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Poramat Kul-eung : Cross-cultural adaptation, reliability, and validity study of the Thai
version of the Manchester-Oxford Foot Questionnaire in individuals with chronic foot pain.

Advisor: Assoc. Prof. PRANEET PENSRI, Ph.D.

There are 10-24% of the population who experience chronic foot pain. Patient-reported
outcome measurement (PROM) is a standardized tool that is useful in measuring the outcomes of
treatment. The Manchester-Oxford Foot Questionnaire (MOXFQ) is a foot-specific questionnaire that
was developed for surgical outcomes and foot conditions assessment. There are 3 subscales of
MOXFQ including walking/standing, pain, and social interaction. MOXFQ has been translated into
several languages but there is no previous Thai version. This study aimed to cross-culturally adapt and
test for reliability and validity of the Thai version of MOXFQ (Thai-MOXFQ) in participants with chronic
foot problems. The original version of MOXFQ was translated into the Thai language by cross-cultural
adaptation. The Thai-MOXFQ had been investigated in 100 participants with chronic foot pain for
reliability and construct validity. Test-retest reliability was evaluated via intraclass correlation
coefficients (ICC 3,1). Construct validity was analyzed by Spearman’s rank correlation between Thai-
MOXFQ, Foot and Ankle Ability Measure (FAAM), SF-36, and Visual Analogue Scale (VAS). Thai-MOXFQ
was successfully adapted from the original version with minor changes. The Thai-MOXFQ
demonstrated good level of test-retest reliability (Intra-class correlation coefficient of 0.763 to 0.833)
and intermal consistency (Cronbach alpha of 0.738 to 0.871). Construct validity was supported via
moderate relationship with FAAM, SF-36, and VAS (p < 0.05, Spearman rank correlation > 0.5). The
study showed that MOXFQ-walking/standing was related to the physical domain of SF-36 and FAAM.
While MOXFQ-pain was related to VAS and bodily pain of SF-36. Moreover, MOXFQ-social interaction
showed moderate relationship with bodily pain, social functioning of SF-36 and FAAM. The Thai-
MOXFQ was developed and demonstrated good reliability and internal consistency The Thai-MOXFQ
showed acceptable level of construct validity with SF-36, FAAM, and VAS. Therefore, the Thai-MOXFQ
is a reliable and valid foot-specific PROM for assessing outcome measurement in patients with chronic
foot pain.
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Chapter 1

Introduction

1.1 Background and rationale

Foot pain is an uncomfortable feeling that is related to tissue damages
located below the tibia and fibula. Foot pain is generally found in the hospital and
clinical setting. The previous studies stated that 10-24% of the population
experienced foot problems at least one time (1, 3). The prevalence of foot problems
increased in obese, females (4), and those aged over 45 years (5). People with foot
problems were associated with ankle joint limitation, loss of balance (6), risk of
falling, and decreased health-related quality of life (7). According to two studies
involving Thai populations, they found 9% and 13.4% of population had foot

problems (8, 9).

Health-related questionnaire is a subjective measurement that provides
standardised measure for evaluating treatment outcomes from the respondent’s
perspective (10). The biopsychosocial model is a multifactorial approach that should
be evaluated in a person affected by musculoskeletal problems (11). In Thailand,
three foot-specific questionnaires were translated into Thai versions including the
Foot and Ankle Outcome Scale (FAOS) (12), the FAAM (13), and the Foot Function

Index (FFI) (14).



The MOXFQ is a foot-specific PROM for hallux valgus surgery in the initial
phase (15). Later, the MOXFQ has been validated in musculoskeletal foot conditions
(16, 17). In systematic reviews, the MOXFQ was reported to demonstrate overall
psychometric properties at an acceptable level and recommended for use in
participants with foot and ankle conditions (18). The original version of MOXFQ was
translated into 10 languages including Italian (19), Persian (20), Spanish (21),
Turkish (22), Dutch (23), German (24), Korean (25), French (26), Finnish (27),
and Chinese versions (28). Each translation process was performed by using cross-

cultural adaptation to minimize errors from cultural difference (29).

A previous systematic review of measurement properties of PROMs reported
that the FAAM had positive evidence on four properties including reliability,
measurement error, structural validity, and discriminant validity (18). There was
negative evidence of internal consistency and convergent validity. Regarding the
FAQS, there was positive evidence on three properties that consisted of structural
validity, convergent validity, and discriminant validity, while there was negative
evidence on internal consistency and conflicting evidence was reported on reliability.
This review also indicated that the MOXFQ had the best positive evidence for overall
psychometric properties including internal consistency, reliability, measurement error,

structural validity, convergent validity, discriminant validity, discriminative validity,



and responsiveness. It is thus assumed that the MOXFQ is an appropriate tool with

high-quality evidence to evaluate patients with foot and ankle diseases (18).

The existing Thai versions of three foot-specific questionnaires evaluate pain,
symptoms, disability, and quality of life of individuals with foot problems (12, 13).
These questionnaires have no items relating to social domain. While the original
MOXFQ contained 16 items asking for an individual's pain, walking/standing,
and social interaction domains. However, a Thai version of MOXFQ is unavailable to
Thai peoples. Therefore, this study was to cross-culturally adapt the MOXFQ from
the original version into the Thai version and determine the test-retest reliability and
construct validity of the Thai-MOXFQ in participants with chronic foot problems.
This study also determined floor and ceiling effects to demonstrate lower and upper

limits of the Thai-MOXFQ.

1.2 Research questions

1.2.1 Can the MOXFQ be culturally adapted into Thai version?

1.2.2 Does the Thai-MOXFQ have an acceptable level of reliability for

measuring foot disability of individuals with chronic foot pain?

1.2.3 Does the Thai-MOXFQ have an acceptable level of construct validity for

measuring foot disability of individuals with chronic foot pain?



1.3 Objectives of research

1.3.1 To cross-culturally adapt the original version of the MOXFQ into Thai

version

1.3.2 To examine the reliability of the Thai-MOXFQ for use in individuals with
chronic foot pain in Thailand. Reliability study included test-retest reliability and

internal consistency

1.3.3 To examine the construct validity of the Thai-MOXFQ for use in
individuals with chronic foot pain in Thailand. Validity study included construct

validity when compared the Thai-MOXFQ with the Thai-FAAM, Thai SF-36, and VAS.

1.4 Hypothesis of research
1.4.1 The Thai-MOXFQ will demonstrate an excellent level of test-retest

reliability (Intraclass correlation coefficient above 0.7) (30).

1.4.2 The Thai-MOXFQ will demonstrate a high level of internal consistency

coefficient. (Cronbach’s alpha coefficient above 0.7) (31).

1.4.3 The Thai-MOXFQ walking/standing subscale will demonstrate a good
level of negative relationship with the activities of daily living subscale of the
Thai-FAAM, physical functioning and role physical subscale of the Thai SF-36.
The Thai-MOXFQ pain subscale will be expected to demonstrate good level of

positive relationship with the VAS and a good level of negative relationship with



bodily pain of the SF-36. (Spearman's rank correlation coefficients will reach 0.5) (32).
The social interaction subscale of the Thai-MOXFQ will be expected to demonstrate
fair to poor level of negative relationship with all subscales of the SF-36 and

Thai-FAAM (Spearman's rank correlation coefficients will under 0.5) (32).

1.5 Scope of research

This research included three studies. The first study cross-culturally adapted
the original version of the Thai-MOXFQ. The second study examined the reliability
(Internal consistency and test-retest reliability) of the Thai-MOXFQ. The third study
examined the validity of the Thai-MOXFQ when compared with the Thai-FAAM,
the Thai SF-36, and VAS. The participants in the second and third studies were 100

participants with chronic foot pain.

1.6 Expected benefits and application
This study produced the Thai-MOXFQ which is reliable and validated for use
in patients with chronic foot pain. This questionnaire may help a health care provider

in outcome approach for individuals with chronic foot pain.



Chapter 2

Literature review

2.1 Definition and prevalence of foot pain

2.1.1 Definition of foot pain

In 1979, the International Association for the Study of Pain (IASP) described
the definition of pain as an unpleasant sensory and emotional experience associated
with actual or potential tissue damage or described in terms of such damage (33).
This statement defines pain as a subjective experience and links pain among sensory,
emotional, and cognitive aspects. In 2009, Hawke and Burns described foot pain as
an unpleasant sensory and emotional experience following perceived damage to any
tissue distal to the tibia or fibula and has been attributed to direct trauma,
musculoskeletal overload, infection, systematic, and proximal pathology (34).
Hill et al. divided the area of foot pain into 6 areas including toes, nails, forefoot,

hind-foot, heel, arch of foot and ball of foot, as showed in Figure 1.

Hind Hindfoot | (PR
Foot
Ball
Arch
Forefoot
—Arch
Toes \ Nails —

Figure 1 Foot pain map of the left foot
From Hill et al. in 2008 (1)



2.1.2 Prevalence of foot pain

The prevalence of foot pain is up to 10-24% of the general population (1).
The prevalence is distributed from gender, health-related condition, and participant’s
age. Generally, a higher prevalence has been found in female, obesity,
and older-aged population (4, 35). For example, a previous systematic review
estimated that 24% of foot pain and 16% of ankle pain were founded in middle to
older-aged people (36). These results can be considered as intrinsic factors.
For the extrinsic factor, there are two factors including inappropriate footwear (3, 37)
and occupational activities that related to foot pain such as prolonged standing or
walking (38, 39). A summary of the prevalence of foot pain is demonstrated in

Table 1.

In Thailand, there are only two studies about the prevalence of foot pain,
35.4% of foot pain in Thai monk (9) and 9% of foot pain in Thai boxers were reported
(8). However, the study of prevalence and/or incidence of foot pain in the general

population is still limited.

Foot pain has been associated with disabled locomotion (40), reduced
functional ability, impaired balance (41), increased falling risk (42, 43), loss of
independence, and reduced quality of life (1, 7). Regarding the effects of foot pain,
this study defines the effects of chronic foot pain according to the biopsychosocial

model as presented in Figure 2. Foot pain affects health-related quality of life which



can be divided into five domains including the physical, mental, social, interface of

mental and social, and other domains (44). In order to understand foot pain,

the previous study demonstrated the International classification of functioning,

disability, and health (ICF) as presented in Table 2.

Table 1 Prevalence and of foot pain

Author, year Type of study Sample sources Prevalence
1,003 female participants aged 45-64 years
Gay et al,,
Cohort study from the Chingford study in England, 1995 22%
2014 (35)
(28)
Studies of Hill, et al. in 2008 (1),
Thomas et al,,
Systematic review | Dufour, et al. in 2009 (4), 24%
2011 (36)
Leveille, et al. in 2008 (29)
3,378 participants from the Framingham
Dufour et al,, Cross-sectional
Studies in the United States, 1950 (30), 1975 25%
2009 (3) study
(31)
Hill et al., Cross-sectional 3,206 participants aged over 20 years in
17%
2008 (1) study South Australia.
Garrow et al,, Cross-sectional
3,417 participants aged 18-80 years England. 22%

2004 (45)

study

Nociceptive
Injury
Trauma
Infection
liness
Cancer
Nerve damage

Biological ” Psychological ”

~ |

Sleep
Fear Work
Anxiety Family
Depression Social network
Coping skills

-

‘ Health-related quality of life ‘

Physical functioning and daily life activities
Mental health
Social and family functioning

Figure 2 Biopsychosocial model of pain and consequences on the quality of life

From Duenas et al, in 2016 (2).




Table 2 ICD-10 and ICF codes associated with heel pain

Adapted from McPoil et al, in 2008 (46)

ICD-10
MT72.2 Plantar fascial
fibromatosis and Plantar

fasciitis

ICD-10
G57.5 Tarsal tunnel syndrome

G57.6 Lesion of plantar nerve

Body functions
28015 Pain in lower limb
b2804 Radiating pain in a

segment or region

Body functions

b7100 Mobility of a single joint (increase or decrease in mobility)
b7101 Mobility of several joints (increase or decrease in mobility)
b7203 Mobility of tarsal bones (increase or decrease in mobility)
b7300 Power of isolated muscles and muscle groups (weakness of
intrinsics)

b7401 Endurance of muscle groups

b770 Gait pattern functions (antalgic gait)

Body structure

s75023 Ligaments and
fascia of ankle and foot
s75028 Structures of ankle

and foot, neural

Body structure

s75020 Bones of ankle and foot (calcaneus/heel spur)

s75022 Muscles of ankle and feet (extensor digitorum brevis,
abductor hallucis, abductor digiti quinti, gastrocnemius/soleus)
s75028 Structure of ankle and foot, specified as tarsal tunnel/flexor
retinaculum

5198 Structure of the nervous system, specified as tibial nerve and

branches

Activities and participation
d4500 Walking short
distances

da4501 Walking long
distances

da4154 Maintaining a

standing position

Activities and participation
dd101 Squatting
da4104 Standing

d4503 Walking around
obstacles

da106 Shifting the body’s center dd551 Climbing
of gravity dd552 Running
da302 Carrying in arms (object) dd553 Jumping
d4303 Carrying on shoulders, hip,
and back

dd350 Pushing with lower

d4600 Moving around within
the home

dd4601 Moving around within
extremities buildings other than home
dd351 Kicking d4602 Moving around outside

da502 Walking on different slopes  the home or other buildings
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2.2 Physiology of foot pain

In this study, the physiology of foot pain could be explained by a nociceptive
pathway. This pathway provides a feedback system that immediately reduces
external stimulation (withdrawal reflex). For example, foot automatically lifted after
stepping on a sharped stone or hand automatically removed from touching a hot
stove. The neural signal from external stimuli is transmitted to the primary
sensorimotor cortex and limbic cortical area at the thalamus. The ending of this
pathway provides personal pain via five processes including transduction,

conduction, transmission, modulation, and perception (47).

Foot pain is originated by the noxious stimuli that can be either the
mechanical stimulus, chemical stimulus, or thermal stimulus. The free nerve ending,
a nociceptor of the primary order neuron, is excited by the harmful stimuli at
damaged tissue. These stimuli are converted into pain signal that provokes
depolarization of the cell membrane if the signal is strong enough to activate.
This process occurs at the terminal branch of primary neuron called “transduction”.
The next process is “conduction”; the activated membrane excites an adjacent cell
membrane at the voltage-gated sodium channels. The pain signal within foot
potentially transmits back to the site of stimulation (efferent transmission) or away
from the site of stimulation (afferent transmission) that involved the A-delta and

C fibers of the primary order neuron. The neural signal is transmitted through the
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anterior and lateral spinothalamic tract via primary, secondary, and tertiary order
neuron that locate at the dorsal root ganglion, dorsal horn, and thalamus,
respectively. The “modulation” process regulates the intensity of pain signal in both
peripheral and central nervous systems (47). For example, Melzack and Wall
introduced the gate-control theory that explained afferent pain signal and
mechanical sensation convert at the same primary order neuron resulting in the pain
signal is inhibited by the inhibitory interneuron when stimulated the mechanical
sensation together (48). In the central nervous system, there is the central inhibitory
mechanism that controls the endogenous system for pain suppression. The pain
signal ascends to the periaqueductal grey matter and rostroventral medulla that
release noradrenergic and serotonergic neurotransmitter. These neurotransmitters
inhibit the 2" order neuron (49, 50). After modulation of the pain signal, the
“perception” occurs at the cerebral cortex for the pain sensation and limbic cortical
area for the emotional experience (51, 52). The results of pain perception explain the
difference in foot pain experience even they are excited by the same stimuli or same

therapy.

2.3 Chronic foot pain
Foot problems can be divided into dermatological, neurological,
musculoskeletal, and vascular aspects. These conditions are generally involved with

the specific body structure such as plantar fascia in the patients with plantar fasciitis
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and the first metatarsophalangeal joint in the patients with hallux valgus. Pain can be
physiologically provoked via the noxious stimuli at the injured structure in the foot.
Generally, chronic musculoskeletal pain is defined as chronic primary pain located in
the muscle, tendon, bones, joints, or tendons (53). According to the IASP definition of
chronic foot pain, pain is persistent or recurrence for more than 3 months and the
symptom is associated with significant emotional distress and/or significant functional
disability without any specific diagnostic criteria (34, 53). As showed in Table 3,
chronic foot pain is a symptom that can be presented in various musculoskeletal

disorders; the details of common foot and ankle disorders are described following.

Table 3 Common foot and ankle disorders and their definitions

Foot and ankle
Definitions
disorders

Degenerative irritation of the plantar fascia especially at the medial calcaneal
Plantar fasciitis
tuberosity of the heel and the surrounding perifascial structures (54).

Ankle instability Repetitive bouts of lateral ankle instability resulting in numerous ankle sprains (55).
Achilles tendinopathy The presence of pain and thickening in the Achilles tendon (56).
Hallux valgus Lateral angulation of the big toe at the metatarsophalangeal joint (57).

Ankle impingement
-Anterior impingement Entrapment of the structures along the anterior margin of the tibiotalar joint during
terminal dorsiflexion (58).

-Posterior impingement Compression of the structures posteriorly to the tibiotalar and talocalcaneal

articulations during terminal plantar flexion (58).

Entrapment of the posterior tibial nerve or its branches (medial plantar, lateral
Tarsal tunnel syndrome plantar and calcaneal nerves) within its fibro-osseous tunnel beneath the flexor

retinaculum on the medial side of the ankle (59).
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2.4 Quantifying of foot pain

Since pain has been described as a subjective sensory and emotional
experience, a self-reported pain instrument is generally used in clinical practice and
research (10, 60). The common PROMs include the VAS and the numerical rating
scales (NRS). The previous review demonstrated that 50 PROMs was developed and
used to assess the patients with foot and ankle diseases (18). To select the
appropriate PROM to evaluate the patients, the health care provider should consider

the psychometric properties and specific patient’s condition (10, 60).

From the previous systematic reviews (18, 61), many questionnaires have
been developed to assess the patients with specific disease at foot and ankle regions
such as the Ankle Osteoarthritis Scale (AOS), Juvenile Arthritis Foot Disability Index
(JADI), Rowan Foot Pain Assessment Questionnaire (ROFPAQ), Karlsson Ankle Function
Score (KAFS), and Olerud Scoring Scale (OSS). In addition, nine questionnaires were
used to evaluate the patients with general foot and ankle pain which included the
FAAM, the MOXFQ, the Manchester Foot Pain and Disability Index (MFPDI), the FAQS,
the FFI, the Self-reported Foot and Ankle Scale (SEFAS), the Foot health status
questionnaire (FHSQ), the Maryland Foot Score (MFS), and the Sports Ankle Rating

System Quiality of Life (QOL) measure.

A previous systematic review suggested that three questionnaires including

the MOXFQ, the FAOS, and the FAAM were appropriate to assess the patients with
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foot and ankle pain (18). In this review, positive evidence is defined as the
measurement properties with an acceptable level of statistical value and perfect
methodological quality. Negative evidence is defined as the measurement properties
with an unacceptable level of statistical value or poor methodological quality.
Regarding the psychometric properties of each questionnaire, the FAAM had four
measurement properties with positive evidence including reliability, measurement
error, structural validity, and discriminant validity. However, there is negative
evidence of internal consistency and convergent validity. The FAOS had positive
evidence on three properties that included structural validity, convergent validity,
and discriminant validity, while there was negative evidence on internal consistency
and conflict evidence on reliability. Concerning the MOXFQ, positive evidence was
reported for overall psychometric properties including internal consistency, reliability,
measurement error, structural validity, convergent validity, discriminant validity,
discriminative validity, and responsiveness. Therefore, the MOXFQ was considered as
the most appropriate tools in clinic and research for the assessment of patients with

foot and ankle pain.
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2.4.1 Manchester-Oxford Foot Questionnaire

The MOXFQ is a region-specific questionnaire for foot that contains 16 items
with 3 subscales, including pain (5 items), walking/standing (7 items), and social
interaction (4 items). This questionnaire has been developed from the MFPDI by
Dawson et al. in 2006 (15). Each item includes 5 Linkert scales ranging from 0
(no limitation) to 4 (maximum limitation). In order to calculate the MOXFQ score,
raw scores of each subscale are transformed into a metric of 0-100 as illustrated in
Figure 3. All three subscales can be summed and converted to a metric of 0-100 for
the total score (16). The greater score represents greater severity. The psychometric
properties of MOXFQ have been firstly studied in patients undergoing hallux valgus
surgery (62, 63), and then extended to patients undergoing foot and ankle surgery

(17, 64, 65).

100

Metric score = , , X Actual score
Maximum possible score

Figure 3 Metric formula
The original version of the MOXFQ has been translated into 10 different
languages Italian (19), Persian (20), Spanish (21), Turkish (22), Dutch (23), German (24),
Korean (25), French (26), Finnish (27), and Chinese versions (28). Regarding the Persian
version of the MOXFQ, the modifications have been demonstrated (12).
For example, the term “feel self-conscious” has been replaced by the term

“should be careful”. In addition, the term “evening” has been replaced by the term
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“night” to correct semantic equivalence. Although the MOXFQ was developed from

the MFPDI, the MOXFQ has been studied extensively (18).

2.4.2 Foot and Ankle Outcome Score

The FAOS is a 42-item questionnaire that aims to evaluate symptoms and
functional limitation in general foot and ankle disorders. This instrument has been
adapted from the knee injury and osteoarthritis outcome score (KOOS) by Roos et al.
in 2001 (66). The FAQS is divided into 5 subscales; symptom (7 items), pain (9 items),
the activity of daily living (ADL;, 17 items), sport and recreational activities
(S/R; 5 items), and foot and ankle-related quality of life (QOL; 4 items). Regarding the
symptom’s subscale of the FAOS, this subscale encompassed common foot and
ankle related symptoms such as swelling, stiffness, or crepitation. Each item can be
answered with 5 Likert scales from none (0 points) to extreme (4 points). Raw scores
of each subscale are transformed into a metric of 0-100 with the higher score
represent the higher disability. The FAQS is reported in the summary of subscale.
The time to complete was reported within 10 minutes. The FAOS has been validated
in ligament reconstruction (66), osteoarthritis (67, 68), flatfoot deformity (69),

and chronic foot and ankle problems (70, 71).

In 2001, the FAOS was developed in the English version (66). The FAOS has
been translated into Turkish (72), Persian (73), Korean (70), German (74), Dutch (75),

Thai (68), Danish (76), and Chinese (71). Regarding the conceptual equivalence from
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cross-cultural adaptation, there were some modifications for suitable meaning in
each version. For example, the term of “get in/out of bath” was changed to
“take a bath” in the Persian version because bathtubs are not used frequently in the
Iran version (73), and “How much are you troubled with lack of confidence in your
foot/ankle?” sentence was adapted to “Are you afraid to move your foot/ankle?”

in the back translation process in the Korean version (70).

2.4.3 Foot and Ankle Ability Measure

The FAAM is a 29-item questionnaire that has been developed by Martin et
al. in 2005 to assess the physical performance of foot and ankle (77). It consists of 2
domains, i.e., ADL domain (21 items) and sports domain (8 items). Each item can be
individually answered with a 5 Likert scales ranging from 0 (representing in no
difficulty) to 4 (representing in unable to do). Raw scores are converted from 0
(highest disability) to 100 (lowest disability) for ADL and sports subscales. The FAAM
takes 10 minutes to be completed. It was studied in many foot and ankle conditions
including foot and ankle related musculoskeletal disorders (77), chronic ankle

instability (78), and Diabetes Mellitus (79, 80).

The available translation of the FAAM has been translated from English (77)
into 11 difference languages including Persian (81), French (82), German (83), Italian
(84), Thai (85), Japanese (86), Turkish (87), Brazilian (88), Dutch (89), Spanish (90), and

Chinese (91). Due to specific activity in ADL and sports subscales, some words
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i.e. “landing” and “cutting/lateral movement” cannot be directly translated in the
Japanese version (86) and Brazilian version (88). After minor discrepancies were

collected, the respondent was able to complete with no difficulties.

2.5 The Basic aspect of psychometric properties

In order to assess the quality of health-related questionnaire, the
psychometric properties should be evaluated in clinical and research measurement
with statistical values. According to the international Delphi study of Mokkink et al. in
2010 (92), the taxonomy of psychometric properties is divided into three quality
domains which consist of reliability, validity, and responsiveness. Each quality domain

contains measurement properties as presented in Table 4.

Table 4 Domains and measurement properties of psychometric properties

Adapted from Mokkink et al., 2010 (92)

Domain Measurement property

Internal consistency

Reliability Reliability

Measurement error

Content validity

Construct validity
- Convergent validity

Validity - Divergent validity

Criterion validity
- Concurrent validity

- Predictive validity

Responsiveness Responsiveness
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2.5.1 Reliability

Reliability is the main component that should be evaluated in the
assessment of psychometric properties for both clinical practice and research
measurement. The term of “Reliability” can be described as the ability to produce
consistent and reproducible scores (93). The true score cannot be identified in
clinical practice or research because the observed score is a summary of the true
score and measurement error (Observed score = True score + Measurement error)
(94). This can be explained via the concept of variance that calculated from the
observed value (X), the mean value ()?), and a number of populations (N),
as presented in Figure 4.

XX —X)?
N

Figure 4 Variance formula

Variance =

Reliability indicates the amount of error in the observed score that deviates
from the true score; the less error indicates the adjacent score between the
observed score and the true score. This can be presented as the reliability
coefficients that is calculated from a ratio between the true score variance and the

total variance, as presented in Figure 5.
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True score variance

Reliability coef ficients = True score variance + Error variance
Figure 5 Reliability coefficients formula
From Portney and Watkins (94)
Reliability coefficients referred to the measurement properties in the
reliability domain ranged from 0.00 to 1.00 and classified into four levels, i.e., poor

reliability (0.00-0.50), moderate reliability (0.50-0.75), good reliability (above 0.75), and

perfect reliability when reliability coefficients reach 1.00, as presented in Table 5.

Table 5 General guideline of reliability coefficients levels

From Portney and Watkins in 2009 (94).

Reliability coefficients levels Interpretations
0.00-0.50 Poor reliability
0.50-0.75 Moderate reliability

Above 0.75 Good reliability
Reach 1.00 Perfect reliability

2.5.1.1 Internal consistency

Internal consistency is defined as the correlation of each item in similar
dimension or the homogeneity of the measurement. Internal consistency should be
separately evaluated for each subscale if the questionnaire measures more than one
subscale. The items in the similar subscale should be a good relationship, this mean
respondent is measured in the same aspect, for example, if the respondent is

evaluated in the physical function subscale by the questionnaire, the items should
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be related to the physical activity or daily activity. In the case of the items about
emotional experience or psychological well-being, such a questionnaire would not
be consistent with the physical function subscale. The items should be grouped
during the developing process of the questionnaire. Furthermore, the items can be
examined with the summary score that represents the item-to-total correlation.
This should be evaluated in a single subscale or several relevant subscale
questionnaires for indicating internal consistency. In statistical analysis, the Cronbach
alpha coefficient can represent the evaluation of the internal consistency.
The Cronbach alpha coefficient is ranged from 0.00 to 1.00 while the acceptable
level is above 0.7. However, the Cronbach’s alpha coefficient over 0.9 can be

considered as redundancy (95).

2.5.1.2 Test-retest reliability

The score is measured over a period of time while the true score doesn’t
change. This can be considered as the test-retest reliability, reproducibility,
or response stability of the instrument. The test-retest reliability should be evaluated
in a self-administered questionnaire or physical measure in which the rater does not
involve. In the self-administered questionnaire study, the researcher has to avoid the
memory effect, the respondent may remember the answer at the previous time and
write down the same answer. On the other hand, if the time interval is too long,

the score can be influenced by the change of respondent. Then, the interval time
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should be considered on the stability of the respondent’s variables (94).
The recommendation of the participants and interval duration of the test-retest
study are 36 participants with an interval time between 2-14 days (94, 96). Evaluation
of the degree of the test-retest reliability can be represented by intraclass correlation
coefficients (ICC) as showed in Table 5. The acceptable level of ICC should be greater

than 0.7 (60, 94).

2.5.2 Validity

Validity is defined as the extent to which an instrument that is intended to
measure (94, 97). consisting of content validity, criterion-related validity, and
construct validity (92). A summary of each type of the validity is reported in Table 6.
The criterion-related validity and construct validity were assessed from the
relationship between two instruments by using either Spearman’s correlation or
Pearson’s correlation (94). The level of correlation is described by correlation
coefficients (r) that is ranged from -1.00 (negative relationship) to +1.00 (positive
relationship). The magnitude of correlation coefficients specifies the magnitude of
relationship between two instruments that can be classified into 4 levels including
little or no relationship (0.00 to +0.25), fair relationship (+0.25 to + 0.50), moderate to
good relationship (+0.50 to =+ 0.75), and good to excellent relationship

(+0.75 to + 1.00) (94).
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Table 6 Types of measurement validity from Portney and Watkins in 2009(94)

Type of measurement

validity

Definition

1) Content validity

Indicates that the items that make up an instrument adequately
sample the universe of content that defines the variable being

measured. Most useful with questionnaires and inventories.

1.1) Face validity

Indicates that an instrument appears to test what it is supposed to; the

weakest form of measurement validity.

2) Construct validity

Establishes the ability of an instrument to measure an abstract
construct and the degree to which the instrument reflects the

theoretical components of the construct.

2.1) Convergent validity

indicates that two measures believed to reflect the same underlying

phenomenon will yield similar results or will correlate highly.

2.2) Divergent validity

or discriminant validity

Indicates that different results, or low correlations, are expected from
measures that are believed to assess different characteristics.
Therefore, the results of an intelligence test should not be expected

to correlate with results of a test of gross motor skill.

2.3) Known group
validity or discriminative

validity

Identify the presence or absence of a particular characteristic, and the
theoretical context behind the construct is used to predict how

different groups are expected to behave.

3) Criterion validity

Indicates that the outcomes of one instrument, the target test, can be
used as a substitute measure for an established reference standard

criterion test. Can be tested as concurrent or predictive validity.

3.1) Concurrent validity

Establishes validity when two measures are taken at relatively the
same time. Most often used when the target test is considered more
efficient than the gold standard and, therefore, can be used instead of

the gold standard.

3.2) Predictive validity

Establishes that the outcome of the target test can be used to predict

a future criterion score or outcome.
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2.6 The psychometric properties of foot-specific questionnaires

2.6.1 Manchester-Oxford Foot Questionnaire

The MOXFQ was previously reported as the tools with acceptable level of
the reliability for the evaluation of foot and ankle diseases (18). The original version
of the MOXFQ was reported to have acceptable reliability for three unidimensional

domains, i.e., internal consistency, test-retest reliability, and standard error of

measurement (SEM). Regarding the internal consistency, the Cronbach’s O
coefficients for walking/standing, pain, and social interaction were 0.96, 0.86, and
0.73, respectively (62). Test-retest reliability has excellent level with intraclass
correlation coefficient (ICC) of 0.96 (walking/standing domain), 0.94 (pain domain),
0.92 (social interaction domain) (64). SEM was 5.70 for walking/standing domain,
5.36 for pain domain, and 7.13 for social interaction (17). Regarding the translated

version of the MOXFQ, the internal consistency and test-retest reliability had

acceptable level with Cronbach’s O coefficients ranging from 0.65 to 0.93 and ICC

more than 0.7 (98-103). The summary of findings was reported in Table 7.

Considering the construct validity and convergent validity, the questionnaire
had moderate to good relationship with the 36-item short-form health survey (SF-36)
in physical functioning, role physical, and bodily pain. The walking/standing and pain
subscales had moderate to good relationship with the American Orthopaedic Foot

and Ankle Society Scale (AOFAS) as showed in Table 7 (62, 64).
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In addition, the translated version of the MOXFQ had acceptable validity with the SF-
36 and the AOFAS. Regarding the German version, the MOXFQ is correlated with the
FAQS, it reached the moderate to good relationship with pain, activity of daily living
(ADL), sports and recreational activity (S/R), and foot and ankle related quality of life
(QOL) domains. The walking/standing and social interaction domains were fair
relationships with symptom domains of the FAOS (104). For divergent validity,
walking/standing and pain domains of the MOXFQ was fairly associated with the
SF-36 role emotional, social functioning, mental health, energy/vitality, and general
health domains while the social interaction domain was fairly associated with the
AOFAS and SF-36 in all domains (62, 64). There was no evidence of content validity,

discriminative validity, and criterion validity.
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2.6.2 Foot and Ankle Outcome Score

Previous studies reported the internal consistency of the FAOS. The level of
Cronbach’s alpha coefficients was acceptable which was ranged from 0.72 to 0.82 in
the FAOS symptoms subscale on five domains including symptoms (0.88), pain (0.97),
ADL (0.94), S/R (0.94), and QOL (0.97) (66). There are two items in symptoms domain
that related to range of movement (67, 106). For the test-retest reliability,
it demonstrated the good level with ICC of 0.78 for symptoms, of 0.86 for pain,
of 0.70 for ADL, of 0.85 for S/R, and of 0.92 for QOL (20). However, there was
conflicting evidence in the Thai version with ICC of 0.43 for symptoms, of 0.16 for
pain, of 0.33 for ADL, of 0.10 for S/R, and of 0.06 for QOL (68). There was no

evidence on standard error of measurement.

For convergent and divergent validity, the FAOS was frequently correlated
with the SF-36, AOFAS, and VAS, resulting in moderate positive evidence. In the
original version, the correlation coefficient was ranged from 0.58 to 0.67 when
compared with the Karlsson and Peterson Scoring System for Ankle function (66).
In addition, the five domains of FAOS had moderate to good relationship with the
short-form health survey (SF-12) in physical functioning, role physical, bodily pain,
social functioning, and physical component summary (PCS), while it had fair to little

relationship with SF-12 in mental health, role emotional, vitality, and mental
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component summary (MCS) (69). There was no evidence regarding the content

validity and discriminative validity.

2.6.3 Foot and Ankle Ability Measure

Previous study reported the internal consistency of the FAAM with
Cronbach’s alpha coefficients of 0.98 on the activity of daily living (ADL) and sports
domains (77). Regarding test-retest reliability, the ADL domain had ICC of 0.89 and
the sport domain had ICC of 0.87. Standard error of measurement was 6.9 and 10 for
ADL and sports domains, respectively. A total of 11 translated versions of the FAAM
had acceptable level of the reliability. The Cronbach’s alpha was ranged from 0.87
to 0.96 for the ADL and from 0.91 to 0.97 for the sports domain that demonstrated
the good reliability. Similarly, test-retest reliability was considered as good reliability
for ADL (ICC ranging from 0.53 to 0.98) and sports domain (ICC ranging from 0.49 to
0.98) (81-91). Only the German version reported the poor level in internal

consistency (83).

Regarding convergent validity, the previous studies reported that both
domains of FAAM has moderate to good relationship with physical function domain
and physical component summary of the SF-36 (77). For divergent validity, the ADL
and sports domain of the original version and translated versions of FAAM had little
relationship with mental health, energy/vitality, role emotional domains and mental

component summary of the SF-36 (81-91). The Spanish version of FAAM was
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correlated with the EuroQol-5 Dimension (EQ5D), the ADL and the sports domain of
FAAM was demonstrated correlation’s coefficients with the EQ5D at -0.60 and -0.47,
respectively (90). The systematic review founded that there was no report on
content validity and criterion validity due to poor quality evidence (18). Additionally,

there was no evidence founded on discriminative validity.

2.6.4 Comparison among three foot-specific questionnaires

The finding from the recently systematic review demonstrated that the FAOS,
FAAM and Foot Function Index (FFI) have been commonly used in foot and ankle
related journals. Among these three questionnaires, there was a lack of evidence
recarding the psychometric properties of the FFl. Althougsh a number of studies
reported the psychometric properties of the FAOS and FAAM for foot and ankle
evaluation, most of them reported negative evidence for the measurement
properties (107). These results were similar to Jia’s study in 2017, the FFI was
extensively studied but the psychometric properties were still unclear, while the
MOXFQ has the best overall psychometric properties due to high-quality evidence
supported (18). The summary of quality of measurement properties based on the
level of evidence per measurement property for the MOXFQ, FAQOS, and FAAM is

showed in Table 8.
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2.7 The psychometric properties of Thai version of foot-specific questionnaires

2.7.1 Thai version of FAAM

The translation and cross-cultural adaptation process were performed and
tested for reliability and validity on 60 patients with musculoskeletal foot and ankle
problems (Deformity, osteoarthritis, sport injury, nerve-related problems, and Achilles
tendinopathy). The overall results showed that the Thai-FAAM maintained the
characteristic of reliability and validity compared with the original version. ICC of ADL
and sport subscales were reported at 0.80 and 0.77, respectively. Cronbach alpha of
ADL and sport subscales were reported at 0.94 and 0.88, respectively.
Regarding validity, the Thai-FAAM ADL and sport subscales were reported good
relationship compared with the physical functioning subscale (r = 0.59 for ADL and
0.50 for sport) and PCS (r = 0.54 for ADL and 0.50 for sport) of the SF-36. On the
other hand, the Thai-FAAM ADL and sport subscale were a low relationship with the
SF-36 mental health subscale (r = 0.30 for ADL and 0.19 for sport) and MCS
(r = 0.36 for ADL and 0.26 for sport) (13). The data of psychometric properties is

showed in Table 9

2.7.2 Thai version of FAOS

The Thai-FAOS was tested in 44 patients with foot and ankle arthritis
(Ankle osteoarthritis, hallux rigidus, Lesser metatarsophalangeal osteoarthritis,

midfoot and hindfoot osteoarthritis). Reliability and validity were explained via test-
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retest reliability, internal consistency and correlation with the Thai SF-36. ICC of ADL
was significant at 0.33, whereas ICC of other subscales was no significant.
Internal consistency was reported in high level at pain, ADL, S/P, QOL (0.79-0.96) and
moderate level at symptoms subscale (0.58). Construct validity of Thai-FAOS was
reported via subscale correlation. Pain, symptoms, ADL, QOL subscales were
reported acceptable level of relationship with physical and mental component
except for general health and vitality subscales of the SF-36. The Thai-FAOS S/P
subscale was low relationship with all SF-36 subscales due to different perceptions
between Thai and original populations (12). The data of psychometric properties is

showed in Table 9.
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2.8 Cross-cultural adaptation of the health-related questionnaire

A health-related questionnaire is usually developed in the English language
for English-speaking countries. In order to use a health-related questionnaire in non-
English-speaking countries, the adaptation of the questionnaire is necessarily
required. The researcher in non-English-speaking countries has two ways to apply the
questionnaire to the target population, developing a new questionnaire and using a
previous questionnaire (108). Using a previous questionnaire can save time and
resources (109). The score from the completed questionnaire can then be compared
with other studies that used the same questionnaire. The adaptation of the previous
questionnaire has to concern about cultural and language differences between the
original and target population. The term “cross-cultural adaptation” is referred to
encompass a process that looks at both language (translation) and cultural
adaptation issues in the process of preparing a questionnaire for use in another
setting (110). The condition to use cross-cultural adaptation depends on the
differences in culture, language, and country. There are four different scenarios about

the requirement to use cross-cultural adaptation as showed in Table 10.

There are common guidelines of cross-cultural adaptation of the health-
related questionnaire, including guideline from Guillemin (108), the American
Association of Orthopaedic Surgeons (AAQOS) (111), World Health Organization (WHO)

guideline (112), and the International Society for Pharmacoeconomics and Outcomes
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Research (ISPOR) guideline (113). The ISPOR guideline has been used by several
studies, for example, the cross-cultural adaptation of the original version of the
MOXFQ into Spanish version (100) and German version (104). The process and

definition of each stage of ISPOR guideline are showed in Table 11. The definitions of

the involved key actors are showed in Table 12.

Table 10 Requirement of cross-cultural adaptation in possible scenarios

Adapted from Guillemin et al, 1993 (108).

Wanting to use a questionnaire Results in a Changein . . . Adaptation Required
in a new population described as Cultural
Culture Language | Country | Translation
follows: Adaptation
Use in established immigrants in
: v \ : : v
source country
Use in other country, same
v . v - v
language
Use in new immigrants, not
English-speaking, but in same v v - v v
source country
Use in another country and
v v v v v
another language
Pharmacoeconomics and Outcomes Research (ISPOR) guideline was

developed by the Translation and Cultural Adaptation (TCA) group which began at
the ISPOR Third Annual European Congress in Antwerp in 1999. The TCA group

consists of the pharmaceutical industry, academia, and contract research

organizations. At the Third Congress, the TCA group conclude the problem of
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methodological questions and definitions of translation and cross-cultural adaptation.
In order to clarify the translation process and improve the quality of translation
methodology, the TCA group decided to begin the new guideline development in

2001 (113).

The translation methodology of the ISPOR guideline consists of 10 stages that
include  preparation, forward translation, reconciliation, back translation,
back translation review, harmonization, cognitive debriefing, review of cognitive

debriefing results and finalization, proofreading, and final report, respectively (113).

Table 11 Explanation of the labels used to describe each step in the process

Adapted from Wild et al., 2005 (113)

Stages Definitions

Initial work carried out before the translation work begins.
1) Preparation

Translation of the original language, also called source, version of the

2) Forward
) instrument into another language, often called the target language.

translation

Comparing and merging more than one forward translation into a

R iliati
3) Recondiliation single forward translation.

Translation of the new language version back into the original

4) Back translation
language.

Comparison of the back-translated versions of the instrument with

5) Back translati
) Bac ransiation | e original to highlight and investigate discrepancies between the

review
original and the reconciled translation, which is then revised in the

process of resolving the issues.

Comparison of back translations of multiple language versions with

6)  Harmonization each other and the original instrument to highlight discrepancies

between the original and its derivative translations, as well as to

achieve a consistent approach to translation problems.
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Adapted from Wild et al., 2005 (113) (Continued)
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Stages Definitions
Testing the instrument on a small group of relevant patients or lay
7) Cognitive
) Snitv people in order to test alternative wording and to check the
debriefing g .
understandability, interpretation, and cultural relevance of the
translation.
Comparison of the patients’ or lay persons’ interpretation of the
8) Revi f
) Review " | translation with the original version to highlight and amend
cognitive

debriefing results

and finalization

discrepancies.

9) Proofreading

Final review of the translation to highlisht and correct any

typographic, grammatical or other errors.

10) Final report

Report is written at the end of the process documenting the

development of each translation.

Table 12 Description of the key actors involved in the process

Adapted from Wild et al., 2005 (113)

Key actors

Definitions

1) Client

The person or group of people requiring or commissioning the translation

of an instrument.

2) Instrument

Person or group of people who developed the original instrument being

translated, and who may be responsible for the management of the

developer
instrument.
The person coordinating the translation project, working at a CRO or other
3) Project
similar organization. He or she provides oversight at each stage of the
manager

process.




Table 12 Description of the key actors involved in the process

Adapted from Wild et al., 2005 (113) (Continued)
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Key actors Definitions
The main contact person managing the process in the target country. This
person is responsible (sometimes) for developing the first forward
4) Key in- translation. He or she should be a native speaker of the target language,
country fluent in the source language, usually English, and should reside in the
consultant target country. He or she should come from a medical/health/
psychology/social science background and have experience in
translating/managing the translation of PRO measures.
The people who develop the second and subsequent forward
translations. They should be professional translators, native speakers of
5) Forward
the target language and fluent in the source language, usually English.
translators
Forward translators should reside in the target country and have
experience in the translation of PRO measures.
A translator may be used to carry out the reconciliation. He or she should
6) Independent | be a native speaker of the target language, be fluent in the source
translator language, and reside in the target country, preferably with experience in
the translation of PRO measures.
The people who develop the translations from the target language back
to the source language. They should be professional translators, native
7) Back speakers of the language of the source measure, and fluent in the target
translators language. They should have no prior knowledge of the measure and
should not see the source or any other language version before or during
back translation.
An in-country person may be used to carry out the cognitive debriefing
interviews. He or she should be a native speaker of the target language,
8) In-country
be fluent in the source language, and reside in the target country,
consultant
preferably with experience in qualitative interviewing and/or cognitive
interviewing techniques.
The people who check the final translation for typographic, grammatical,
9) Proofreaders

or other errors. They should be native speakers of the target language.
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2.8.1 Preparation

The first stage of translation is preparation. The client or the project manager
should complete this stage. In order to begin translation, the client or the project
manager contact the developer to obtain permission to translate and use the original
version of the questionnaire. This should be done before the translation begins.
Then, the client or the project manager asks the developer to implicate in the
translation process and provide the information about the conceptual basis for the
items in the questionnaire (Concept elaboration document), this document should
be required in forward translation stage. Furthermore, key in-country consultant
should be recruited in this stage to work with the client or the project manager along

the translation process.

2.8.2 Forward translation

In this stage, the original version of the questionnaire is translated into the
target language at least two versions by two forward translators. One forward
translator should be the key in-country consultant and the other one is the
translator who is a native speaker in the target language and fluent in the source
language. During the forward translation, two forward translators are informed about

the concept elaboration document to improve understanding of the questionnaire.
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2.8.3 Reconciliation

Two versions of the questionnaire are reconciled into a single forward
translation that is called the “reconciled version” in this stage. Any discrepancies
between two forward translations are resolved and applied to the reconciled version.
The project manager should decide the decision at this stage. The reconciliation

method should be performed under three approaches:

1) a translation panel consisting of the key in-country consultant, all of the
forward translators, and the project manager

2) an independent native speaker of the target language who had not been
involved in any of the forward translations

3) an appointed in-country investigator who may have prepared one of the
forward translations, who will also conduct pilot testing and cognitive
debriefing.
Furthermore, the key in-country consultant and the second forward translator

should discuss providing the reconciled version. This stage has an objective to verify

misinterpretation of the meaning and the biased translation from a single translator.

2.8.4 Back translation

The reconciled version of the questionnaire is translated into the source
language, this should be completed by at least two translators who are called

“back translator”. Two back translators have to be an individual translator which is a
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native speaker in the source language and fluent in the target language.
Each translator has to translate the questionnaire into the source language
individually. The back translation stage has an objective to provide quality-control
step among the meaning of the questionnaire when turned into the target language

and back into the source language.

2.8.5 Back translation review

In order to ensure the conceptual equivalence, the project manager and the
key in-country consultant review the back translation and the original version to
identify any discrepancy. The project manager has to improve the reconciled version
with the key in-country consultant. It may involve the developer to resolve the

difficult problems.

2.8.6 Harmonization

The harmonization stage is a quality-control stage, this stage can be allocated
in any stage of the translation process but have to communicate after the back
translation review stage. All of the new translation and the original version are
compared by the project manager and the key in-country consultant to identify and
make a decision in any discrepancies. On the other hands, the harmonization can be
completed by a group meeting that consists of the project manager and all back
translators. Each back translator has to provide a verbal back translation with close

attention of the project manager like interviewing to identify the discrepancies
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between the original version, the back translation, and the verbal back translation.
Then, the discrepancies are resolved and applied in the reconciled version of the

questionnaire.

2.8.7 Cognitive debriefing

The reconciled version from the harmonization stage has evaluated the level
of comprehensibility and cognitive equivalence of the translation on at least 10
respondents who is a similarity to the target population. The respondents should be
native speakers of the target language. The respondents are asked to complete the
reconciled version of the questionnaire by an in-country investigator who should be
a native speaker of the target language, fluent in the source of language, and reside
in the target country. The topic of interviews should consist of understanding of
wording and sentence, wording suggestion for the improper word, and identifying the

content of the questionnaire that confuses.

2.8.8 Review of cognitive debriefing results and finalization

As results of the cognitive debriefing stage, the respondent’s comment is
considered while comparing with the original version of the questionnaire by the
project manager and the key in-country investigator. This can be ensured that the
questionnaire in the target language has cultural relevance with the local culture.

The respondent’s comment should be regulated in the questionnaire under
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consensus from the project manager and the key in-country investigator. At the end

of this stage, the final version of the translated questionnaire should be obtained.

2.8.9 Proofreading

Although the final version of the questionnaire is translated and reviewed,
it still has a risk of minor error. This stage has an objective to control the translation
quality by correcting the mistake which has been overlooked in the previous stage.
The project manager recruits the proofreader, who is a native speaker in the target
language, to involve in the proofreading. The key in-country investicator and the
proofreader have to recheck the final version of the questionnaire about typographic,

spelling, diacritical, sramnmatical, and other errors.

2.8.10 Final report

The project manager writes a translation report that describes the definition
of term and translation process, explain the methodology of translation, and

represent wording decision along the translation process.



2.9 Conceptual framework
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Chapter 3

Research methodology

The methodology of research was divided into 3 studies. The first study was a
translation and cross-cultural adaptation of the MOXFQ into Thai version. The second
study was a study of the reliability of the Thai version of the MOXFQ. The third study
was a study of the validity of the Thai version of the MOXFQ. The research

methodology was approved by the Ethical Committee of Chulalongkorn University.

3.1 Translation and cross-cultural adaptation of the MOXFQ

To perform a cross-cultural adaptation of the MOXFQ from the original
version into Thai version, the researcher obtained permission from the developer and
agreed to apply the International Society for Pharmacoeconomics and QOutcomes
Research (ISPOR) guideline for the cross-cultural adaptation process (113).
According to ISPOR guideline, there were be 10 stages in the cross-cultural
adaptation process including preparation, forward translation, reconciliation, back
translation, back translation review, harmonization, cognitive debriefing, review of
cognitive debriefing results and finalization, and proofreading, respectively.
This section was described each stage as participants and method. A summary of

translation and cross-cultural adaptation of the MOXFQ is demonstrated in Figure 7.



49

1)Preparation

® Permission and Concept elaboration request

® |nvite key in-country consultant

2)Forward translation
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4)Back translation
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1** Forward translation
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4

2" Forward translation
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v
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1% Back translation

2" Back translation
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Compare 1% Back translation

with original version

6)Harmonization

Compare 2" Back translation
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Review 1% Back translation,
2" Back translation, and

original version

7)Cognitive debriefing

A 4

First Thai-MOXFQ

8)Review of cognitive
debriefing results and

finalization

Face-to-face interviews in 10

participants with chronic foot pain

Review against original version

9)Proofreading

v

Final checking for the error

Final Thai-MOXFQ

10)Final report

Writing the MOXFQ-translation report

Figure 7 Translation and cross-cultural adaptation of the Thai-MOXFQ
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3.1.1 Stage I: Preparation

Participants: the project manager (the main researcher), the key in-country
consultant  (Supervisor of the main researcher) and the developer
(Dr. Matina Zakaria)

a. The project manager was a physical therapist in Thailand who had clinical
experience about 2 years. The project manager was a native Thai speaker and
fluent in the English language who had resided in Thailand.

b. The key in-country consultant was an academic researcher of the faculty of
Allied Health Sciences at Chulalongkorn University who was a health
professional in the field and fluent in the English language.

Method: The project manager contacted the developer for permission of using

the original MOXFQ questionnaire and cross-culturally adapted it into the Thai

version. The developer provided the concept elaboration, the document that
described the conceptual explanation of sentences and wording of the original

MOXFQ,

for using in the forward translation stage. Then, the project manager recruited the

key in-country consultant for research collaboration during all of the translation

processes.
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3.1.2 Stage lI: Forward translation

Participants: the key in-country consultant (from stage 1), and one forward
translator who had the following characteristics:

a. Native speaker of the Thai language (the target language)

b. Fluent in the English language (the source language)

c. Having experience in the translation of patient-reported outcome measure

d. No experience in completing the original version of the MOXFQ

Method: The key in-country consultant and the forward translator were asked for
translating the original version of the MOXFQ into Thai version independently.
To increase their understanding of the detail in the original questionnaire,
the concept elaboration of the MOXFQ written by the developer was sent to
both forward translators at the beginning of translation. The forward translations
were developed by using the translation form. At the end of Stage Il, two Thai-

MOXFQ versions were obtained.

3.1.3 Stage lll: Reconciliation

Participants: the key in-country consultant and the project manager

Method: The key in-country consultant reviewed the two Thai-MOXFQ versions
obtained from Stage Il and produced a reconciled version of the Thai-MOXFQ by
discussion with the project manager. All of the comments were recorded and

applied to the reconciled version of the Thai-MOXFQ.
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3.1.4 Stage IV: Back translation

1. Participants: two back translators who had the following characteristics:
a. Native speaker of the English language
b. Fluent in the Thai language
c. No experience in completing the original version of the MOXFQ

2. Method: The reconciled version of the Thai-MOXFQ was sent to two back
translators. Two back translators were asked to translate the reconciled version
of the Thai-MOXFQ into the English language individually. At the end of Stage IV,

two English-MOXFQ versions were obtained.

3.1.5 Stage V: Back translation review

1. Participants: The developer (Dr.Martina Zagaria), the project manager and the key
in-country consultant (from stage )

2. Method: Each English-MOXFQs version was reviewed and compared with the
original version by the key in-country consultant and the project manager.
Any discrepancies and questions in meaning and terminology were considered,
and the project manager made resolutions. All of the comments were applied to
Thai-MOXFQ version. Two English-MOXFQ versions were be referred to the
developer to recheck the conceptual equivalence of the questionnaire.
Discrepancies between the original version and each English-MOXFQ version were

identified.
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3.1.6 Stage VI: Harmonization

1. Participants: The project manager and the key in-country consultant
2. Method: The project manager and the key in-country consultant reviewed the all-
new translation and the original version to identify the wording problems for all

language. All of the comments were applied to refine the Thai-MOXFQ version.

3.1.7 Stage VII: Cognitive debriefing

1. Participants: The project manager and 10 patients with foot pain problems.

2. Method: Ten patients with foot pain problems were recruited by the following
criteria Table 13. The project manager asked each patient with all items of the
first Thai-MOXFQ using face-to-face interview process. The project manager
gathered information about time to complete, understanding of wording and
sentence, and wording suggestion for the improper words. All of the comments

were recorded.



Table 13 Inclusion and exclusion criteria in the cognitive debriefing stage

Inclusion criteria

Exclusion criteria

® Aged 18-60 years

® Able to read and write in Thai
language

® Have foot and/or ankle pain(s) for at
least 3 months

® Have pain intensity at foot more than
20 mm when measured by the Visual
Analogue Scale (VAS) (114)

® Able to complete the questionnaires

individually

® Have a diagnosis of mental problem(s)

® Have a diagnosis of neurological problem(s)

® Have pain(s) at other areas in lower limb
except foot during weight-bearing (VAS
more than 20 mm) (114)

® Have surgical experience at foot and/or
ankle

® Have a diagnosis of underlying disease(s)
including gout, rheumatoid arthritis and

diabetes mellitus.

3.1.8 Stage VIIi: Review of cognitive debriefing results and finalization

1. Participants: The project manager and the key in-country consultant

2. Method: The project manager and the key in-country consultant reviewed the
report in the cognitive debriefing stage against the original version. Any comments

were discussed until reaching a consensus. The revisions were applied to the first

Thai-MOXFQ and the pre-final version of Thai-MOXFQ was finally available.
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3.1.9 Stage IX: Proofreading

Participants: The key in-country consultant and a proofreader who had the
following characteristics:

a. Native speaker of the Thai language

b. Having at least 3 years of Thai-English translation experience

c. Not related in the prior stage

Method: The pre-final version of Thai-MOXFQ, the original version of the MOXFQ,
and the concept elaboration were sent to the key in-country consultant and the
proofreader for checking any remaining spelling, diacritical, srammatical, or other
errors. After the Stage IX, the final version of Thai-MOXFQ was obtained.
Additionally, the report of the cross-cultural adaptation process plus an item-by-
item representation of all translation decisions undertaken throughout the

process was sent to the developer.
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3.2 Reliability study of the Thai-MOXFQ

In this study, the reliability values were determined as test-retest reliability
and internal consistency. The Thai-MOXFQ was tested in 100 individuals with chronic
foot pain. There were two sessions of data collection that conducted together with

validity study.

3.2.1 Study design

A measurement study design

3.2.2 Participants

This study recruited potential participants from physical therapy clinics and
community-based settings located in Bangkok and suburb. Individuals with chronic
foot pain were considered potential participants. Information of participant invitation
and research details were distributed to the potential participants via research
information sheets and consent forms, respectively. The project manager or research
assistants made an appointment with the potential participants for screening and

data collections.
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3.2.3 Inclusion criteria

1) Aged 60-18 years

2) Able to read and write in Thai language

3) Have foot and/or ankle pain(s) for at least 3 months

4) Have pain intensity at foot more than 20 mm when measured by VAS (114)
5) Able to complete the questionnaires individually

3.2.4 Exclusion criteria

1) Have a diagnosis of mental problem(s)

2) Have a diagnosis of neurological problem(s) including Stroke, Parkinson’s
disease, Multiple sclerosis

3) Have pain(s) at lower back, hip, thigh, knee, and shin during weight-bearing
(VAS more than 20 mm)

4) Have surgical experience at foot and/or ankle

5) Have a diagnosis of underlying disease(s) including Gout, Rheumatoid arthritis
and Diabetes mellitus.

3.2.5 Sample size calculation

For the internal consistency study, the sample size was based on formula
from Bonett (115). The power was set at 0.90 (Power = 1-[3) and probability of type |
error (Ol) was set at 0.05. K-value was determined at 16 from the number of items in

the MOXFQ. The value of Cronbach’s alpha at null hypothesis (CAO) and the
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expected value of Cronbach’s alpha (CA1) were set at 0.0 and 0.7, respectively.
The formula of sample size calculation was presented in Figure 8. The minimum
sample size was determined at 18 participants for calculating Cronbach’s alpha
coefficient. However, this study was conducted with the validity study that required
at least 100 participants. This study required 100 participants with chronic foot pain

for internal consistency evaluation.

n= [{(%) (Za/z + Zﬁ)z} - ln(5)2] +2

Where

1 — CA,
gl
1—CA,

Figure 8 Sample Size Calculation Based on Formula by Bonett

For the test-retest reliability study, the sample size was calculated from the
minimum number of participants that reported in the test-retest reliability of the
Persian version of MOXFQ. The data of 30 participants were analysed for ICC values
and reported between 0.83-0.89 of ICC (20). Thus, this study recruited 30 participants

for test-retest reliability study.
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3.2.6 Instruments

® The Screening Form (Appendix F)

There were six items about inclusion/exclusion criteria. Potential participants
answered this form before data collection. Each item was answered in the
dichotomous data except for the VAS. The VAS item asked the participants to rate
their pain intensity, i.e., “Do you have foot pain? If yes, please specify the pain
level”. After the Screening form was completed, potential participants were
considered for inclusion or exclusion criteria.

® The Demographic Form (Appendix G)
This form aimed to gather descriptive data. This form consisted of 4 questions

that asked about age, sex, weight, and height.

® The Thai-MOXFQ (Appendix D)
A region-specific questionnaire contained 16 items asking information on foot
pain, walking/standing, and social interaction subscales that can be responded to
each item in 5 levels from none of the time to all of the time. This questionnaire

was translated and cross-cultural adaptation from English to Thai version.

® The Screening Form for reliability study (Appendix H)
There were two items that evaluate the consistency of participant’s

condition. This form asked about foot pain intervention and foot pain symptom over
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the last 48 hours. This Screening Form identified the participants with a stable

condition that required in process.

3.2.7 Methods and measurements

The methodology of this study was approved by the Ethical committee of
Chulalongkorn University prior to the study. Six research assistants were recruited
from physical therapists with at least 3-year of clinical experience in three physical
therapy clinics. They had roles for participant screening and data collection.
They were practised about screening potential participants (using the consent letter,
demographic form, screening form, and screening form for reliability study) and

completing the Thai-MOXFQ.

The screening and data collection phases were performed three physical

therapy clinics including:

® Physical therapy clinic at the National Stadium, Bangkok

® Physical therapy clinic at the Faculty of Allied Health Science, Chulalongkorn

University, Bangkok

® Fixme Medical and Physio Clinic (Physical therapy clinic), Bangkok

There were two sessions in the reliability study: baseline and re-assessment.
The baseline assessment was performed by the project manager or research

assistants. The potential participants had to agree and sign the consent form before
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the screening process. Then, potential participants were screened by screening and
demographic forms. The participants who passed the screening were diagnosed as
having foot problems by the research assistants. Then, the participants completed
Thai-MOXFQ for the baseline assessment. The participants were asked to refrain from
foot pain intervention before the reassessment. The interval time ranged 2-14 days
during the two assessments. At the beginning of reassessment, each participant was
asked to complete the Screening Form for reliability study. The screening form of re-
assessment consisted of two exclusion criteria following:

® Foot and/or ankle pain(s) intensity changed over time. (VAS change more than

8 mm.) (116)

® Receive any physical or medical interventions between the sessions.
Finally, the participants who passed the 2-item criteria were asked to
complete the Thai-MOXFQ. The methodology of reliability study is showed in
Figure 9.

3.2.8 Statistical analysis

Raw data from the Thai-MOXFQ were transformed into a spreadsheet of
Microsoft Excel 365. Statistical analysis was calculated by SPSS version 22. A p-value
< 0.05 was considered to statistically significant. The demographic data was

calculated via descriptive statistic.
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3.2.8.1 Test-retest reliability

A score of each dimension of the Thai-MOXFQ was assessed for test-retest
reliability using the intraclass correlation coefficient (ICC). This study was identified
the ICC model as ICC (3,1) and absolute agreement. Data analysis used the score of
the Thai-MOXFQ at the 1st and 2nd sessions. ICC range from 0 to 1 was regarded as
no reproducibility to perfect reproducibility, respectively. ICC values of above 0.7 to

1 were considered acceptable (96).

3.2.8.2 Internal consistency coefficient

Internal consistency was assessed by Cronbach’s alpha coefficient for each
dimension of the Thai-MOXFQ at the 1st session. A range of Cronbach’s alpha
coefficient was reported between 0 to 1. The acceptable level of Cronbach’s alpha
coefficient was over 0.7 and not more than 0.9. Cronbach’s alpha coefficient over 0.9

was considered as redundancy (95).



100 potential participants with chronic foot
and/or ankle problem was recruited into study
by using

® Screening Form

1% session: 100 participants will be asked to
complete
® Demographic form

® Thai-MOXFQ
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Internal consistency

(Cronbach’s Ol coefficient)

Screening Form for reliability study

2" session: After 2-14 days, 30

participants were asked to complete

Test-retest reliability

®  Thai-MOXFQ

(Intraclass correlation coefficient)

Figure 9 Reliability study of Thai-MOXFQ
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3.3 Validity study of the Thai-MOXFQ

This study aimed to provide construct validity of the Thai-MOXFQ in
individuals with chronic foot pain. Three subscales of the Thai-MOXFQ, i.e., pain,
walking/standing, and social interaction were determined in correlation with the VAS,
Thai-FAAM, and SF-36, respectively. As showed in Table 9, the psychometric property
of Thai-FAAM shows higher correlation with SF-36 than the Thai-FAQS. Therefore, the
present study selected the Thai-FAAM for the investigation of the validity of

walking/standing subscale in the Thai MOXFQ.

3.3.1 Study design

A measurement study design

3.3.2 Participants

This study recruited potential participants with chronic foot pain in
community-based  settings, for example, health clubs, sports centres,
and rehabilitation centres located in Bangkok and suburb. Information on participant
invitation and research details were distributed to the potential participants via the
chiefs of the community-based settings. The project manager made an appointment
with the potential participants for screening and data collections. A total of 100

participants took part in the validity study.
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3.3.3 Inclusion criteria

The inclusion criteria were the same as the reliability study of the

Thai-MOXFQ as follow

1) Aged 18-60 years

2) Able to read and write in Thai language

3) Have foot and/or ankle pain(s) for at least 3 months

4) Have pain intensity at foot more than 20 mm when measured by the Visual
Analogue Scale (VAS) (114)

5) Able to complete the questionnaires individually

3.3.4 Exclusion criteria

The exclusion criteria were the same as the 1% session exclusion criteria of

the reliability study of the Thai-MOXFQ as follow

1) Have a diagnosis of mental problem(s)

2) Have a diagnosis of neurological problem(s) including Stroke, Parkinson’s
disease, Multiple sclerosis

3) Have pain(s) at lower back, hip, thigh, knee, and shin during weight-bearing
(VAS more than 20 mm) (114)

4) Have surgical experience at foot and/or ankle

5) Have a diagnosis of underlying disease(s) including Gout, Rheumatoid arthritis

and Diabetes mellitus
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3.3.5 Sample size calculation

The sample size was calculated based on the previous study that reported
92% of patient-reported outcome measure articles had the ratio of subject to items
was 2 and 90% of the article had at least 100 participants or greater (117).

Therefore, this study was recruited 100 participants with chronic foot pain.

3.3.6 Instrument

® Thai-MOXFQ, as adapted by the present study

® Thai-FAAM (Appendix 1)

The Thai-FAAM is a 29-item questionnaire that is divided into 21 items of
activities of daily living and 8 items of sport activities. Each item can be scored with
five choices that defines level of difficulty from 4 (no difficulty) to O (unable to do)
and non-applicable choice (scores are not be calculated in a total score of each
subscale). The actual score is transformed into 100 percentage by the highest

potential score. A missing item is considered as non-applicable.

® Thai SF-36 (Appendix J)
A general questionnaire with 36 items that is frequently used in clinical
practice and research. This questionnaire intends to assess the general health and
quality of life with eight subscales (physical functioning, role physical, role emotional,

social functioning, mental health, energy/vitality, bodily pain, and general health
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perception). A raw score of each subscale is converted to a metric of 0-100 with
higher score represents higher quality of life. Additionally, all subscales can be
divided into the physical and mental summary components. The score of missing

items is calculated from the average score from other items in same subscale.

3.3.7 Methods and measurements

The screening and data collection of validity study were performed at 3
physical therapy clinics same as the reliability study. The research assistants were the
same persons as the reliability study. They had the same roles for participants
screening and data collection. They were given information about how to screen the
potential participants (using the consent letter, demographic form, and screening

form) and how to complete each questionnaire in the validity study.

The validity study of the Thai-MOXFQ was conducted together with the
reliability study. The consent letter, screening form, demographic form, and the Thai-
MOXFQ were used the same as in the reliability study at the baseline assessment.
The participants were passed physical diagnosed before completing the Thai-MOXFQ,
Thai-FAAM and Thai SF-36 individually. If participants had any problems,
the researcher team provided the information until the SF-36 and the Thai-FAAM
were completed. These questionnaires were rechecked for missing items after

completion. The methodology of the validity study is showed in Figure 10.
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3.3.8 Statistical analysis

Raw data from the questionnaire were transformed into a spreadsheet of
Microsoft Excel 365. Statistical analysis was calculated by SPSS version 22. A p-value
< 0.05 considered to statistically significant. The data of VAS was gathered from the
Screening Form. The data of Thai-MOXFQ at the first session in the reliability study

was correlated with the Thai-FAAM, Thai SF-36, and VAS.

3.3.8.1 Construct validity

Spearman’s rank correlation coefficient was calculated to examine the
construct validity among the Thai-MOXFQ, Thai-FAAM, Thai SF-36, and VAS.
The score from pain, walking/standing, and social interaction subscales of Thai-
MOXFQ were analysed with the VAS, all SF-36 subscales (physical functioning,
role physical, role emotional, social functioning, mental health, energy/vitality,
bodily pain, and general health perception), and all Thai-FAAM subscales (ADL and
sport subscale). The correlation coefficient value was interpreted in the direction and
magnitude of relationship. The positive and negative values were defined in the
correlative direction in the same way and opposite way, respectively.
The negative value was presented in relationship when compare Thai-MOXFQ with
Thai SF-36 and Thai-FAAM. The positive value was presented in relationship between

Thai-MOXFQ and the VAS. The range of value from 0 to 1 was defined as the
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magnitude of relationship. A value above 0.5 was considered an acceptable level of

relationship (32).

In the present study, the Thai-MOXFQ was expected to maintain characteristic

of the original version. The walking/standing subscale of Thai-MOXFQ was expected

to demonstrate good relationship with the activities of daily living subscale of the

Thai-FAAM, physical functioning and role physical subscale of SF-36. The pain

subscale of the Thai-MOXFQ was expected to demonstrate good relationship with

the VAS, bodily pain of the Thai SF-36. The social interaction subscale of the Thai-

MOXFQ was expected to demonstrate fair to poor relationship with Thai SF-36 in all

subscale

100 potential participants with chronic foot
and/or ankle problem were be recruited into
study by using

® Screening questionnaire with VAS

A

100 participants with chronic foot
and/or ankle problem were asked to

complete

If the total number of participants
are lower than 100, the participants
were be recruited until reach 100

persons.

® Demographic form
® Thai-MOXFQ
® Thai-FAAM

® This SF-36

Construct validity
(Spearman’s rank correlation

coefficients, r)

Figure 10 Validity study of the Thai-MOXFQ



CHAPTER 4

Results

4.1 Cross-cultural adaptation of the Thai-MOXFQ

The translation and cross-cultural adaptation were performed in August 2019
and finished in October 2019. The researcher translated the MOXFQ into Thai version
with the ISPOR guideline. In the preparation (Stage 1), the permission to use MOXFQ
was allowed by the developer. The key in-country consultant, Praneet Pensri, agreed
to provide supervision during each translation stage. In stage Il, two forward
translators were recruited to translate the original MOXFQ individually. The first
forward translator (Stage Il) was the key in-country consultant while the second
forward translator was a lecturer from Chulalongkorn University Language Institute.
They were native Thai speaker who experienced the English-Thai translation. Then,
the two Thai versions of MOXFQ was reconciled by the key in-country consultant
and researcher in stage lll. Regarding back translation (Stage IV) the Thai reconciled
version was back translated to English via two back translators. Two native English
translators who fluent in Thai was recruited in this stage. The first back translator was
a lecturer from Chulalongkorn University Language Institute. The second back
translator was the bilingual lecturer who has experienced in Thai-English teaching

and translation for more than 5 years. The second translator was recruited from an
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outsourced unit. They were blinded to the original version of MOXFQ. The back
translation review, Stage V, was performed by comparing the original version of
MOXFQ with two back translation with developer supervision. All instruction,
question, and choices were approved by the developers. The harmonization,
Stage VI, was performed via the key in-country consultant and researcher. The
original version, two forward versions, reconciled version, back versions were
compared with each other to identify wording error and misunderstanding. In
cognitive debriefing (Stage VII), the first Thai-MOXFQ was obtained and tested in 10
individuals with chronic foot pain. The face-to-face interview was performed via the
project manager that focus on wording and understanding. Next, review of cognitive
debriefing results and finalization (Stage VIII), all comments from the previous stage
were discussed and applied in the first Thai-MOXFQ. The first Thai-MOXFQ was
reviewed via the proofreader, a Thai physiotherapist who experienced in English-Thai
translation before the finalization (Stage IX). The Thai-MOXFQ was successfully
translated with minor changes due to cultural differences. No MOXFQ items were
removed during the translation. The time to complete Thai-MOXFQ ranged 3 to 7
minutes. There were some items was adapted during translation. Considering item 8,
| catch the bus or use the car instead of walking, because of pain in my foot/ankle,
the bus and car was adapted to vehicle. In items 9-10, the word “Self-conscious”

was changed to worried and anxiety in Thai language. The word “Shooting pain”,
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suddenly onset of pain, was adapted in to “Sharp pain”. The results of this study

were reported in APPENDIX E.

4.2 Reliability study

The data collection was performed during February to November of 2020.
In order to assess test-retest reliability, this study recruited 50 participants with
chronic foot pain via convenience sampling. 13 participants were excluded due to
having low back pain, knee pain, duration of foot pain lower than three months,
diagnosis of diabetes mellitus. 37 participants completed Thai-MOXFQ at the
baseline. At the reassessment, 37 participants were required to retest the Thai-
MOXFQ. However, seven participants were excluded due to getting intervention and
having decreased pain level. Finally, there were 30 participants who completed

baseline assessment and reassessment.

4.2.1 Participant’s characteristics of test-retest reliability

A group of 30 participants with chronic foot pain were included in this study.
The mean age of the group was 40.17 + 13.72 years. The mean value of BMI was
26.05 + 5.12 kg/m? The participants were received physical examination performed
by experienced physical therapists and classified into 4 groups including plantar
fasciitis, tendinopathy, hallux valgus, and ankle instability. A summary of participant’s

characteristics of test-retest reliability is reported in Table 14.
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Table 14 Participant’s characteristics of test-retest reliability (n=30)

Participants with Chronic Foot Pain

Variables
n Mean (SD)

Gender

Female 18 -

Male 12 -
Age (year) - 40.17 + 13.72
Weight (kg) - 71.23 + 20.57
Height (cm) - 164.80 + 10.37
Body mass Index (kg/m2) - 26.05 £ 5.12
Physical therapy diagnosis

Plantar fasciitis 18 -

Tendinopathy 8 -

Hallux valgus 2 -

Ankle instability 2 -

4.2.2 Test-retest reliability of the Thai-MOXFQ

The score of Pain, Walking/Standing, Social interaction subscales, and total
score of Thai-MOXFQ were compared between baseline and reassessment.
Test-retest reliability was evaluated via ICC5;. The ICC of the Thai-MOXFQ subscales
ranged from 0.763 to 0.833 while the ICC of the total score was 0.823.
All MOXFQ subscales and total score demonstrated high level of test-retest reliability

(ICC > 0.75). These results are reported in Table 15.
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4.2.3 Internal consistency

The internal consistency of the Thai-MOXFQ was conducted together with the
validity study. The data of 100 participants who passed eligibility criteria and took
part in the validity study were calculated for the internal consistency item-by-item to
represent internal consistency of the Thai-MOXFQ. Cronbach’s alpha coefficients of

the Thai-MOXFQ varied from 0.738-0.871. All subscales demonstrated high level of

internal consistency (0.7<0<0.9). Three MOXFQ’s subscales were considered as

acceptable level and no redundancy. Table 16 shows Cronbach’s alpha coefficients

of Thai-MOXFQ.

Table 15 Test-retest reliability of the Thai-MOXFQ (n = 30)

Mean (SD)
ICC (95% CI) p-value
Baseline Reassessment

Thai-MOXFQ

Walking/Standing 54.05 + 21.22 50.37 £ 19.60 0.833 (0.677-0.917) <0.001

Pain 55.50 + 17.29 53.42 + 15.92 0.763 (0.550-0.881) <0.001

Social Interaction 49.17 + 18.62 46.60 + 21.29 0.779 (0.589-0.888) <0.001

Total 53.28 + 16.53 49.47 + 16.52 0.823 (0.645-0.914) <0.001
VAS 49.80 + 17.02 47.17 + 15.20 0.941 (0.880-0.972) <0.001
Table 16 Internal consistency of Thai-MOXFQ (n = 100)

Thai-MOXFQ Cronbach’s alpha coefficients; OL

Walking/Standing 0.871
Pain 0.738

Social Interaction 0.748
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4.3 Validity study

The data collection of this validity study was conducted during August to
October 2019. This study recruited 100 participants with chronic foot pain.
Chronic foot pain was reported 38 on left foot and 62 on right foot. The mean age of
the 100 participants was 40.26 + 12.13 years. The participants were diagnosed into
plantar fasciitis (n = 63), tendinopathy (n = 18), ankle instability (n = 9), tarsal tunnel
syndrome (n = 4), ankle impingement (n = 3), hallux valgus (n = 2), and metatarsalgia

(n = 1). Participant’s characteristics are demonstrated in Table 17.

Table 17 Participant’s characteristics of validity study

Participants with Chronic Foot Pain
Variables
n Mean (SD)

Gender
Female 56 -
Male a4 -
Age (year) - 40.26 + 12.13
Weight (kg) - 67.94 + 15.44
Height (cm) E 164.80 + 9.08
Body mass Index (kg/m?) - 24.85 + 4.17
Physical therapy diagnosis
Plantar fasciitis 63 -
Tendinopathy 18 -
Ankle instability
Tarsal tunnel syndrome

Ankle impingement

N W B~ O

Hallux valgus

Metatarsalgia 1 -
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Table 18 Mean score of Thai-MOXFQ, Thai-FAAM, SF-36, and VAS in Validity study

Questionnaires Mean score (SD)

Thai-MOXFQ

Walking/Standing 54.65 + 18.24

Pain 59.40 + 15.01

Social interaction 52.25 + 18.30

Total 55.41 + 14.83
Thai-FAAM

ADL 73.52 £ 18.77

Sport 60.00 + 24.31
Thai SF-36

Physical component summary 60.81 + 18.45

Mental component summary 67.33 + 17.60
VAS 54.45 + 16.29

Table 18 demonstrated mean scores of Thai-MOXFQ, Thai-FAAM, SF-36,
and VAS reported by 100 participants with chronic foot pain. The mean value of
Thai-MOXFQ was 55.41 + 14.83. The mean of VAS was 54.45 + 16.29 that same level
as Thai-MOXFQ. The higher score of Thai-MOXFQ and VAS refer higher severity that
opposite to the Thai-FAAM and Thai-SF36. Mean of Thai-FAAM ADL and sport
subscales were reported as 73.52 + 18.77 and 60.00 + 24.31, respectively. Thai SF-36

was reported mean of PCS as 60.81 + 18.45 and MCS as 67.33 + 17.60.

Construct validity of Thai-MOXFQ, Thai-FAAM, VAS, and SF-36 is reported in
Table 19. Spearman’s correlation coefficient was performed to examined correlation
coefficients (r). Correlation of the Thai-MOXFQ was positive direction with the VAS

while negative direction was reported in the Thai-FAAM and the Thai SF-36.
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Correlation coefficients of the Thai-MOXFQ demonstrated moderate level when
compared with the Thai-FAAM sport, the VAS, and the Thai SF-36 MCS. This study
found good relationship of the Thai-MOXFQ with the Thai-FAAM ADL (-0.711),

Sport (-0.543), VAS (0.598), Thai SF-36 PCS (-0.681) and MCS (-0.594).

The Spearman’s rank correlation coefficients between subscales were
calculated, as seen in Table 20. Thai-MOXFQ walking/standing subscale showed
moderate relationship with FAAM activities daily life and physical function,
role physical, bodily pain, and social functioning domain of SF-36. Pain subscale
demonstrated moderate relationship with FAAM activities daily life, SF-36 bodily pain
and social functioning, and VAS. Social interaction subscale showed correlated with
SF-36 bodily pain and social functioning domains. The results of plantar fasciitis
group were in line with all participants results. Considering all groups,
walking/standing subscale showed moderate to good relationship with Thai-FAAM
ADL and SF-36 physical function. The Thai-MOXFQ pain showed moderate to good

relationship with Thai-FAAM ADL, VAS, and SD-36 bodily pain in every groups.
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CHAPTER 5

Discussion

The MOXFQ was developed from the previous version for assessing patient
undergoing hallux valgus surgery. Each item was developed from interviewing
participants with a wide range of foot conditions. In the first phase, the MOXFQ was
reported to be reliable, valid and responsive in patients undergoing foot and ankle
surgery (15). The MOXFQ was suggested to use in patient with foot and ankle
conditions with supporting overall psychometric properties (18). The advantages of
MOXFQ are short and simple to complete. The MOXFQ also contains social
interaction subscales that specified on cosmesis and self-consciousness of foot and

shoes.

This study translated the MOXFQ from original into Thai version by cross-
cultural adaptation. The cross-cultural adaptation processes were carried out
according to the International Society for Pharmacoeconomics and Outcomes
Research (ISPOR) (29). The results showed that Thai-MOXFQ was successfully
translated with minor change. The Thai-MOXFQ was tested in participants with
chronic foot pain to prove that it could be measured in Thai populations.

The Thai-MOXFQ demonstrated good level of reliability. The construct validity
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showed moderate level of relationship when compared Thai-MOXFQ with FAAM, SF-

36, and VAS.

Our study supported good level of test-retest reliability of Thai-MOXFQ.
The ICC of Thai-MOXFQ subscales were reported from 0.83 of walking/standing, 0.76
of pain, 0.78 of social interaction, and 0.82 of Total score. These were similar to the
results from the Italian (19), Persian (20), and Korean (25) versions of MOXFQ.
The original version reported higher ICC ranges from 0.92 to 0.96 that related with
the Spanish (21), Dutch (23), German (24), and Chinese (28) versions. In this study, the
test-retest reliability was examined in individuals with chronic foot pain while the
original version was examined in patients undergoing hallux surgery. The difference in
participants might result in lower ICC values. The interval time ranges were stated at
2-14 day between baseline and reassessment. The 19+4 days of interval time was
reported in Chinese version. The screening criteria of reassessment was not reported
in another version. This study used VAS to detect changes between baseline
assessment and reassessment. The participants who VAS changed more than 8 mm

were excluded. This could be bias in test-retest reliability results.

The internal consistency was confirmed in all subscales of Thai-MOXFQ that
Cronbach’s alpha (r) was reported at 0.871 of walking/standing, 0.738 of pain, and
0.748 of social interaction subscales. The Total score showed good internal

consistency at 0.897. There was no item’s redundancy for Thai-MOXFQ. Compared to
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the original version, pain and social interaction subscales of Thai-MOXFQ were similar
results. Walking/standing of original MOXFQ was reported Cronbach’s alpha over 0.9
which similar to Korean (25) and Spanish versions(21). Our results were in line with
the Italian (19), Persian (20), Dutch (23), and Spanish (21) (0.7<r<0.9). Chinese version
reported the highest internal consistency that r ranges 0.98-0.99 of all subscales (28).

There was no removed item in all versions of MOXFQ.

Regarding validity study, this study recruited participants with chronic foot
pain whereas the participants undergoing hallux valgus surgery were recruited in the
original version. This study also identified the participants as overweight conditions
(BMI 24.85 + 4.17 kg/m2). The diagnosis classified by a physical therapist showed that
61% of participants were identified as having plantar fasciitis. This difference in
medical condition and BMI might alter in construct validity when compared with the

original version.

The Thai-MOXFQ pain subscale and VAS showed an acceptable level of
construct validity (r = 0.65). The level of relationship was lower than the Korean
version (r = 0.86) (25). The Korean version recruited participants with hallux valgus
that specifically when compared with this study. The Thai-MOXFQ could be
responded by frequency of symptoms that different from level of pain intensity in
the VAS. These might result in moderate positive relationship between the pain

subscale of Thai-MOXFQ and the VAS. The previous study correlated MOXFQ with
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another pain measurement, the numerical rating scale (NRS), reported acceptable
level of relationship (r = 0.578) (118). In this study, the Thai-MOXFQ pain subscale
and bodily pain of SF-36 showed similar results to the original version as hypothesis.
The study of original version reported a negative relationship that reported of r at
-0.53 and -0.64 (15, 119). In SF-36, pain was asked about intensity and activity

limitation aspects that was different from frequency of pain in Thai-MOXFQ.

Regarding walking/standing subscale, the Thai-MOXFQ showed moderate
relationship with ADL and sport subscales of FAAM. FAAM could be respond by
difficulties while MOXFQ could be answer in a form of frequency of pain that
affected on each activity. When compared with SF-36, bodily pain, physical
functioning, role physical, and social functioning were reached an acceptable level
with  Thai-MOXFQ walking/standing subscale. These results supported construct
validity of the Thai-MOXFQ. These were in line with the original version that
compared MOXFQ with SF-36. The MOXFQ showed good relationship with
corresponding subscales of other foot-specific questionnaires. MOXFQ showed good
correlated with the American Orthopaedic Foot and Ankle Society Scale (AOFAS) in
the original and Spanish versions (15, 21, 119). The German version compared
MOXFQ with the FAOS that showed good relationship with activity of daily living
subscale (ADL) of FAOS (24). The MOXFQ was correlated with FAOS and Self-

Reported Foot and Ankle Outcome Score (SEFAS) that reported good relationship



83

with FAOS-ADL and functional limitation of SEFAS (118). MOXFQ walking/standing had
been correlated with other foot-specific questionnaire that reached acceptable level

of correlation.

This study found acceptable relationship between MOXFQ social interaction
with SF-36 bodily pain and social functioning. These results were similar to the Italian
version which demonstrated that participants were female more than male (19).
Our study reported that there were no different between male and female.
The original MOXFQ showed low relationship between social interaction subscale
and all SF-36 domains (r of -0.038 to -0.367)(15). Later, the MOXFQ was correlated
with physical component of SF-36 in participants undergoing foot and ankle surgery.
The relationship was reported at moderate level (r of -0.538 to -0.541) (119).
This study recruited participants with chronic foot pain that did not involve surgery.
Our participants may concern regarding their participation in work and recreational
activities more than foot and shoes cosmesis compared to patients undergoing
surgery. The ADL items of FAAM were asked about difficulty of standing, walking
even/uneven surface, step climbing, and simple activities. This could be related with
item 13 in Thai-MOXFQ that was “Foot pain prevents me from working or handling
everyday tasks”. Although, FAAM sport subscale included running, jumping, landing,
cutting movement, and recreational activities. These movement could be associated

with item 14 of Thai-MOXFQ that asked for the limitation of social events or
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recreational activities by foot pain. These explained the relationship between Thai-

MOXFQ social interaction and FAAM subscales.

Limitations

There are several limitations of this study that need to be stated.
Our participants were referred from physical therapy clinic and social platform.
Their characteristics were reported in this study. Generalization should be performed
with cautions. This study defined the time interval as 2-14 days. The participants
conditions could be changed during this interval. This study detected change of pain
intensity with VAS between baseline and reassessment in test-retest reliability.
This criterion might provide a good level of test-retest reliability. The researcher
recommended reducing time interval and removed exclusion criteria of VAS different
in further study. This study examined only convergent validity of Thai-MOXFQ.
Further study should examine other aspects of validity of the Thai-MOXFQ

questionnaire.

The responsiveness of Thai-MOXFQ is not available in this study.
Minimal detectable change (MDC) and minimal clinical importance difference (MCID)
was reported in the original version. The German and Spanish versions also reported
responsiveness by MDC investigated in participants undergoing foot and ankle surgery
that difference from this study (21, 24). The responsiveness of Thai-MOXFQ needs to

be evaluated in further study before using in Thai populations. Moreover, this current
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study includes participants with chronic foot pain especially in musculoskeletal
conditions while the original version is developed and tested in participants
undergoing hallux valgus surgery. The difference between foot conditions may affect
the reliability and validity of the Thai-MOXFQ. This current study is the first study of
Thai-MOXFQ. Further study should focus on assessing the responsiveness of the
questionnaire which will be important for the clinical implication. Additionally,

we recommend investigating the Thai-MOXFQ in other foot conditions.

Conclusion

The original version of the MOXFQ can be successfully translated into the
Thai version with minor changes. The Thai-MOXFQ is reliable and valid for Thai
people with chronic foot pain. Our results supported the usefulness of the Thai-
MOXFQ for using with individuals with obesity, plantar fasciitis, and moderate foot
pain intensity. This questionnaire is simple and can be applied in clinical trials and
research setting that can be easily completed within seven minutes. The assessment

of social interaction is an advantage of the Thai-MOXFQ.
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APPENDIX B
PERMISSION LETTER

8/30/2021 Gmail - Permission to use Manchester-Oxford foot questionnaire (MOXFQ)

M Gmail Tar Poramat Kul-eung <kul.poramat@gmail.com>

Permission to use Manchester-Oxford foot
questionnaire (MOXFQ)

Martina Zagaria Fri, Oct 12, 2018 at 7:31
<Martina.Zagaria@innovation.ox.ac.uk> PM

To: "kul.poramat@gmail.com” <kul.poramat@gmail.com>

Cc: David Churchman <David.Churchman@innovation.ox.ac.uk>, Jill Dawson
<jill.dawson@dph.ox.ac.uk>, HealthOutcomes
<healthoutcomes@innovation.ox.ac.uk>, Alison Amoss
<Alison.Amoss@innovation.ox.ac.uk>

Dear Poramat

Thanks for your interest in translating the MOXFQ into Thai.

As you know, the translations of our measures are carried out in strict
adherence to ISPOR standards https://www.ncbi.nlm.nih.gov/
pubmed/15804318 and we expect the methodology detailed in the file
attached to be followed as closely as possible.

Please read these items carefully and confirm to us you feel able to undertake
the translation and linguistic validation of the measure.

In order to start this process could you please apply for a free of charge
licence to use the English version for your work?

Please go to our website https://process.innovation.ox.ac.uk/clinical and
select MOXFQ, English for UK version (please try on Monday as our system
is under maintenance today).

If you encounter any problems do let me know and | will help you.

Once your order is complete, the system will send you the English version to
work from. | also attach the Concept Elaboration Document that is very helpful
when approaching a new translation.

https://mail.google.com/mail/u/0?ik=f1f7fc997d&view=pt&search=all&permmsgid=msg-f%3A1614122816517259527 &dsqt=18&simpl=msg-f%3A16...
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8/30/2021 Gmail - Permission to use Manchester-Oxford foot questionnaire (MOXFQ)

Thanks

Martina Zagaria

Project Manager

Oxford University Innovation Ltd.

OXFORD

Clinical Outcomes
Buxton Court, 3 West Way, Oxford OX2 0JB

T: +44 (0)1865 614480 W: innovation.ox.ac.uk

Company No 02199542 VAT No 490 7988 85

# ™% INVESTORS
%_ IN PEOPLE

©@O0xUInnovation @ linkedin.com/company/oxford-university-innovation

We have updated our Privacy Policy, please refer to this for details of how to
amend your communications preferences.

This communication is confidential. If you are not the intended recipient, you should not copy or disclose the message

to anyone, but should kindly notify the sender and delete the message.

https://mail.google.com/mail/u/0?ik=f17fc997d&view=pt&search=all&permmsgid=msg-f%3A1614122816517259527 &dsqt=1&simpl=msg-f%3A16... 2/4
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8/30/2021 Gmail - Permission to use Manchester-Oxford foot questionnaire (MOXFQ)

From: Jill Dawson <jill.dawson@dph.ox.ac.uk>

Sent: 12 October 2018 12:18

To: Prm Ke <kul.poramat@gmail.com>

Cc: David Churchman <David.Churchman@innovation.ox.ac.uk>
Subject: Re: Permission to use Manchester-Oxford foot questionnaire
(MOXFQ)

Dear Poramat, | am copying Dr David Churchman (at Oxford Innovation) into my response. His
department owns the copyright of the MOXFQ and they can assist you.

sincerely

Jill Dawson DPhil

Nuffield Department of Population Health (HSRU)
Richard Doll Building

Old Road Campus

University Of Oxford

OX3 7LF

From: Prm Ke <kul.poramat@gmail.com>

Sent: 12 October 2018 11:04

To: Jill Dawson

Subject: Permission to use Manchester-Oxford foot questionnaire (MOXFQ)

Dear Associate Professor Jill Dawson.

My name is Poramat Kul-eung, a student of the Master of Science program of Department of Physical therapy,
Faculty of Allied Health Sciences, Chulalongkorn University, Thailand. | have been supervised by Dr. Praneet Pensiri,
PT, PhD.

https://mail.google.com/mail/u/0?ik=f17fc997d&view=pt&search=all&permmsgid=msg-f%3A1614122816517259527 &dsqt=1&simpl=msg-f%3A16... 3/4
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8/30/2021 Gmail - Permission to use Manchester-Oxford foot questionnaire (MOXFQ)

According to my literature review, we have found your study and other relating studies demonstrating the importance
and usefulness of the Manchester-Oxford foot questionnaire (MOXFQ). The MOXFQ has been shown to have good
reliability and validity in patients with foot problems. Moreover, there were several studies about MOXFQ cross-
cultural adaptation that translated the original version into 6 languages including Italian, Persian, Dutch, Spanish,
German and Korean. We would like to translate MOXFQ to Thai version and investigate the psychometric properties
of the Thai version questionnaire. So, it would be our pleasure if we could get your permission to cross-culturally
adapt your English version of MOXFQ into Thai version. We would greatly appreciate your consideration of
permissions request. If you require any additional information, please do not hesitate to contact us. We can be

reached at kul.poramat@gmail.com

If you had other suggestions or information about MOXFQ, please reply via e-mail and it will be thankful for your
recommendation.

Sincerely,

Poramat Kul-eung

2 attachments

Clinical Outcomes at Oxford University Innovation - Translation and Linguistic Validation
Process_June2016.doc
368K

@ Concept Elaboration of the MOxFQ.docx
32K

https://mail.google.com/mail/u/0?ik=f17fc997d&view=pt&search=all&permmsgid=msg-f%3A1614122816517259527 &dsqt=1&simpl=msg-f%3A16... 4/4



APPENDIX C

ORIGINAL VERSION OF MOXFQ

MANCHESTER-OXFORD FOOT QUESTIONNAIRE (MOXFQ)

Circle as appropriate:

Please tick v one box for each statement

RIGHT / LEFT
None of Rarel Some of | Most of | All of
During the past 4 weeks this the time y the time | the time | the time
has applied to me:
1. | have pain in my foot/ankle a (| a a a
2. | avoid walking long
distances because of pain Qa Qa Q Q Qa
in my foot/ankle
3. | change the way | walk due Q Q Q Q Q
to pain in my foot/ankle
4. | walk slowly because of Q Q Q Q Q
pain in my foot/ankle
5. | have to stop and rest my
foot/ankle because of pain u a d 4 Q
6. | avoid some hard or rough
surfaces because of pain in [ | [ | [ | [ | [ |
my foot/ankle
7. | avoid standing for a long
time because of pain in my a a a a a
foot/ankle
8. | catch the bus or use the
car instead of walking,
because of pain in my Q = - - Q
foot/ankle
9. | feel self-conscious about
my foot/ankle - a - = Q
10. | feel self-conscious about
(W d (W (W (W

the shoes | have to wear

Please turn to next page
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MOXFQY foot continued
Please tick v one box for each statement
During the past 4 weeks this None of Rarel Some of | Most of | All of
has applied to me: the time Y| the time | the time | the time

11. The painin my foot/ankle is
more painful in the evening u Q a (| a

12. | get shooting pains in my
foot/ankle

13. The pain in my foot/ankle
prevents me from carrying Q Q Q Q Q
out my work/everyday
activities

14. | am unable to do all my
social or recreational Q Q Q Q Q
activities because of pain
in my foot/ankle

15. During the past 4 weeks how would you describe the pain you usually have in
your foot/ankle? (please tick one box)

None Very mild Mild Moderate Severe
a d a a a

16. During the past 4 weeks have you been troubled by pain from your foot/ankle
in bed at night? (please tick one box)

Only 1 0or2 Some Most
No nights nights nights nights Every night
a a a a a

Finally, please check that you have answered every question

Thank you very much

©MOXFQ v2 University of Oxford, Department of Public Health (HSRU), Old Road Campus, Oxford OX37LF, UK
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APPENDIX D

THAI VERSION OF MOXFQ

wuvUsEuWNuIUYanasaananasn (Manchester-Oxford Foot Questionnaire)

WNAUTNNIBINITUIAININTFA

U791 / 48

lue29 4 dunrvineiuu1vanIrunaluil

% 2 Yy a
U551 2909t 1midlansaiign

10.

¥ Y v
YINLINLDINITUIALNN

PnandBINIAuITIElng 9

WNS1E UL

LIRS UITNNTHAUNIZUINLTN

PN BAUTIAINT1EU I

PNV AAURAL NI E

ANNUIN

P Y A A & a9) AN 2 A
VINATRANLRUINURINUUINTBUTUTE
NS UL

TYINATBNAEINITTUUIY & NI

eTaINTR

PN MAUNIAYYTUNAULENUNIS

ORI EREAT ploTh g
PIMAFANAIALNYINUIINVDIAULDY

TIMANFANAIRLNEINUTOUTINN

AULDIRDIlA

105

Tilsaviunsesnne (v) lunaesninieninu

Taiiae

tag

Q

whazionam

o
O Q
O O
O O
Q Q
O O
QO O
O O
QO Q
o O
Q Q

A
Ny
faon

3al

Q

faon

3al



106

lusavinasasvune (v) lunaaa19am7uus

o u e " axvonII
lustae 4 dumsiisinusdanrusalui d
o P PRy ) ' tau
Ussg1eavest i lansevign: lime  wnuaz s naon
. UN9ASY  Aaan
we  lee 1287
1381

11. 9171150V INLAN L NTUTY

Q a a a Q

<@
AauLU
12. %ﬁWL%’ﬁﬁﬂﬂamLUaUﬁLﬁw a A 4 d (|

13. 915U b L N llanun s
o & o a o > v
yIunseyinnanssuuseaiule
14. 9 ldaunsavinfanssuniedany
WIanaNIINTUNUINSNIAUALA | Qa Qa Q a

WNS1ZUINYIN

15.7u%24 4 FUAMINENULNT YINUITUTIENEANUUINNTNALAATUNANVDIVINUBElS

usaviiesowng v lundesfissmneuien)

1id] Weean e Uunand JULSS

Q Q Q Q Q

16.Tu929 4 dUaminEuun viugnsunIumlgainstiavizueulunaunataful

Ausaviieiosne v lundeitssmneuien)

. Wige 1 %139 2 . ) .
Liiflay UNAY GRE NNFY

Q Q Q Q

(W



L0T

MEMERLUAIAGEN 9uUB/1004 AW U|

LATNEIRLEMITLIELUSLIBEMILLIMLY LAINGTALEMITLYIELUSENBEMILEIMLE, , ¢ way
' ' ELULRULERCHIMYINEUNLATLZITLREMMINE uled 03 anp em | Aem ayy asueyp |
LAINEIRLEMS LAINEIRLEM] PERCRLAILENELULBULERRH 3Pue004 AW Ul ued Jo asnedaq

_ _ zZ way|
ls BUZRRLMYILLUBRLIUEULEIMLL ls BURRRLMYILLUDRLIUCKLEIMLL BUJADLLZRALMGIELUBRBILEANE SDURISIP SUOY SUBB|eM PIOAR |

LATSENELULRIELEIMLR, :ksgo:cmwﬁ?% LAMUENELULRIENE 3Pjue/1004 AW Ul uled oAy | 1 Way
LBLIYELY LBLivesY LERIYRLBBNRUIS awif} 3y} Jo N\
LBLIYEBYNGUY LBLIYEBNBUI famjreers W} 2Y3 4O ISOW

(=4 =3 ' e

S92I10Y>

beuUbLN, BEUBLN bEUbLNE SWi} 9y} JO dWOoS
” % & PI-T Wy
M| AL P RCNUT TErE] RN Ao.ey
BB BB, RBILETE] SWi} 9y} JO SUON
MELLYRRALYTILLYGHLILA LLUCRLALTIELLURRLLILA YR{ALLALNBER JusWIaIeYS
2uononpoaul|
BEBUN], (A) BLITUERLUILILEN] BEBUNY, () BLITUEBLUTLILELN BERATUNRMI ( A) RLITUDELUILAVEN] 4283 J0j XOq BUO ( A) ¥2h 35ea)d
. [BRADLISL] LLIMLOACRLSRLREEN 2w 01 pandde
“URUSLYILLIMLRBCRLYRLREEN ' nenuiLl _
_ ToL]BYELLWER TIEFLMEATENE T FERM, g sey sy} SYoom  35ed SU3 sunng
o] BUNELEWEY TEALHEALENE T BLRA] | ' BUITLLBIBEIE TREFILMEALENE D FCRF] TUOIRdNPOIU|
s , BLE / LER N ' ' 1437/ 1HOIH
BLA/LLR TERALIEMILEUYALBITBULE BLA/LLR TERRLIAIANLAIEEUBLBE L]

_ TERALIEMILEYYMLLLLYNBEREIEBURE , :21eudoudde se 91011D

UOISIDA P3)IDu0day Joje)suel) plemydeq puodss ay | Jojeisues) plemydeq isily ay | 1euIsLIO swiay|

UOISISA P3)IDUOI3Y PUB UOIIeISUBIY PIemio

(11l pue || wmmu.mv UOISIDA Pa)ldUOday puke uoljejsuel) piemio

133HS NOILVISNVY.L

3 XIAN3ddV




80T

BPEURL BIPRYAL B LR Jeam 0} aney |

5 o 01 Wey
BRITBALATNEENUERUIBEAUUBELLIMLY BEIBALAIBRENULRUIBERULLIMLY BRUMBIALAIDEENULRUILIEMALMUBENE | SDOYS 9} INOCe SNOIDSUOD-/13S 133y |
N N 9)que/100)

BEINUDBRLAINUERUIBLEUUBELLIMLY BEINBDBRLAINUERUIBELULEIMLE MLERGRLAINUEBUILIEUAEURLNE 6 W)
, , ! AW 1N0Qe SNOIDSUOD-}19S 1994 |
MELCRLA 9UB/1004 AW U|

LAINBIRLEMIFLGIELURIT LAINGIALEMIPLYIELUPLAT
WENELULBULERRIIMYIELUTATILISTER ured Jo 3snedaq ‘Supjjem Jo peajsul g Wy
WILBULRLUELERYIULRYTPLUMIILLIMLE | UMBULREALLERYIUERUIPLUMEILEIMLY ' ,

WHRULEEUDLIALEALLULELIBRYINE 1ed 3y} asn 4o snqg dY3 yd3ed |
LIS LIt MENBRLAIABENELULER 3pjue3004 AW Ul uled Jo asnedaq

' L WSy
MEIRLEM] ls NLANBELUNRBIUEMLEIMLY NEIRLEMS ls MLAMBLLUMREIUCKLEIMLY ULLDERAMLILELIN LI BELUNBEIUEUME 3Wl} SUO) B 10} Sulpue)S PIOAE |
LAINEIALEM LAINEIRLEM PLELCRLAILYENELULBULEREH 3Pue004 AW Ul uled Jo asnedaq

. \ . 3 ] 9 w3y
AELEREEULLIALIIMIBEIUEULLIMLY ALRELEEULLIUEMMEBEIUSULEIMLY ALRELASTIRLMALMIMBLABRBIVBIUILE | S9OBUNS ysnol o piey aWos PIOAe |
nerLey NEMELLyY PLERCRLAILYENELULBULERGH ured JO 9snNeDq 2)UB/00)

, , " _ 5 way
ALEMILAIUMATILYISRURYLEIMLR ALEMILAIUMRETILYIORULECYLEIMLY LAIFLLBRIELUUMARTIRADRYILILEIE Aw 1521 pue dois 01 aAey |
ne 9)UB/1004

LAINEIALEMIBELRFYILEIMLY LMNEIALEMILAMISILEIMLY B Wy
BERLIATASELELULBULERGIIBSLAMYING | AW Ul uled JO 9sNed9q AIMO)S H1em |

UOISISA P3)1DU0daY 10)e|SURI) plemsideq puodas oy | 103ey5URl} plemyDeq Sl DY 1euIsLIQO swiay|

UOISIDA Pa)IDU0day pue uoliesuel) plemio




601

BeIng uLrEngs NEi 2I9ASS
BLBUMLM BLBUMLANGS BLBUMLN 91RISPON
z S22104D
REH REIULING REM PN
ST way
ULTERESL Cr;mmﬁrpw,_ ULIERErL P AIDA
rerey, REINBIE] rere. SUON
(LRYINCWLY
(LRYINBULYLRIIBEBUY DERLTHANRIA ( A) RBLIEAPGLWILAVEN] (xoq 3uo A >ph aseayd)
PRMIBGEUMN] A BLITARELUILIWLNLY) i ! .
M), A RLIEUBEZUILLLENY) L]BLRGMLI ! £IBLRELELIEUNER i9P{Ue/1004 INOA Ul 9ARY Ajjensn
! L]BLRBMLI qT Wy
BERLAIAMLBUIRURILNEITELEYURLRELN LAALEAEMQTGUIASE NELULRAIEAUEL noA uied ay} aqudsap NoA pynom
cA _ BERLAIAMEBUIRLUIEANGIRLLURLALEN _ . _
ALMLL LIELMUALBNE b BERM, s ' BLRELNALIIY LIRILMUILALLNE & BERMY, MOY ‘sy2am ¢ 3sed ay3 Sunng
. LML LIRALMUKLBNS b D, ;
LAINGS LN NEPCLLAILBELNLLULE apjue100) Aw Ul ured
ALEMTY] YUIEADASLULTIATLIVEL EUBUGEM ALEMIY]YIEADAELULTLATLILIEELUBURE ULGBGIGTELBIAL LULTLATLIEE EULY JO 95NEDQ SIHAIIDR Jeuoealdal pT WY
R@n%vr_\rnwwcmmr._u\rQWr;rmﬂHrw,__snr\mw ;@ﬂw?_\ﬁwwcemrh_v\rcwrnrm_n«_\_r\ﬁir\@ @W_\_,Rav‘_%vrs.nwwcemr__v\rawrarm_;,_?@ 10 1e0os Aw J)e op 0} 3)geun we |
YIMELERLMIELULULL SINIAIIOE ABPAISAS HIOM
WIMLLLERSMMEEEUBULABEATLEL MELLRELNEWLEULIALLU/MLMLIALLY
GEWILLILY AW INO SUIAIIRD WO SW €1 W
BELRLIEILEIMLLA] LILLAINEIELULE BRGIUBANTU] LATLENCRLILILBENELULE
GELRELEIE]LEIMLAIILL LLINEIELULE ! ! sjusnaid apue1004 Aw Ul uled ay |
r\_,\zm;m:.d,_:wémw_{w%fmﬁ %ﬁ:a:g:wdcmmrw%% MBRGRLAILL MBNBLELULBIENE | SPjue/3004 Aw Ul suted 5uljOOYs 395 | 21 way
el SuluaAs ayy ul \njured
s ne 1T way
PLRUM]FLRULILEIMLABCRLATIABEMELULE 2Jow S| dpjue/3004 Aw Ul uied sy
L4 c 0 [ 3@3@83H3Wc_\3r\§Pw,_rm\.,_ir\@ :v@gﬁdewCC,nﬁ@,_ﬁ\@vgnr\_%,@sq\?wrc_\m
UOISISA P3)1DU0daY 10)e|SURI) plemsideq puodas oy | 103ey5URl} plemyDeq Sl DY 1euIsLIQO swiay|

UOISIDA Pa)IDU0day pue uoliesuel) plemio




011

TLIELBMECEAMNT

TLELENGENANT

, . , / sBsLgenprelzemnCn UPNW Ao NoA sjuey |
NEYLBLIRBELIBEUMLIALEBRLRCIBUNEGR NCYLELIRCELIBEURMLIAUERRLRRIIYNECR
- B CRUKNEWIELELY TONSoND AToAS paiamsue suipug
—_ b A4 Lf g I )
ELELPUANLUILLLY TUOLYUANLWIELLLY . ;
. . . . NCYYIMUBLLMLLELLYUEN] BEBURLA /ey NOA eyl soayd aseayd ‘A)eurd
NEYYIMLALENBIBELEWLIBEU NRLIAYE NEYYIILALENBEELLVLIBEY IRLALE '
3mc._$ :mcS :mcrm 1YdIu A1an3
MYRLEK MURLEK nwuikneuIt SIYSIU JSON
=4 L4 =4 LA
s92104D
LYBLN, MYbLM TLYBLNE SIYSIU WO
s 91 W3y
T Z BEW T BRM Y Z BEW T DRI T Z BEW T BRMIM S1ysiu z 4o 1T AuO
R, BB, REAErE] S1YSiu oN
(ERYINCBLY (ERYINEBLY (PCRAADRMT A NEYUBLILLNY) (X0g BUO A >N asead)
BRMIBERUNY, A mrn_\rv@wg%@w:c PRMIBEIUN] A mrnswmwgégwpc rejeen JIYSIU 3 paq Ul 9)Ue/3004 o1 woy
MYBLEULELIN]NEMILRUMLIANLUNS MYBLEULELIN]NEIILCUNLANLUNE MYLLEUNBIMENATERMUNBRLAIALEN INOA woyy uied Ag pajgnos) usaq
LANEIELULE LIRALMUALBMRE b BERMY, | LANKIELULE LIELLMWALLNE b e | LWTQIRUITULRALMUMALBNE b BERM), | NOA ARy ‘sY99m p jsed dy3 Bulng
UOISI9A P)IDUODY Joje)|sueI} piemydeq puodas ay| Joje\suel} plemydeq 1sily YL 1eulsQ Swiay|

UOISIDA Pa)IDU0day pue uoliesuel) plemio




1117

‘ued 300} JO 3SNEDIQ ISMO)S Hjem | ‘uted 3004 0} SUIMO A)MO)S DI0U Yjem | LAINEIZLEMIBELAMLGILEIML P Wl
‘ured 1004
‘uled 1004 JO 3SNEDQ 31EM | MOY ddUBYD | LWINEIRLEMIMYISLUSEMRBENILLIMLE ¢ Wy
0} aNp Sup)em Jo Aem jensn Aul pasueyd aAey | cor ,
‘ured
‘uled 3004 0} NP SIDURISIP SUO) SUIY|eMm PIOAE | LAINEIALEMT | BUTARAELNYIELUNBBIVLHLEIMLE Z Wdy
1004 JO 9SNEDQ SSDURSIP SUOY SUlY)em PIOAE | z f
‘uled 1004 aney | ‘uted 1004 aney | LATSEMLELULBTELLIMLE T Wy
swliy syl W sKemy LeLIvREY
|awill |yl e souy sKemje Jsoud)y LseLIYRBUNEUY
sa210D
SSWIIPUWOS A)jeuolsesd BEWBLN,
“ pl-1 Wy
A\pieH INEYIY ey ALY
IEVEIN] 1] Je 10N BET,
Juswle)S reLeyen
JUSWIS}EIS YIS JO JUOH Ul XOG 3L} ( ) HON 95es)d ZUonoNpoIU|
Uoea JO Juol4 Ul XOg 8y} Ul A\; ¥Doayd asead RLWNLLUCALIKECRUMNY, A\; BLIEKBBLILABEN]
“N9sAW saqLdsap A)ediinads .
UOIIPUOD AW aquDSIpP 1597 BRI LEIMLY,
JUDWIDIE)S SUIMOY10) DY} ‘Soam Inoy sed ayy U ’
SJUDUIDIRYS SUIMO)04 DU ‘syoam ¢ jsed ayy Suung PCREYRLREENMN]CWIELLYCH LEFILMAKLENE  BLRM] | TUORONPONU|
19)/Aysu :21eudoidde g !
‘193] / 3YSU pIOoM 2)geuns Sy3 91241 BLE/LER ‘TESALITMILEYYLUTEBURE
1S0OW 3Y3 YUIY} NOA 18y} pIom 33 9)211D !
Joje|suel) pIeMMDRQ PUODSS SY | Joje\suel) plemydeq 1sily 9y UOISISA Pa)IDuoday swisy|

uoljesuel) piemioeg

(A pue A\| 95e1S) SUIMBIADI puUE UOIjR SURI}) plemydeg




¢l

.C_mo_ JOO0J JO a@snedaq SaljiAloe (euoljesidal

‘uled 1004 AW 0} SUIMO

r\_“SD,WJ RLEMIY] SIERIAELULTLIATL

T WSy
10 S3UDAD 1epos J1e ul a3edidied jouued | SIIAI}OR 1BUOIIBID3I IO 1BID0S J)B Op JouueD | MESLUBUREITILIBLIATEE L UBULIABELIELRIEILEIMLY,
'sysey AepAIana ‘S9AIOE YIMELERENITLEULY
¢1 W3y
sunpuey 1o Supom wWoiy aw syuaAaid ujed 3004 A)IBp JO 3JOM SUIOP WO Sl S320\g uted 1004 AN LABEAMLBLABELIELEE]LEIMLRKILLLWINETELULR
3004 Aw Ul uted dieys aney | 1994 Aw Ui ured dieys e 1994 | fEKD@?ijEmwrwgrw FARUEN
"SUIUDAD
"SUIUSAS Y} Ul paleAeisse $198 uled 1004 AW MBILRVIIFRULILEIMLLERLATASENELULE 1T way
3y} Ul A)epadss 1004 Aul Ul suled SUIMOIS aAeY | g !
“Jeam 0} .
"JeaM O3} 9ARY )M | Jey} S90US INOCE SNOIXUR W | BIPCYREIRIBALAIDEENUERUISERUUBELLIMLY 0T way
9ARY | JeY} S20YS JO 9dA} 9y} INOCge PaLIOM WE | _ :
"}00} AW noqe paliom we | ‘uted 3004 AU JNOCE PALIOM WE | o@,_:ggpr\_%:knmm,_cg\mcmmr@srmw 6 Wy
‘ured 1004 JO asNed3q Sujem ‘ured 3004 Aw 03} LAINEIALEMI
T g wey
JO peajsul Jed e Jo uoljepodsuely ongnd e axey | aNp Supjjem Ueyy Jayiel Jed 1o sng AQ 93NWILLIOD | MYILLURANYIABULEELE LBRYIBLRUTPLIASILEIMLY,
‘ured 3004 JO uted 300y Jo
LMNEIALEMT | FLLANBELUDRBIUEKLEIMLY JRTVEN
95nedaq 2w} JO spouad SUo) 1oy SUIpUR)S PIOAR | | 9snedaq awl} Jo spouad Suo) 1oy puels 03 Jou Ay | f
‘uled 300y jo .
‘uled 1004 0} NP S2BUNS YSNOJ IO pley PIOAE | LMINEIALEMIRE RERBEUDRTIAEMIIMBREIUSULEIMLE 9 way
9SNLIIQ S9BHNS YSNOJ IO PIRY UO SU|em PIOAE | ! £
‘uled ayy ‘uled 1004 \
NEINELERLEMILWIUMRBTSIRUEBBLEIMLY G wdy
JO 9snedaq 300} AW 15 pue Supjiem dois 03 oAy | | JO })NSaI B se 1994 Aw 3531 pue supjjem dois snu |
Jojeysuel} plemydeq puodas ay| 1o3eysuUel} plemydeq sl 9y UOISIDA P3YIDUOIDY HUIEN

uoljesuel) piemioeg




ell

‘24reuuonsanb

SIY} JoMmsue 03 Suwll} 3y} Supye) 4o} NOA yuey |

"2J1euUonsaNb siy} 03 suipuodsal

0} W} JNOA SUIRDIPSP J0) YdNW AISA NOA Muey |

mRrGDQEDDjD@Er@gncmrgwc3h$$vmvrm®3@9®z@

TLOLY
SUORSSND 51 SUoNsSNo N . . Suipug
UANEWRLULYNRYYIMLILLENCIELEBLIBEY NRLLYE
1B paJomsue aAey NoA 1eyl 3oayd asead ‘A)eul SUT B paJiamsue aAeY NOA J 3oayd asead ‘Ajise ° &
YUl
nYRLEK
1YSIU A19A7 / S3ysiu YsIu A1aA3/saysiu Sa210D
rbLn
Auep / S3YSIU SWOS / SIYdIU g IO T 3SN[ / SUON ISON/SIYSIU DWIOS/SIYSIU Z 10 T AUQ/SUON - 9T W)
MY Z GEW T DRI
Ree)
(J9MSUEB SUO AUO IO} XOg 33 Ul (A)>P3Y 3583)d) | ('SIaMSUR JO JUOH Ul XOg U0 Auo ()1 35e3)d) (LRYINGULYNRMINEEUN] A RLIUNELUTLLLELNY)
‘ydiu 1e dog)s ‘14siu 1e do9)s INoA duunp noA MUBLBULBLININGM 9T Wy
INOA squnysip uled 3004 ‘syaaMm § 3se) 3y} Sulng SgUNIsIp Uled 100} INOA ‘sy@am § 3sed ay3 Suung MEWNLANLUNELAINEIZLULE LIRFLMLULIMLE b BERTL)
2I9ASS 2U9ASS BEINE
91RISPO S1eISPON BLBUMLN
sa210YD
Ely AN REML
GT W3y
E)NWIEYN EYNWSEYY ULIEREN
SUON SUON ey,
(IoMmsue suo AUO 104 XOQ| (‘SISMsuUe JO JUOl4 Ul XOQ 3UO Ajuo A\L (ERYINCULYRRIIDRBUMN],
BUI UL () XP3YD 35e31d) (3004 InoA up uted ayy | 3213 9sea1d) (3994 JNOA Ul SINd20 A)elauas jeyy ujed A BUITARGEUILILBEN]) L]PLRCHLANCRLAIANLSUIACUIE GT Wy
9qLDSIP NOA P\NOM MOY ‘SYIaM § 3se) ay3 supng 9qDSIP NOA ued MOY ‘S)oam p 3sed ay3 Sulng WNEILEYRLBEEN LML LIELMUKLBNE b PR
Joje|SURI) piemy DR PUODDS Sy 1o3eysuUel} plemydeq sl 9y UOISISA Pa)IDuoday swiay|

uoljesuel) piemioeg




APPENDIX F
SCREENING FORM

AT m?fm'ej"1uﬁwa'1MLLazﬂiaﬂ%@gamaaﬁaﬁmmumwmﬁm%a TagidanAnaUMiesAnaUuLRen 150

]

lddannuninsaiudvinuannign

114

1. vudilsauseaevisoli

0 19 55U Q L

2. Mueglasunmsidadeanunmdvionueiieivdymaunindsmvsely

O 1 Q L

3 MunglATUNISHFRNUS IS atawinus okl

O 1 QL

4. Winsgywniantennsiin (mndiansaestiangansey $29nulauniign)

O de O

5. virudinsuiawindussesiiatuiunin 3 Wweaunsaly

(Mnviudionnstin nian YaudusryseivanuUInuudumuaunsaduie)

O 1 (I EY

Livaiae | | vamannaumilaila

6. YurdUMSLAUANINUTN MNule1n15UINT ndeEIua viSeaslnn iSeAUN YSaTn Yse kil

(Mnviuiionnstin nian Bauduseyseiuanuuinuudusua uisaduin)

Q19 sy O

Livniae | | vamannaumilaily




APPENDIX G
DEMOGRAPHIC FORM

wuutudindayanaly (Demographic form)

s nsanmeumaunndeniuaudueis Ingladenuadlugesing viedendneuiidonndes

@ a

< ' ::4' I SL- = \/ sL ' D v
ﬂUﬂ’J'ﬁJﬂﬂL‘ViusUa\‘]‘W']uu']ﬂ'ﬂ?jﬂ MY LALAIDINUNY ALUTDN NUIVBAIU

Yauaniiy
Yayahll

Lo DU eeeeeeereereeeeesseseesssees s ssesb b ssessssess s



116

APPENDIX H
SCREENING FORM FOR RELIABILITY STUDY

MTuas nansumauazindayavesiiumunnuiueie lnedendneuifissraeuien

vselddamnumnsaiuiivinuanniign

1. Tuszeznan 2 89 14 Judiiiuin iulesunissnwineltueinsunwinvs el

U s O lilesu

2. Y990u virudlernmsuanwinlavselal

(mnmudennstin nyan Iadussyszauaulinuudunua) wisaduben )

Q1 (I Py

Livhage | | vamannaumlaily




iingnudinsunainsuseaniuv

nyangauynmauleeidenitesrmnaude NindifsiuainsvewinulugidUunnig

e o e

APPENDIX |

THAI-FAAM

infanssulamildlaliesnniidedndedulissud Tinsu/luule”

117

MWINTER

Aanssu

lalenn

gndniey

gInUIUNAN

g1nun

Alaile

Tadula

Bulag 9

WUUUNLS U

Wuvunus1ulagllaiuseai

WUIWHUTSan19a1a

WuaudunIoneann

wudutule

wuaatule

wuvuiuladsey

AMFuastudulavs avaunuu

13809 9

gugslanawnn

Wuszeglng 9

Wil 5wl

WuUsEanas 10 Wil

WULNAINSDMINAY 15 W

YgymFeaiuaztownuesinu vlwvinuvihanssuseludla

lajgnn

gnidnies

gnUIuUNag

gnnun

Plaile

Taiwila

praunalulutiu

Aadnsuszaniu

ANMNENL T IUN STIBLARDAULDY

MUY (PUNTOBULRES)

Mauntin (@1nvseuves snusekuNYa)

Aanssudununnis @uUn Juwn)

IuAnIT vudlseauanuainsalunisusenauiainsusyaniula

(5¢1379 0-100 Wosdus)

............ wWasidud

lpy 100 Ao seRumNaNIaUNATeYINY neunazdlyniFaavi

0 Ae ihuldanansasihfatnsuseantulaae



118

A IRERUEINSUNISEUNKN

ndgmiesinnasdovinvesinu inudenueinaiuinlunisvinfanssusielulinnusetesedidls

Aanssy lalenn | enndntes | enntunana | ennann | vhlalle | laudla

b

Aselan

NsasgiuAUIEINAaUANI

U aatula

SusuLasrealiag195Ia3)

-'ﬂl U Gl v v
MsuAaaulIFANS aAIUTN

ANNAIIN TN SANDUAINTTUAENATIA
UnFAveswiny

ANNansabunsiaus e Avinu
auUlAUIUWINNABINS

1 a & =~ Y] o a A a Y} = s g &
NUAT vaszlvinullseAumuEINsaluN1TYIINANI SNIABIAUNI AR ..o Wosigus
(5¥W319 0-100 LWosidus)
lay 100 Ao szAUAMNEINTAUNRAIOWIIU AouRazditynisoar

0 e vinuldanunsarinfiainsussintulaay



119

APPENDIX J
THAI SF-36

wuvdauauLaeLaW-34SF-36)
A1TLA NIRNRBULLLARUALlTATUNNYD AMAMNU1TER1ATiANAA 8 AR ULATAIULANF9Y
Waaldnanussina 10 uniteunazaeumanuusazdeligniewnurnuluaidasdnesemumnegn

“«v" lynan «O” '17'1‘1/1"114Lﬁudwmqﬁ’ué’ﬂwmmmmumﬂﬁqm

1. Tunwsan viuAnIguaInTesing

a A = N
23313kN NN A Yunang )

@) O @) ©) @)

2. dlew3auiieuiu 1 Uneu viwudninguamwesiululegiuiuedials

Tagdudnm Tagdudnm Wiy Tagtuainh Tagtuainh
Yiudaun vantion Viiudn Vudaaniion Yiudaun

3. uAniaunnvewiululagtuinaliinwifanssusing o delutianawiselinieds

AanTsu ANANAUIN aﬂaﬂt’:ﬁﬂﬁ@ﬂ liianasae

3.1 NANTSUNDBNL T UMWY 9 YNYDINLN

@) O ©)

EUAWIAFDIL TSI INN

3.2 fanssuNeanws UIunaady waulfey

AU WAL

3.3 gndevaananludevasluins@ssnaun

3.4 Yudulavianery gy 1 TUu 3 viseunnnin)

35 Futidle 1 94 @1ndu Tludu 2)

3.6 faunuTes AN 857

3.7 wuduszegywanndn 1 Alatuns

3.8 Wuuszozmmane s aewuns

3.9 WuUsTUad 100 LURS

O|O0|0|0|0|0|0|0] O
O|O|0|0|0|0|0|0] O
O|O|0|0|0|0|0|0] O

3.10 BIUTNVS BLLASA?




120

4. Tug19 4 §uamidiruutuilamnsraursevhiainsussdr fudalunadiesnain

JUAINTNINBVBIVINUNIBLAI?

naansda dulug | vraaan| dqutes| 1l
4.1 fp@aan lunISYNOIURs 0N Ing O O O O O
4.2 ¥naunievniateslddesninfisesns O O O O O
4.3 Maunsevnfainsuneednalile O O O O O
4.4 yursevnAInslaauinnIau O O O O O

5. Tudiag 4 dUanifsunviulssaulymilumshouitoifainslsza 1Tudalunad U

eounnndgmimensuaiviedala (Wuidnduaiviednning) vieli ?

naaadall daulngl| urlan| diutdes| laly
5.1 fiosannalun1 sy unIeyinfaing @) O O O O
5.2 yldideuninfidesnis @) @) @) @) @)
5.3 lanunsavinlaegeseiinse Janilouuns O O O O O

6. Tugas 4 duamincuudymauninviosisualnnuidnvesinuiinasuniusienisifanssy
Madspuvasinuiuasauasa Wiew weudiu senguinntssiiiedle ?

ldsuniuiaes  sunduwiantay  SUNIUUINNGANY SUNIUADULINUIN  SUNIUNIN

O @) @) ©) O

dal

7. vinusionnsutnunntesiiedls Tuga9 4 dUa1iiisiauun

. e 7 UIATULTS
livaaae  Uaadesun  Uaades  UdaUtunane  Uaaguuwse
VT
O O O O O O

8Tuv24 4 FUAMNNIUNDINTUIASUNIUNISVIU (RINVIUwazAtIL) unntsewiesla?

lisunqutae sUAIULANTRY  SUNAUUIUNANY SUNUABUYISHIN IUNIUNIN

O O O O O



9 manusisluilifettesiuorsuainnuidniiifintuiuiiu Tudae 4 dUavinsuumnsanlvdneu

essiuanusanvesiumnnianluwsiagmnuiniuvesiieda Tudae 4 duamineiuul

121

AaBALIAN

daulugy

UNLI8I

1 2
A79UUDd

g

p—
.
o—2
2.

9.1 JANnszUINIZTIANN

9.2 JANMgAvianaIaun

9.3 Faaslisnise

9.4 Fdnasu

9.5 SAnifulusenda

9.6 Sannuanadle Fued

9.7 SAngaumds lifiinda

9.8 JAniiAwavA

O|O0|0|0|0|0|0|0|0

9.9 Sanenine

O|O|0O|0|0|0|0|0|0

O|O|0|0|0|0|0|0|0

O|O|0|0|0|0|0|0|0

O|O0|0|0|0|0|0|0|0

10. Tug1¢ 4 duamindndymauninseansuaanuanvewiuiinasuniusenainisd

Aanssunsdsauvewiny (Wullisugfvioiiew) wnntseiiesle ?

AADALIAT daulugy U938 dautiay Laidivag
O O O O O
11 fermuseluiifinssfuauamwoniuvdold
ande| daulugj|, dowuluegd|,
= L | bdnsau|, ) 7| ligndas
fign | gnéaq ligndae|
11.1 avendaduthedeniiewnll | O O O O O
11.2 ﬁzj‘*umwamﬁwmﬁu 9 O O O O O
11.3 ARINEUAINILLAIRY O O O O O
114 figunmiden O O O ©) O

v

duganuuaauny



VITA

NAME Poramat Kul-eung
DATE OF BIRTH 2 October 1995
PLACE OF BIRTH Bangkok, Thailand.

INSTITUTIONS ATTENDED 2013-2016 Bachelor of Science in Physical Therapy,
Faculty of Allied Health Science, Chulalongkorn University,
Thailand.

HOME ADDRESS 161/1058, Jaransanitwong 27, Jaransanitwong road, Bang
Khun Si, Bangkok Noi, Bangkok, Thailand, 10700.

PUBLICATION -

AWARD RECEIVED 7



	ABSTRACT (THAI)
	ABSTRACT (THAI)
	ABSTRACT (ENGLISH)
	ABSTRACT (ENGLISH)
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	Chapter 1 Introduction
	Chapter 1 Introduction
	1.1 Background and rationale
	1.2 Research questions
	1.3 Objectives of research
	1.4 Hypothesis of research
	1.5 Scope of research
	1.6 Expected benefits and application

	Chapter 2 Literature review
	2.1 Definition and prevalence of foot pain
	2.2 Physiology of foot pain
	2.3 Chronic foot pain
	2.4 Quantifying of foot pain
	2.5 The Basic aspect of psychometric properties
	2.6 The psychometric properties of foot-specific questionnaires
	2.7 The psychometric properties of Thai version of foot-specific questionnaires
	2.8 Cross-cultural adaptation of the health-related questionnaire
	2.9 Conceptual framework

	Chapter 3 Research methodology
	3.1 Translation and cross-cultural adaptation of the MOXFQ
	3.2 Reliability study of the Thai-MOXFQ
	3.3 Validity study of the Thai-MOXFQ

	CHAPTER 4 Results
	4.1 Cross-cultural adaptation of the Thai-MOXFQ
	4.2 Reliability study
	4.3 Validity study

	CHAPTER 5 Discussion
	REFERENCES
	APPENDIX A Ethical approved
	APPENDIX B Permission letter
	APPENDIX C Original version of MOXFQ
	APPENDIX D Thai version of MOXFQ
	APPENDIX E Translation sheet
	APPENDIX F Screening form
	APPENDIX G Demographic form
	APPENDIX H Screening Form for reliability study
	APPENDIX I Thai-FAAM
	APPENDIX J Thai SF-36
	VITA

