without strict adherence to lifestyle
changes, weight regain occurs in up to 49% of patients®”. Phenotype-guided approaches that
combine behavioral strategies with pharmacotherapy or procedural interventions, when indicated,
have demonstrated superior outcomes: a pragmatic study reported substantially greater weight
loss in phenotype-guided patients treated with anti-obesity medications versus standard care at

12 months®®,

Few studies have focused on developing obesity questionnaires. In 2019, a 42-item
knowledge, attitude, and practice (KAP) questionnaire addressing obesity among individuals with
obesity was developed and validated; the items were organized into three domains: knowledge,
attitude, and practices® 3. Such questionnaires typically assess understanding of what obesity

is, its associated health complications, and key components of a healthy lifestyle. They are
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commonly used to gauge public awareness and to inform the development of health interventions.
Typical items address concepts such as BMI, obesity-related risks, nutrition, and physical activity.
A key strength of this instrument is that it covers multiple domains influencing obesity, including
dietary habits (e.g., consumption of sweets, refined carbohydrates, and fried foods), eating
behaviors (e.g., meal frequency and meal skipping), physical activity (duration and frequency),
general lifestyle practices, and motivation for weight loss®®. However, it lacks generalizability
across different lifestyles, and some items remain oversimplified. Moreover, the Three-Factor
Eating Questionnaire (Revised) 18-item (TFEQ-R18), a shortened form of the original 51-item
TFEQ, is a widely used psychometric instrument that assesses three dimensions of eating
behavior, eating with emotion, cognitive restraint, and compulsive overeating, relevant to eating
disorders and obesity. Although the TFEQ-R18 has been translated into multiple languages and is
employed in both research and clinical settings, it does not capture the “slow-burn” obesity

phenotype, which can contribute to weight regain®': 32,

The Obesity Medicine Association Clinical Practice Statement (2022) recommended
motivational interviewing techniques alongside obesity management technologies to support
physicians in treating obesity and improving metabolic outcomes. The statement also emphasizes
behavioral components, particularly allocating time despite time constraints, self-cognition, and
self-monitoring, which are also essential components of the 6-FQ®®. Although motivational
interviewing, including the "Ask, Assess, Advise, Agree, and Arrange/Assist" framework, is

effective in obesity management, it requires clinician skill and is time-consuming ©4.

In the Thai context, the Health Literacy Development Program (3E.2S: Eating, Exercise,
Emotion; Stop smoking; Stop drinking) addresses unhealthy behaviors such as excessive
consumption of sweet/salty/fatty foods, physical inactivity, stress, smoking, and alcohol use, and
has been shown to improve obesity-prevention behavior scores among late-working adults
compared with a control group ©®. However, the program is lengthy, has limited psychometric
evidence in adults with obesity, and may not distinguish between individuals with similar BMI but

different behavioral drivers.

Therefore, in this study we developed a Thai-language translation and adaptation of the
original 6-FQ for Thai participants living with obesity and validated it by assessing internal
consistency. The Thai 6-FQ requires less time for clinicians to administer, allows participants living
with obesity to complete the questionnaire privately and comfortably, and promotes self-

awareness. It may also enable clinicians to provide phenotype-specific counseling to motivate
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patients to lose weight, potentially increasing patients’ intention and motivation to reduce weight.
Data were collected from three regions in Thailand, enhancing representativeness across different

Thai language backgrounds.

We acknowledge several limitations. First, linguistic and idiomatic differences made direct
translation of some phrases impossible. To address this, we consulted with experts and the
developers of the original questionnaire and selected the simplest appropriate phrasing. Second,
data collection at three hospitals in different regions introduced minor language variations, which
may have affected item difficulty; we mitigated this by adding clarifying sentences to better reflect
the original meaning. Future psychometric validation studies of the Thai version 6-FQ including
confirmatory factor analysis should verify whether the translated instrument reproduces the
original factor structure. Increasing the sample size would improve the precision and statistical

power of the findings.

Conclusion

The translation and cultural adaptation of the 6-FQ into Thai preserved its original meaning
and purpose, enabling both participants living with obesity and HCPs to use the instrument to
assess and engage individuals with obesity in the Thai context. For future research, we
recommend examining correlations between the Thai 6-FQ and baseline characteristics, BMI, and
obesity phenotypes, with particular attention to causal relationships between questionnaire scores
and BMI. Future work could also develop structured, questionnaire-driven counseling

interventions for weight reduction in Thailand.
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Original questionnaire

Translation and Interpretation Center,
Faculty of Liberal, Arts, Mahidol

University

Translation and Interpretation
Services Unit Chalermprakiet Center
of Translation and Interpretation
Faculty of arts, Chulalongkorn

University

Convenient Diner

Individuals who eat with convenience

in mind

People who prioritize convenience

in their eating

| rarely take the time to plan my

| don’t have much time to plan my

| don’t usually spend time planning

meals. meals. my meals.

2 A lot of my meals are eaten in For most of my meals, | either eat at a Most of my meals are eaten in
restaurants or taken out. restaurant or buy takeaway. restaurants or takeouts.

3 Most foods | eat are convenient, | mostly choose foods that are Mostly | eat food that is convenient:
ready-made, packaged, frozen, or convenient, ready to eat, frozen or ready-to-eat food, instant food,
microwavable. microwavable. frozen food, or ready-to-eat food

that can be warmed in a microwave.

4 | eat a fast-food meal on most days | have fast food almost every day. | eat fast food almost every day.
of the week.

5 | do not have consistent meal | don’t have a clear eating plan or diet Each day, | don’t have a clear eating
patterns from one day to the next. regimen for each day. | eat however | pattern. | choose to eat what | want.

want to.
Fast Pacer Individuals with a rushed lifestyle People who live a fast-paced life

6 My fast-paced life leaves me feeling My hurried life makes me feel My fast-paced life makes me tired
drained and scattered. exhausted and unorganized. and unorganized.

7 | feel like I'm juggling too many | feel like | am dealing with too many | feel | am handling too many things
things at once. things at once. at the same time.

8 | usually take care of everyone else | usually take care of others first and | usually take care of others first and
and put myself at the bottom of my put myself last. myself last.
to-do list.

9 My hectic schedule makes it hard for | | don’t have time to take care of myself | My hectic schedule leaves me no
me to focus on my health. due to my chaotic schedule. time to take care of my health.
Easily Enticed Eater Individuals who are easily persuaded to | People who are easily influenced

eat about eating

10 I have difficulty controlling my | have difficulty controlling the amount I have difficulty controlling the
portion sizes. of food | eat. amount of food that | eat.

11 | often eat out of habit, not because | | | like eating so much that | eat more out | | like eating food out of habit, not
am hungry. of habit than out of hunger. just out of hunger.

12 When I’'m stressed, lonely, anxious | eat to console myself when | feel | will eat food as a consolation when
or depressed, | turn to food for stressed, lonely, worried, or sad. I’'m stressed, lonely, anxious, or sad.
comfort.

13 If there is food around me, I’ll If ’'m around any food, I’ll probably eat If there is food around me, | might
probably eat it. all of it. eatit all.

14 I snack throughout the day, hungry | constantly snack all day long whether | | snack all day whether I’'m hungry or

or not.

I’m hungry or not.

not.
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dieting or exercising to lose weight.

in controlling what they eat or
exercising to lose weight or don’t lift a

finger to lose weight.

15 | will eat until ’'m too full —and may | eat until | feel very full and can | will eat until | am stuffed and can

even eat more. continue eating despite being satiated. | continue eating even after I’'m full.
Exercise Struggler Individuals who have difficulty People who have difficulty
exercising exercising

16 Of all things, being physically active Out of all the various activities, physical | Out of all activities, being active is
has never been one of my priorities. movement has never been importantto | something | never placed

me. importance on.

17 | don’t exercise because frankly | | don’t exercise because | don’t like to. | don’t exercise because | don’t like
don’t like it. it.

18 I never got “into” exercising, I’ve never been “interested” in I’ve never been “interested in”
because | am not sure where to start. | exercising because | don’t know how exercising because I’'m not sure

to get started. where to start.

19 I have difficulty exercising. | find it difficult to exercise. I have difficulty exercising.
Self-Critic Individuals who are prone to self People who like to self-criticize

criticism

20 | measure my self-worth by the | base my self worth on the number | | evaluate my worth with the number
numbers on the bathroom scale. see when | weigh myself on a scale. on the weighing scale.

21 | focus on the things | don’t like I’'m obsessed with the parts of my body | | am obsessed with the parts of my
about my body. that | don’t like. body that | don’t like.

22 | make a habit of saying bad things | have a habit of critiquing myself. | make a habit of saying negative
about myself. things about myself.

23 | avoid social situations because of | avoid social interaction because of my | | avoid socializing because of my
my weight. weight. weight.

All-or-Nothing Doer Individuals who give it their all or do People who do their best or nothing
nothing at all at all

24 | approach my weight loss like it's | consider my weight loss as another | see my weight loss journey as
just another project with a clear project with a clear start and end that | another project with clear beginning
beginning and end. just get done and over with. and end, and | just need to get it

done.

25 I’m either on or off my diet — there’s | strictly control my diet or do not | either follow a strict diet or no diet
no middle ground with me. control it at all. There’s no balance for at all. There is no middle ground for

me. me.

26 When I’'m trying to lose weight, | give | Whenever | try to lose weight, | try When | try to lose weight, | give it
100% of my effort but this is hard to 100% though it is hard to be 100%, but it’s hard to maintain
sustain. consistent. consistent efforts.

27 I am all or nothing when it comes to I’m one of those people who go all out I’m one of those people who either

intensely control my diet or exercise

for weight loss, or | don’t do

anything at all to lose weight.
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