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A questionnaire for diabetes-related foot diseases (DRFD) screening is beneficial for people with
diabetes in rural areas of Thailand where it may be difficult to access healthcare senices and a lack of the health
professionals. This study aimed to translate and cross-culturally adapt the Questionnaire for Diabetes-related Foot
Disease (Q-DFD) into a Thaiversion (Thai Q-DFD); and to assess the psychometric properties of the Thai Q-DFD. The
study consisted of two main processes: (1) Thai translation and cross-cultural adaptation of the Q-DF D to Thai Q-DFD;
and (2) testing the psychometric properties of the Thai Q-DFD. Intotal, 177 diabetic patients were included in the study.
The test-retest reliability of Thai Q-DF D was conducted between three days apart. The validity of Thai Q-DFD, eitherin
diagnosis or risk classification of DRFD, was verified by an agreement between the screening results of Thai Q DFD
andthose of standard clinical examinations. The standard clinical examinations includes pressure and vibration sense
tests usinga 10-gram monofilament and 128-Hz tuning fork, and an ankle brachial index test. The data were analyzed
using the kappa coefficient. The major research findings indicated the following: (1) the Thai Q-DF D was modified from
the original version in terms of five items (1, 3b, 8, 10a, 12e) to suit the background, community, and the Thai healh
care system; (2) the Thai Q-DFD was equivalent to the original Q-DFD and was easily understood by the villagers; (3)
the test-retest reliability for DRFD diagnosis was substantial agreement (kappa = 0.74); (4) the concurrent validity for
DRFD diagnosis by Thai Q-DFD was in substantial agreement with that of the standard clinical examinations (kappa
0.719); and (5) the known-group validity in classifying foot complication risk of Thai Q-DFD substantially agreed with
the standard clinical examinations (kappa=0.686). In conclusion, Thai Q-DFD showed good psychometric propertes.

It can be applied for primary screening of DRFD and classifying foot-complication risk in the community.
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CHAPTER 1
INTRODUCTION

Background

Diabetes Mellitus (DM) is a group of metabolic diseases caused by either defect
in insulin secretion, or insulin action which leading to hyperglycemia (1). The global
incidence of people with DM is increasing, including in Thailand. The International
Diabetes Federation estimated that DM will affect 642 million people by 2040 (2). The 4th
National Health Examination Survey (NHES) in 2009 (3) and the 5th NHES in 2014 showed
that DM prevalence in Thai adults increased from 6.9% to 8.9% of Thai population (4).

People with DM is powerfully accompanying with both microvascular and
macrovascular complications (5). Diabetes-related foot diseases (DRFD) are pathological
complications associated with vascular complications in DM. The former studies reported
that dominant complications of DRFD are peripheral artery disease (PAD), diabetic
peripheral neuropathy (DPN), foot deformity, and a history of foot ulcer or amputation (6-
9).

PAD is narrowing of the lower-extremity arteries. Itcan cause pain and intermittent
claudication, particularly during walking activity and exercise (5). DPN is usually caused
by neuronal microvasculature complication that resulting from thickening of the basement
membrane, loss of microfilaments and pericyte, and decrease in capillary blood flow
which leading to a progressive axonal loss from decreased nerve perfusion and
endoneural hypoxia (5). DPN is regularly characterized with a beginning of sensory loss,
as well as numbness and burning in the feet (10). Individuals with DM who have impaired
sensation of the foot combined with decreased peripheral vascular function show a high
rate of foot ulceration (5). In addition, diabetic patients with a past of foot ulcer had higher
mortality rates (11). So, DRFD or foot complication is an important problem in persons with
DM.

Riewpaiboon et al in 2007 studied the diabetes cost model in Thailand. They
reported that, in case of a diabetic foot, the cost was raised up to 88.33 % (12).

Deerochanawong and Ferrario in 2013 recommended that diabetes management in



Thailand should be concemed on an encouragement of annual screening for diabetes
complications (13). Additionally, the study confirmed that prevention or screening of
complications in DM was more cost-effectiveness than cure (12).

However, previous studies presented that less than 50% of patients with diabetes
in Thailand received yearly diabetic foot screening and here was limited information
accessible on the DRFD (14-16). Furthermore, quite a few researches reporting the
prevalence of DRFD in community of Thailand (16) which is a significant information for
the policy planning of the health care services involving people with DM in Thailand,
particularly in the rural areas.

Focusing on the situations and factors affecting health care services in Thailand,
Reutrakul and Deerochanawong in 2016 reported that the medical workforce in Thailand
was currently insufficient, with a ratio of physician per population as 1:2428, whereas the
ratio needed is 1:1500 to 1:1800 (17). Due to the shortage of healthcare staffs, almost all
health care services are provided only in large hospitals that limits the accessibility of the
patients especially persons living in rural areas (18).

Therefore, the health policy emphasizes more on health promotion and disease
prevention preferably than treatment (17). Correspondingly, to reduce diabetes foot
complication and lower extremity amputations, yearly screening for DRFD in all patients
should be promoted. So, a tool for DRFD screening, which shows a good psychometric
property and is easily operated for a mass of DM population in Thai communities, can be
very helpful.

The American Diabetes Association in 2016 suggested that an annual extensive
foot assessment should be accomplished to classify risk factors for foot ulcers and lower
extremity amputations. The foot assessment should consist of an inspection of the skin
and foot deformities, a neurological and vascular examinations in the legs and feet (19).
Even though the clinical examination is the gold standard for DRFD screening, it is time
consuming and costly and non-extensively accessible in rural peoples.

Deerochanawong and Ferrario in 2013 reported that persons living in rural areas

frequently faced problems in accessing the health care system. They had to travel an



extended distance and expend a high-priced transportation to receive a clinical
examination service (13). Thus, a reliable and valid clinical screening tool, which reduces
time and easy to manage, can be valuable and cost effectiveness in detecting those
individuals with DRFD in the rural areas of Thailand. Moreover, it can be advantageous
not only for clinical screening drives but also for epidemiological surveys.

The use of questionnaires can support screening DRFD both for clinical practice
and epidemiologic purposes. Many questionnaires about DRFD have been developed,
forinstance Michigan Neuropathy Screening Instrument (MNSI) (20), Diabetic Neuropathy
Symptom Score (DNS) (21), Edinburgh Claudication Questionnaire (ECQ) (22), and
Questionnaire for Diabetes-Related Foot Disease (Q-DFD). However, we found that the Q-
DFD is the only questionnaires that reports all the components of DRFD within single tool
(23).

The Q-DFD is a reliable questionnaire used to screen the DRFD of patients with
diabetes, both in clinical screening, and in epidemiological surveys. The survey tool was
originated in English and validated in Australian people. Bergin et al in 2009 developed
components of Q-DFD from two earlier validated survey tools, the DNS and ECQ. The
DNSand ECQ were used for concepts the diagnostic domains of the survey that allocated
with DPN and PAD (21-23).

The Q-DFD is a dichotomous “yes/no” response based on clinical history and/or
self-report of symptoms. The questions are assembled into five domains. Those domains
are screening of DPN, PAD, foot deformity, foot ulceration, and lower extremity
amputations (23). Just only once positive answer, “yes”, in any questions determines there
isa DRFD. Also, the affected components of DRFD, as DPN or PAD, can be determined
by which domains getting the “Yes” answer (23).

The Q-DFD had agreement with either medical record and clinical assessment
(kappa 0.65, sensitivity 89.0%, and specificity 77.8%) (23). The clinical assessment that
agreed with the Q-DFD included of an assessment for DPN using a 10 g Semmes
Weinstein Monofilament, an assessment for PAD by ankle brachial index (ABI) and manual

palpation of pedal pulses, and also an assessment for foot deformity by observation. The



medical records that agreed with the Q-DFD were the past and present history of
ulceration and history of amputation (23).

Interestingly, the Q-DFD showed good reliability, validity, sensitivity and
specificity, and also covered all aspects of DRFD. Hence, the Q-DFD can be a simple
self-assessment and cost-effective tool for DRFD screening that can be directly accessing
to the mass of people with DM in the rural areas of Thailand. However, the original version
of the Q-DFD was written in English. So, translation and culturally adaptation of the Q-DFD
is necessary before administration in Thailand.

Moreover, a clinical practice guideline for prevention and management of diabetic
foot complications by the Department of Medical services, Ministry of Public Health of
Thailand in 2013 (24) recommended that foot examinations in diabetic patients should
include of inspection of the appearance and deformity of foot, evaluation of DPN using 10
g monofilament and evaluation of PAD by palpation of the pulses at the feet or
measurement of ABI (24). This guideline and Q-DFD are according to the components of
DRFD including DPN, PAD, foot deformity, foot ulceration, and amputation (23).

Therefore, this study is interested in translation and cultural adaptation of the Q-
DFD into Thai version, and proving psychometric property of a Thai version Q-DFD for
screening of DRFD in rural population of Thailand. This study has received permission
from the first author of the original Q-DFD for translation and cross-cultural adaptation to
Thai version. If the Thai version Q-DFD demonstrates good psychometric property, it can
be cost-effective for epidemiological surveys and clinical screening of DRFD in Thai rural
population who are difficulty in access to the health services. Additionally, the information
from DRFD epidemiological surveys can be useful for the forthcoming plan of health care

services providing for the rural populations in Thailand.

Research question

1. Does the Thai version of a Questionnaire for Diabetes-related Foot Disease
(Thai Q-DFD) have culturally relevant and comprehensible comparison with the original

Q-DFD?



2. Does the Thai Q-DFD have good psychometric properties for screening of

diabetes-related foot disease in Thai people with diabetes?

Objectives

1. To translate and cross-culturally adapt the Questionnaire for Diabetes-related
Foot Disease (Q-DFD) into Thai version (Thai Q-DFD).

2. To assess the test-retest reliability, concurrent validity, and known-group validity
(ability to classify levels of foot-complication risk) of the Thai version Questionnaire for

Diabetes-related Foot Disease (Thai Q-DFD).

Hypothesis

1. The Thai Q-DFD shows culturally relevant and comprehensible comparison with
original Q-DFD.

2. The Thai Q-DFD shows good psychometric properties in terms of test-retest
reliability, concurrent validity, and known group validity (ability to classify levels of foot -

complication risk).

Expected benefits & application

1. If Thai Q-DFD shows good psychometric properties, it can be an easy tool for
clinical screening of DRFD and epidemiological surveys related foot-complication risk in
Thai diabetic patients.

2. The Thai Q-DFD can help the primary health care staffs for easy screening of
DRFD and early detection of foot complication risk in rural populations of Thailand.

3. The Thai Q-DFD can be a cost-effective tool for DRFD screening and early
detection of foot-complication risk in Thai rural populations with DM who are difficult to

access a health service.



Conceptual framework

)

l I
Esriy

2

Disbetic peripheral neurcpathy detection Good psychometric property

F3

Peripheral artery dissass of & Thaiversion Q-DFD

! £

R Translstion and cultural
Foot ulcer |‘~ Fravent
l =vEn sdaptation of the Q-DFD into
Thai version

‘ Lower extremity amputations I: 4

Questionnaire for Diabetes-

Related Foot Disease (Q-DFD)

!

Foot examination

Inspection of the skin and foot deformities

MNeurzclogical examinations in the legs and feet: by & 10 g monofilament

and a 128 Hz tuning fork

Vascular examinations in the legs and feet by Ankle brachial index

‘ Diabetes ‘ Access fo health care sevice |’<7

Difficulty

People in rural areas of

Thailand

v

Travel a long distance

Expend a high-price

v

transportation

Shortage of healthcars

h A

staffs

Limits the accessibility ta

Foot examination

by health professional staffs

—>

ime

]

Shortage of the staffs

/specialist Podiatrists

FIGURE 1 Conceptual framework




CHAPTER 2
LITERATURE REVIEW

The review of literature is divided into 11 parts as follows.
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Definition of diabetes mellitus

Classification of diabetes mellitus

Prevalence of diabetes

Diabetes-related microvascular and macrovascular diseases
Prevalence and assessments of diabetes foot complications in Thailand
Risk factors for diabetic foot ulcer

Physical assessment of neuropathy in diabetes

Assessment of peripheral arterial disease in diabetes

Questionnaire for peripheral neuropathy and peripheral arterial disease
examination in diabetes

Questionnaire for diabetic related foot disease (DRFD) screening in
Thailand

Psychometric properties of measurement

Definition of diabetes mellitus

“DM is a metabolic disease characterized by hyperglycemia resulting from

defects in insulin secretion, insulin action, or both” (1). These defects result in poor

glucose metabolism and lead to hyperglycemia. The chronic hyperglycemia in persons

with DM is usually related with long-term damage of numerous organs, mainly the nerves,

blood vessels, heart, kidneys and, eye (1).

Classification of diabetes mellitus

From American Diabetes Association in 2012, DM is classified in to four clinical

classes as follows:



1. Type 1 diabetes, outcomes from a cellular-mediated autoimmune destruction
of the b-cells of the pancreas, typically leading to absolute insulin insufficiency. Type 1
diabetes accounts for only 5-10% of people with DM (1).

2. Type 2 diabetes is mainly caused by insulin resistance due to a relation insulin
absence or an insulin secretory defect with insulin resistance. Type 2 diabetes accounts
for 90-95% of persons with DM (1).

3. Other specific types of diabetes (genetic defects of the b-cell) are associated
with monogenetic defects in b-cell function affecting decreased insulin secretion with
minimal or no defects in insulin action (1).

4. Gestational diabetes mellitus is definite as any degree of glucose intolerance,

which onsets during pregnancy (1).

Prevalence of diabetes

The patients with diabetes have been estimated to affect more than 100 million
persons worldwide. The prevalence of diabetes is predicted to rise to 300 million by 2025
(25). As well as in Thailand, the number of diabetes is increasing. The 4" NHES in 2009
(3) and the 5"NHES in 2014 reported that diabetes prevalence in Thai adult increased
from 6.9% to 8.9% of the people (4). Hence, a tool for screening of the complications

related with diabetes is an important issue that should be concerned.

Diabetes-related microvascular and macrovascular diseases
Diabetes is a disease that is powerfully related with both microvascular and
macrovascular complications (5).
Microvascular complications of diabetes
Diabetic retinopathy
Diabetic retinopathy can affect the macula and the peripheral retina and
leads to blindness and visual disability in persons with diabetes (5).
Diabetic peripheral neuropathy

DPN is a neuronal microvasculature complication that causes of axonal

thickening with development to axonal loss, basement membrane thickening, pericyte



loss, loss of microfilaments, and decreased capillary blood flow, leading to endoneural
hypoxia and decreased nerve perfusion (5). The study reported that DPN is a common
complication estimated to affect 30% to 50% of persons with diabetes (10).
Polyneuropathy is a common complication of DPN that can lead to pain,
sensory loss, and muscle weakness (10). The polyneuropathy is regularly characterized
with a beginning of sensory impairment, as well as numbness and burning in the feet (10).
The risk factors for DPN consist of age, duration of diabetes, poor glycemic control,
hypertension, dyslipidemia, and tobacco use (5).
Diabetic nephropathy
Diabetic nephropathy (DN) is considered by micro albuminuria that cause
by glomerular hyperfiltration and thickening of glomerular basement membranes, leading
to mesangial extracellular matrix expansion and more increases in urinary albumin
excretion and renal failure (5). The risk factors for DN are age, duration of diabetes,
hyperglycemia, dyslipidemia, hypertension, obesity, and tobacco use (5).
Macrovascular complications of diabetes
Cerebrovascular disease
Diabetes is a risk factor for sudden stroke. The studied found that people
who have diabetes presented more severe disability and neurological deficits, and a
higher incidence of stroke recurrence, and a poorer long-term prognosis than individuals
without diabetes (5).
Peripheral artery disease
PAD is considered by occlusion of the lower-extremity arteries, which can
cause pain and intermittent claudication, particularly upon activity and exercise, which
resulting in disability and functional impairments (5). The more severe PAD can affect foot
ulceration and lead to lower-extremity amputation (5). PAD contributes to about half of all
amputations in persons with diabetes (10). In addition, individuals with diabetes who have
impaired lower-extremity sensation combined with impaired peripheral vascular function
show a high rate of foot ulceration (5).
Therefore, the foot ulcers and lower-extremity amputation can prevent by

regular foot examinations, contact with foot care, and suitable footwear. However, the
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persons with diabetes do not get regular examinations on their feet, suitable shoes, or a

correct foot care (10).

Prevalence and assessments of diabetes foot complications in Thailand

Sriwijitkamol et al in 2011 did a retrospective review from medical records of 722
patients with type 2 diabetes at the out-patient department of Department of Internal
Medicine at Siriraj Hospital, Thailand. They found that foot examination was complete in
only 125 patients (17.3%) and the prevalence rate of diabetic foot was 40%. Therefore,
the study suggested that a screening for diabetic foot complications can help to classify
patients at high risk of related complications (14).

Kosachunhanun et al in 2012 reported that less than half of diabetic patients in
tertiary care hospital in Thailand established annual foot examination and there were
limited data accessible on the foot problems (15). Foot problems in patients with diabetes
cause extensive morbidity and can lead to lower extremity amputations. These risks can
be reduced by suitable screening (15).

Chuengsamarn et al in 2010 studied the prevalence of PAD in diabetes at HRH
Princess Maha Chakri Sirindhorn Medical Center. The study found that the prevalence of
intermittent claudication symptoms and PAD and were 60.7% and 60.3%, respectively.
The study suggested that patients with suspected PAD may need further examination
(26).

Nitiyanant et al in 2007 reported that an annual foot examination to survey the
complication status in thirty-seven primary care setting in Thailand was performed only in
45% of the patients (16). The study concluded that a foot examination was not frequently
practiced by caregivers in primary care settings. Additionally, DPN was the most
commonly detected complication (16).

Therefore, to reduce diabetes foot complication and lower extremity amputations,
many studies convinced that annual screening for foot complication in all diabetic patients

should be promoted.
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Risk factors for diabetic foot ulcer
Related to the literature review, diabetic foot ulcer development commonly occurs
in persons with the following risk factors.
Diabetic peripheral neuropathy

DPN is caused by hyperglycemia state leading to an increase in the action of
enzyme sorbitol dehydrogenase and aldose reductase. The mechanism of the enzyme
action is called “sorbitol-aldose reductase pathway” or “polyol pathway” which changing
intracellular glucose to sorbitol and fructose (27).

The increase of sorbitol and fructose products results in a reduction in the
synthesis of nerve cell myoinositol which necessary for normal neuron conduction (27). In
addition, the increase in activation of polyol pathway also results in a reduction of
nicotinamide adenine dinucleotide phosphate (NADP+) stores. These will lead to an
increase in oxidative stress on the nerve cell and an increase in vasoconstriction resulting
in nerve cell ischemia, injury and death. Also, oxidative stress and hyperglycemia
contribute to the abnormal glycation of nerve cell proteins and the unsuitable activation of
protein kinase C, an important enzyme of the signal transduction cascade of the cell, and
consequently cause nerve cell dysfunction (27).

DPN is shown in sensory, motor, and autonomic components of the nerves
innervated to intrinsic foot muscles lead to an imbalance between flexion and extension
of the affected foot. This produces foot deformities that makes abnormal bony
prominences and pressure points where progressively origin of skin breakdown and
ulceration. Furthermore, autonomic neuropathy leads to a decrease in sweat and oil
glands’ functions to moisturize the covering skin. Thus, the foot skin develops dry and
inclined to tears and infection (27).

Yazdanpanah and colleagues in 2018 studied the risk factors of diabetic foot
ulcer. They found that DPN (odds ratios = 3.37, p value = 0.007) had a statistically
significant relationship with diabetic foot ulcer incidence (6).

Peripheral artery disease
PAD is an original factor to progress foot ulcers in up to 50% of cases. As a

result of continued hyperglycemic state in DM, the endothelial cells become dysfunction
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and smooth cells become abnormal commonly in peroneal and tibial arteries of the calf.
These result in a decrease in endothelium-derived vasodilators leading to
vasoconstriction (27). Hyperglycemia is also related to an increase in platelet aggregation
agonist and thromboxane A2 which leads to an improved risk for plasma
hypercoagulability. Furthermore, hypertension, hyperlipidemia, and smoking are other
factors that are commonly comorbid in diabetic patients and contribute to the progression
of PAD which leads to stenosis of the arterial lumen and consequential ischemia in the
lower extremity. Therefore, PAD can increase risk of ulceration in diabetic patients (27).

Peter and colleagues in 2007 studied the risk factors for recurrent foot ulcers
in a high-risk setting. They found that PAD (odds ratios = 10.1, p value = 0.006) was a
statistically significant risk factor of foot ulcer development (8).

Foot deformity

Ledoux and colleagues in 2005 studied the association between foot
deformity and foot ulceration in diabetic patients. They found that fixed hammer/claw toes
(odds ratios = 3.91, p value = 0.003) and hallux limitus or flexibility limitation of a big toe
(odds ratios = 3.02, p value = 0.006) were related with increased risk of any ulcer
incidence (7). Accordingly, Yazdanpanah and colleagues in 2018 also found that foot
deformity (odds ratios = 3.02, p value = 0.032) had significant relationship with diabetic
foot ulcer incidence (6).

History of previous foot ulceration or amputation

Boyko and colleagues in 2006 studied the prediction of diabetic foot ulcer
occurrence. The study found that prior foot ulcer (odds ratios = 2.18, p value <0.001) and
prior amputation (odds ratios = 2.57, p value < 0.001) were significant predictors for the
progress of diabetic foot ulcer after 1 and 5 years (9). Yazdanpanah and colleagues in
2018 studied the risk factors of diabetic foot ulcer. The study found that the previous
history of diabetic foot ulcer or amputation (odds ratios = 9.65, p value = 0.003) had a
statistically significant relationship with diabetic foot ulcer (6).

According to the previous studies, dominant risk factors for diabetes related foot

disease includes of 1) DPN, 2) PAD, 3) foot deformity, and 4) history of previous foot

ulceration or amputation.
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Physical assessment of neuropathy in diabetes
The previous study reported that there were several physical assessments of
neuropathy in diabetes as follows;

Physical examination of a somatosensory
Semmes-Weinstein monofilament test

The Semmes-Weinstein monofilament test ( SWMT) is a common
screening tool for evaluating the sensory function of light touch perception or pressure
sensation in patients with DPN. It is presently the best selection for screening neuropathy
because it is cheap, movable, painless, easy to administer, satisfactory to patients, and
provides good predictive ability for the risk of ulceration and amputation (28). The previous
study found that the sensitivity and specificity of SWMT for detecting DPN were 53% and
88%, respectively (29).

The location on the foot, or “point”, for monofilament test and numbers of
the tested points are considerably varied from three to ten points across studies (29).
Baraz et al. in 2014 found that the sensitivity of the SWMT at three and four points is nearly
similar to its sensitivity at eight and ten points (30). The sensitivity of SWMT at three points
was 35.9% to 53.8% and that at four points was 38.5% t051.3%. Meanwhile, the sensitivity
of SWMT at eight and ten points was 38.5% to 61.5% and 30.8% to 64.1% respectively
(30). Furthermore, there is no evidence to confirm which “area point” is the most sensitive,
and also how many points should be a minimum number for monofilament testing to
screen DPN. However, the sensitivity of monofilament test for DPN screening was not
different demonstrated by increasing the number of the tested points (29, 30).

Thus, this study selected four points for monofilament test in the
examination to reduce a screening time, according to the recommendation of Beaton et
al in 2008 and the Department of Medical services, Ministry of Public Health of Thailand
in 2013. The four tested points recommended by Beaton et al. in 2008 and the Department
of Medical services, Ministry of Public Health of Thailand in 2013 are at plantar surface of
the 1st, 3rd, and 5th metatarsal heads and distal hallux on each foot (24, 31). The loss of
the ability to detect pressure at one or more tested points on the plantar surface of the

foot represents to a loss of large fiber sensory nerve function from DPN (31).
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A 10 g monofilament is the most common size of the filament using in
screening of DPN (32). The diabetic patients should close their eyes during the
monofilament examination. The examiners should avoid areas of callus and use the
required force, and then ask patients to answer “yes” or “no” to indicate whether they feel
pressure from the monofilament and also to report the correct sites (33).

128 Hz tuning fork

The 128-Hz tuning fork is an easy tool to test vibratory sensation for DPN
screening. The sensitivity and specificity of the 128 Hz tuning fork test for neuropathy
screening were 21% and 88%, respectively (34). As testing, the vibrated tuning fork is
applied to the dorsal aspect of the distal phalanx of the patient’s great toe. Then, the time
(in seconds) at which vibration sensation reduced beyond both patients’ and examiner's
perception is recorded. DPN can be defined according to the difference between the
perception time indicated by the patient and the examiner (35). The perception time
difference 210 seconds can be diagnosed as DPN (36).

Graduated Rydel-Seifer tunning fork

The graduated tuning fork detects the vibration perception impairment. It
has 0-8 graded scale. The assessor can detect the point of vibration perception
impairment. The study found that 95% of diabetic foot ulcer due to DPN presented the
decrease of vibration perception less than 4/8. Additionally, the graduated tuning fork
characterizes a simple and reliable alternative quantitate vibration sensation (37, 38). The
tuning fork shown a high sensitivity for the diagnosis of peripheral neuropathy (39).

The previous study presented no significant difference in sensitivity or
specificity between of the graduated Rydel-Seifer tunning fork and 128 Hz tuning fork for
detecting axonal neuropathy (34). However, the graduated Rydel-Seifer tunning fork has
been mostly neglected by neurologists (40). Moreover, the Rydel-Seiffer tunning fork is
more expensive than the 128-Hz tuning fork (34).

Biothesiometer/neurothesiometer

The biothesiometer and neurothesiometer are electronic devices. It

depends on sending vibrations of numerous strengths through a probe used to the bony

prominence of the great toe. The vibration perception threshold is an effective predictor
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of the risk of diabetic foot ulceration. The study found that vibration threshold of more than
25 volts per micrometer has been described to have a sensitivity of 83% (41-43).
Although electronic devices are beneficial in laboratory experimental studies, they are
rarely used in clinical practice, because of the large size, the long duration of the
investigation, and the high cost of the devices (40). Therefore, tuning fork is a simple and
valid instrument for use in routine clinically neurological testfor vibratory sensation. Since,
The tuning fork is inexpensive, easy to apply, and reliable for measuring impairment of
vibration sense (40). So, this study chose a 128-Hz tuning fork as one of the reference
standards for diagnosis of DPN.

Clinical assessment tools of neuropathy
Toronto Clinical Neuropathy Score

The Toronto Clinical Neuropathy Score is a diagnostic test of peripheral
neuropathy composes of three parts of physical assessment including symptom scores,
reflex scores and sensory test scores. The maximum score is 19 points (44). The Toronto
Clinical Neuropathy Score is used to stratify patients into three groups of severity; 1) six
to eight points indicates mild neuropathy, 2) nine to 11 indicates moderate neuropathy,
and 3) 12 to 19 points indicates severe neuropathy (44).

Michigan Neuropathy Screening Instrument

The MNSI is a simple instrument to evaluate indicators in DPN (45). The
MNSI comprises of 2 parts: 1) a questionnaire part associated with a history of neuropathy
signs and symptoms of the diabetes patients and 2) physical examination part including
observation of foot appearance (callus, dry skin, deformity, infection or fissures) and
investigation of foot ulceration, vibration perception with a 128 Hz tuning fork, and ankle
reflex. For physical examination part, the assessment of each parameter is complete on
both sides with a maximum score of 8 points (46). The study suggested that a cutoff point
of 2 for the MNSI procedure. The sensitivity and specificity of MNSI for screening diabetic
neuropathy were 57.89 to 65 % and 83 to 97.30%, respectively at the cutoff value of >1.5
or 22 (46, 47).
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Nerve biopsy
Nerve biopsy is an invasive method used for diagnosis of peripheral
neuropathy in diabetic patients, generally using sural nerve biopsy. However, it has
several problems such as postoperative pain, allodynia, paresthesia, and sensory
disturbances at the sites of nerve distribution (43, 48).
Skin biopsy
Intra-epidermal nerve fiber analysis of skin biopsy is the reference standard
for the identification of small-fiber neuropathies but it is an invasive method (44).
Nerve conduction study
Nerve conduction study (NCS) is the most reliable, sensitive, and accurate
measure of peripheral nerve functions which correlate with morphologic findings on nerve
biopsy (49). The earliest finding of peripheral neuropathy is a slowing of distal nerve
conduction with relative preservation of proximal nerve conduction velocities. However,
this technique evaluates the function of large nerve fibers exclusively (44).

From a literature review, numerous devices are used to detect DPN, including
physical examination scoring systems, quantitative sensory testing, and NCS. NCS is
regarded as the standard for DPN diagnosis. However, this examination is quite complex,
expensive, and time consuming. Meanwhile, a monofilament test is one of the most
common noninvasive screening tools for DPN in primary care settings. Also, the
monofilament test shows moderate to good sensitivity of 66%-91% in the detection of DPN
(43). Similarly, the vibratory sensation test using 128-Hz tuning fork is also a noninvasive
tool for DPN screening. Although, the prior study found that the sensitivity of the 128 Hz
tuning fork test was low (21%), its specificity was very good (88%) (34). Moreover, either
the 10-g monofilament or 128 Hz tuning fork is inexpensive, portable, and easy-to-use for
assessing the DPN in primary care settings. So, this study applied a 10-g monofilament

and a 128-Hz tuning fork as the goal standard test for diagnosis of DPN.
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Assessment of peripheral arterial disease in diabetes
The ankle-brachial index

Measurement of ABI is the diagnosis of PAD which using a portable hand
held Doppler with the patient in the supine position. Blood pressure cuff was used in the
ankle (to measure the posterior tibial and dorsalis pedis pressures) and the arm (to
measure the brachial systolic pressure). The systolic pressure is noted and the higher
values of the ankles and the brachial pressures are selected to calculate the ABI. The ABI
value <0.9is indicative of the presence of PAD (50).

The ABI is a simple, inexpensive diagnostic test for PAD. The prior study
found that the ABI showed excellent sensitivity of 90% and specificity of 98% when
compared to angiography (51). Moreover, the test demonstrates a very strong inter-rater
reliability (intraclass correlation coefficient [ICC], 0.93-0.99) of Doppler measurements to
determine systolic blood pressure at the ankle (52).

Ultrasound velocity spectroscopy and imaging

Duplex ultrasonography is usually used to currently detect PAD with high
sensitivity and specificity (53). The normal arterial blood flow detected by the Duplex
ultrasonography shows a triphasic signal waveform. So, when an arterial obstruction is
presented proximal to the ultrasound probe, the waveform is changed as loss of the
normal reversed flow component, decreased amplitude, reduction of all parts of the
spectrum and delayed upstroke (43).

Transcutaneous oximetry and laser-doppler flowmetry

Transcutaneous oximetry and laser-doppler flowmetry are methods used
principally to evaluate cutaneous blood flow. Cutaneous blood flow is typically normal until
late stages of proximal arterial ischemia from the atherosclerosis. Thus, the
transcutaneous oximetry and laser-doppler flowmetry is not used for vascular assessment
in everyday practice (54).

Magnetic resonance angiography

Magnetic resonance angiography (MRA) is a developing method that

provides arteriograms without the risks related with arterial puncture. Itis a noninvasive,

cost-effective outpatient imaging method. MRA is more sensitive and specific for
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diagnosis of PAD. However, MRA cannot detect arterial calcifications, which may be a
limitation for the selection of the anastomotic site for a surgical bypass (55).
Computed tomographic angiography
Computed tomographic angiography (CTA) is superior to MRA. It can present
a faster image than MRA and detect the presence of calcification of the blood vessel,
which is helpful in planning revascularization strategies. Therefore, the CTA is a
recommended technique for determining the revascularization in case of PAD (43).

Contrast angiography
Contrast angiography is the gold standard for diagnosis of PAD. It is the X-

ray imaging of blood vessels with contrast agent injected into the bloodstream through a
thin plastic tube (catheter) that is placed directly into the blood vessel. However, contrast
angiography is rarely required as a diagnostic instrument due to the risks related to
invasive procedures (43).

From the literature review, several devices were designed for detection of PAD in
clinical practice, including duplex ultrasonography, MRA, CTA, and contrast angiography.
However, these devices are expensive, quite complex, and time consuming. Although the
contrast angiography is recommended as the gold standard for the PAD diagnosis, it is
rarely required as a diagnostic instrument due to the risks related to invasive procedures.
S0, this study chose an ABI as the goal standard for diagnosis of PAD. The ABI is the
most simple, portable and inexpensive test for evaluating the PAD in primary care settings.

Additionally, its reliability is excellent (52), and the validity of the test is high (51).

Questionnaire for peripheral neuropathy and peripheral arterial disease examination in
diabetes
Diabetic Neuropathy Symptom

The DNS is a simplified scoring system for assessing numbness, tingling,
pain, and ataxia (table 1). The maximum score of DNS is four points, one point or more
shows neurological abnormalities (21).

The previous study found that the sensitivity and specificity of the DNS were

79% and 78%, respectively, when compared to the clinical neuropathy examination
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(monofilament and vibration perception tests) in persons with diabetes. Comparison with
the monofilament test, sensitivity and specificity of the DNS were 81% and 56% in order.
Comparison with the vibration perception threshold test, sensitivity and specificity of the
DNS were 81% and 58% in respective.

The intra-rater reliability and inter-rater reliability of DNS showed a Cohen’s
weighted kappa of 0.78-0.89, and the 0.83-0.95 respectively. These represent good to
very good level of agreement for either intra-rater reliability or inter-rater reliability of DNS

(21).

TABLE 1 Diabetic Neuropathy Symptom

DMS-zcore and guidelines

1. Areyou suffering of unsteadiness inwalking?

need forvisual control, increase in the dark, walk like a drunk man. lack of contactwith floor
2. Doyou have a buming, aching pain or tenderness atvour legs or feet?

occurting st rest or at night, not related to exercize, exclude claudicstion intermitient

3. Doyou have prickling senastions atvour legs and feet?

ocourring st rest or at night, distal=proximal, stocking glove distribbution

4. Doyou have places of numbness onvour legs ar feet?

distal=proximal, stocking glove distribution

Michigan Neuropathy Screening Instrument questionnaire

The MNSI questionnaire inquiries about pain, temperature sensation, tingling,
sensory symptoms, cramps and muscle weakness, foots ulcers or cracks, and amputation
(table 2). The neuropathy can be defined as seven or more positive responses on the
MNSI questionnaire (20). The MNSI questionnaire was translated to Thai version and the
Thai MNSI questionnaire demonstrates a very strong test-retest reliability (ICC, 0.92 -
0.95). Moreover, the Thai MNSI questionnaire showed the statistically significant

differentiation of known-group between DPN and non-DPN groups (P < 0.001) (56).
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TABLE 2 Michigan Neuropathy Screening Instrument questionnaire

Michigan Neuwrcpathy Screening Instrument guestionnairs

—_

CAreyour legs andfor feet numio?

2. Doyou ever have any burming pain invyour legs andior feet?
3. Areyour feet too sensitive o touch?

4. Doyou get muscle cramps inyour legs and/or fest?

5. Doyou ever have any prickling feslings inyour legs or fest?

[=7]

. Does it hurtwhen the bedcovers touch your skin?

=4

CWhenwou get into the bath or shower, arevou able to tell the hotwater from the coldwsater?
8. Have you ever had an open sore onyour foot?

9. Has your doctor ever told yvou that vou have diakbstic neuropathy ?

10. Doyou feelweak all over most of the time?

11. Areyour symptomsworse at night?

12. Doyewr l2gs hurtwhen youwalk?

13. Areyou akle to sense your feetwhen yvouwalk?

14. |3 the skin onwour feet 3o dry that it cracks open?

18, Have you ever had an amputation?

Edinburgh Claudication Questionnaire

The ECQ is a developed version of the WHO Rose Claudication
Questionnaires (table 3). The study suggested that ECQ should be accepted for use in
future epidemiological surveys of PAD (22). The diagnosis of a positive questionnaire was
made on the basis of the original guidelines as demonstrated in table 3. The previous
study found that, when compared to the ABI, the sensitivity and specificity of ECQ were
50.7% and 82.6% respectively (57). Moreover, the repeatability of the ECQ after 6 months

was excellent (kappa = 0.76, p < 0.001) (22).
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TABLE 3 Edinburgh Claudication Questionnaire

The Edinburgh Claudication Questionnaire

{1) Do you get a pain or dizcomfort in your leg Definition of positive classification requires all of

() when you walk? the following responses:
-Yes - MNa - | am unzble to walk "es' 1o (1]

If you answered "Yes" to question (1) Mo’ o (2

- please answer the following guestions. "as' to (3], and

Otherwise you need not continue. 'Usually disappears in 10 minutes or leas’ to (5);

(2) Does this pain ever begin when you are grade 1 = 'Mo" to (4) and grade 2 = "Yes' o (4).

standing still or sitting?

-Yes - Mo o ) .
If these criteria are fulfiled, a definite claudicant

(3) Do you get it if you walk uphill or hurry?
-Yes - No

is one who indicates pain in the calf, regardiess

of whether pain is also marked in other sites; a
{4) Do you get it when you walk at an ordinary

disgnosia of atypical claudication iz made if pain
pace on the level?

Yas Mo i3 indicated in the thigh or buttock, in the absence

{5) What happens to it # you stand stll? of any calf pain. Subjects should not be

- Ususlly continues mare than 10 minutes considered to have claudication i pain is

- Usually disappesrs in 10 minutes or less indicated in the hamstrings, feet, shins, joints or

) Where do you get this pain or discomfon? appears to radiate, in the absence of any pain in

Mark the place|s) with "<" on the diagram below the calf.

\1)
{

The Questionnaire for Diabetes Related Foot Disease
The Q-DFD is a valid and reliable questionnaire for screening and
epidemiological surveys cover all aspects of DRFD in patients with diabetes (23). The Q-
DFD is a nominal scale. Each question requires dichotomous “yes/no” response based
on self-report of symptoms and/or clinical history, and self-report of foot deformity or skin
issue, foot ulceration, and amputation. The items are divided into five domains that are
screening of DPN, PAD, foot ulceration, lower limb amputations, and deformity or skin

problem (23).
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The Q-DFD objects at detecting the presence or absence of self-reported
signs and symptoms of DPN (questions 3a to 3e), PAD (questions 5a to 5¢, questions 7a)
and/or the history of clinically diagnosis of sensory DPN (questions 8a to 8c) or PAD
(questions 8d to 8f, questions 9), foot ulcers (questions 10a), amputation (questions 11a),
and foot deformity/skin issue (questions 12a to 12e) (table 4). The sensory DPN and/or
PAD are recognized on the basis of symptoms, one or more of the nominated symptoms
must be presenting for at least one month and occurring continuously during this period
of time.

The symptoms used to diagnose sensory neuropathy are numbness, burning,
pins and needles, tingling, and tightness, while the symptoms of PAD diagnosis are rest
pain and claudication. The final open question in each domain of DPN (questions 4) and
PAD (questions 6, 7b) allows participants to explain what relieves the symptom and how
effective it is. If any doubt about the cause of reported symptoms, a negative diagnosis
can be made (23). Moreover, in order to certainly identify the symptoms of sensory DPN
and PAD, the series of questions are included in each domain of the Q-DFD. The contents
of the original Q-DFD are presented in Appendix B (23).

The Q-DFD showed consistency with medical record and clinical evaluations
for screening of DRFD, which identified any of DPN, PAD, foot deformity, ulcer or
amputation (kappa 0.65, sensitivity 89.0%, specificity 77.8%) (23). In addition, intra and
inter-rater reliability and test re-test reliability of the Q-DFD was moderate to high all survey
domains. Inter-rater reliability for diagnosis of DRFD was excellent (kappa = 1.00) and
that for the individual domain achieving scores of DPN, PAD, ulcer, amputation, and
deformity were 0.52, 0.67, 1.00, 0.72, and 0.37 respectively. In addition, intra-rater
reliability of DRFD diagnosis achieves kappa score of 0.53, and the test-retest reliability
of individual domain of DPN, PAD, ulcer, amputation, and deformity achieve kappa scores

of 0.71, 0.52, 1.0, 1.0, and 0.42 respectively (23).
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The Questionnaire for Diabetes Related Foot Disease

Diabetic peripheral neuropathy

3a. In the last month have you had any burming sensationin your feet?
3b. In the last month have you felt any tingling in yourfeet?

3c. Inthe last month have you noticed thatyourfeetfeelnumb?

3d. In the last month have you felt pins and needles in yourfeet?

3e. Inthe last month have you felt a tightness ortight feeling in yourfeet?

Peripheral artery disease

5a. In the last month have you felt painin your calf whenyou walk?

5b. In the last month have you felt pain in the back of your thigh when you walk?

5c¢. In the last month have you felt painin your buttock or bottom areawhen you walk?

7a. Do you get pain in yourfoot orcalf when you are in bed at night?

History of clinically diagnosis of diabetic peripheral neuropathy

8a. Have you been told by your Doctor, Podiatrist, Specialist or other health professional (HP) that you hawe
lost some orall of the feeling in your feet because of your diabetes?

8b. Have you been told by your Doctor, podiatrist, specialist or other health professional that you have damage
to the nerves in yourfeet because of your diabetes?

8c. Have you been told by your Doctor, podiatrist, specialist or other health professional that you hawe

neuropathy or peripheral neuropathy because of your diabetes?

History of clinically diagnosis of peripheral artery disease

8d. Have you been told by your Doctor, podiatrist, specialist or other health professional thatyou have blocked
arteries in yourlegs and feet because of your diabetes?

8e. Have you been told by your Doctor, podiatrist, specialist or other health professional that you hawe bad
circulation orpoorblood flowin yourlegs and feet because of your diabetes?

8f. Have you been told by your doctor, podiatrist, specialist or health professional that you have Peripheral
Vascular Disease because of yourdiabetes?

9. Have you ever had an operation to help the blood flow down to your feet and legs? This does not include

operations forvaricose veins.
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TABLE 4 (Continued)

The Questionnaire for Diabetes Related Foot Disease

Footulcers

10a. Have you everhad an ulceron yourfoot (notincluding your ankle bones)?

Amputation

11a. Have you had any part of yourfoot orleg amputated because of your diabetes?

Foot deformity/skin issue

12a. Do you have hammerorclawed toes?

12b. Do you have bunions?

12c. Do you have other lumps or bumps anywhere on the feet that hurt or get rubbed red and sore by your
shoes?

12d. Do you getcorns?

12e. Do you get callous onyour feet?

The data extraction of each questionnaire about the domains of questions
involving DRFD, diagnostic parameters, and its psychometric properties from the previous
studies are presented in table 5-9.

As the literature review above, many questionnaires have been developed,
including DNS, MNSI questionnaire, ECQ, and Q-DFD. Each questionnaire assesses just
DPN or PAD as individual components of DRFD, with the exception of the Q-DFD that
addresses all DRFD components within a single instrument. Thus, it is an interesting tool
that can be applied for screening all related foot diseases which are the risks of foot ulcer
and amputation in diabetic patients. The Q-DFD also showed high sensitivity (89.0%) and
specificity (77.8%) when compared to the clinical examination by 10 g Semmes Weinstein
Monofilament combined with ABI and manual palpation of pedal pulses, and medical
records. Moreover, an inter-rater reliability of the Q-DFD for diagnosis of DRFD was
excellent (kappa = 1.00).

Castillo-Tandazo et al in 2013 performed the Spanish translation, cross-cultural

adaptation, and validation of the Questionnaire for Q-DFD.
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In this study, Q-DFD was proved to have a substantial agreement comparatively
to clinical evaluation (kappa 0.77, sensitivity 80.4%), and specificity 91.5%), and almost
perfect agreement when compared to medical records (kappa 0.88, sensitivity 87%, and
specificity 97%). Additionally, the intra- and inter-rater reliabilities presented substantial
agreement, with kappa scores of 0.63 and 0.73 in respective (58). The psychometric
properties testing of the cross-cultural translation of the Q-DFD are presented in table 10-

11.

TABLE 5 The data extraction of each questionnaire about the domains of questions

involving diabetes related foot disease.

Author/ Questionnaires Domain
Years
Peripheral Peripheral artery Foot Amputation Foot
neuropathy disease ulceration deformity
Leng, The Edinburgh - - Claudication - - -
1992 Claudication - Rest pain

Questionnaire

Feldman Michigan Neuropathy - Pain - Footulcers Amputation -
etal, 1994  ScreeningInstrument - Cramps and
questionnaire muscle weakness
- Temperature
sensation
- Sensory
symptoms
- Tingling
Meijer et Diabetic Neuropathy - Unsteadiness in - - - -
al, 2002 Symptom Score walking

- Pain, burning or
aching

- Prickling
sensations

- Numbness

Berginet  Questionnaire for - Tingling - Claudication Footulcers Amputation Foot
al, 2009 Diabetes Related Foot - Burning - Restpain deformity
Disease - Numbness
- Pinsand
needles

- Tightness
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TABLE 6 The diagnostic parameters of the Edinburgh Claudication Questionnaire,

Diabetic Neuropathy Symptom Score, and Questionnaire for Diabetes Related Foot

Disease.
Authors/ Questionnaires Participants Age Reference Diagnostic Accuracy
Years (years) standard Sensitivity  Specificty PPV NPV
(%) (%) (%) (%)
(95%Cl)  (95% Cl)
Leng, The Edinburgh  Claudicants >55 - Diagnosis of 91.3 99.3 100 81
1992; Claudication and intermittent (88.1- (98.9-
Pita et Questionnaire subjects claudication 94.5%) 100%)
al, 2017 with other made by a
causes of physician
leg pain
(n=300)
Type 2 Mean - Ankle- 50.7 82.6 48.6 83.8
diabetes = brachialindex
(n=1323) 71.56
SD =
12.73
Meijer Diabetic Type 1 Mean - Diabetic 79 78 NR NR
etal, Neuropathy and2 =57 Neuropathy
2002 Symptom Diabetes Range Examination
Score (n=173) =19- score
90
- Semmes- 81 56 NR NR
Weinstein
Monofilaments
- Vibration 81 58 NR NR
Perception
Thresholds
Bergin Questionnaire Type 1 Mean - Ankle- 89.0 77.8 NR NR
etal, for Diabetes and?2 =65.9 Dbrachialindex (68.6- (59.2-
2009 Related Foot Diabetes Range andmanual 97.1%) 89.4)
Disease (n=46) =45-  palpation
83 -10-g

Monofilament

NR: not reported; PPV: Positive predictive value; NPV: Negative predictive value
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TABLE 7 The psychometric properties (validity) of the Diabetic Neuropathy Symptom

Score, Michigan Neuropathy Screening Instrument questionnaire, and the Edinburgh

Claudication Questionnaire.

Authors/ Questionnaires Participants Age Validity
Years (years) Concurrent Convergent Known group
Meijeretal, Diabetic Type 1and?2 Mean = - The correlation The correlation NR
2002 Neuropathy Diabetes 57 between the SW- between NSS
Symptom (n=73) Range  MFandDNS andDNS (r =
Score (DNS) =1990 (r=0.25) 0.88)
- The correlation
between the VPT
and DNS
(r=0.56)
Damri etal, Michigan Type 2 Range NR NR Differentiation
2015 Neuropathy diabetes =18-70 of known-
Screening (n=100) group between
Instrument DPN andnon-
questionnaire DPN groups (P
(Thaiversion) <0.001)
Leng, 1992; The Edinburgh Type 2 Mean = - The agreement NR NR
Pita etal, 2017 Claudication diabetes 71.56 between ECQ
Questionnaire (n=323) S+ and ABI (kappa
(ECQ) 12.73 =0.33)

NR: not reported; NSS; Neuropathy Symptom Score; SW-MF: Semmes—Weinstein

Monofilaments: VPT: vibration perception thresholds; DPN: diabetic peripheral

neuropathy; ABI: ankle-brachial index
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TABLE 8 The psychometric properties (reliability) of the Diabetic Neuropathy Symptom

Score, Michigan Neuropathy Screening Instrument questionnaire, and the Edinburgh

Claudication Questionnaire.

Authors/ Questionnaires Participants ~ Age (years) Reliability
Years Inter- Intra- Test-
rater rater retest
Meijeretal, Diabetic Type1and2 Mean =57 Kappa = Kappa = NR
2002 Neuropathy Diabetes Range = 0.95- 0.89 -
Symptom Score (n=73) 19-90 0.83 0.78
(DNS)
Damri etal, Michigan Type 2 Range = NR NR ICC =
2015 Neuropathy diabetes 18-70 0.92 -
Screening (n=100) 0.95
Instrument
questionnaire
(Thaiversion)
Leng, 1992;Pita The Edinburgh Claudicants >55 NR NR Kappa
etal, 2017 Claudication andsubjects =0.76

Questionnaire

(ECQ)

with other
causes of leg
pain

(n=300)

NR: not reported; |ICC: Intraclass Correlation Coefficient
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Authors/  Questionnaires  Participants Age Concurrent validity Reliability
Years (vears)
Inter-rater Intra-rater Test-retest
Berginet Questionnaire Validity Validity Diagnosis of DRFD Diagnosis Diagnosis Diagnosis
al, 2009 forDiabetes Type 1 Mean= - The agreement betweenQ-DFD DRFD DRFD DRFD
Related Foot and?2 65.9 and physical assessment (ankle- - Kappa = - Kappa = - Kappa =
Disease Diabetes Range brachialindexand manual 1.00 0.53 0.53
(Q-DFD) (n=46) =45-83 palpation of pedal pulses, 10-g DPN DPN DPN
Semmes Weinstein Monofilament) - Kappa = - Kappa = - Kappa =
Reliability NR and medical record (Kappa = 0.52 0.71 0.71
Type 1 0.65) PAD PAD PAD
and 2 DPN - Kappa = - Kappa = - Kappa =
Diabetes - The agreement betweenQ-DFD  0.67 0.52 0.52
(n = 30) and 10-g Semmes Weinstein Ulcer Ulcer Ulcer
Monofilament (Kappa = 0.70) - Kappa = - Kappa = - Kappa =
PAD 1.00 1.00 1.00
- The agreement between Q-DFD  Amputation Amputation Amputation
and ankle-brachialindex,manual - Kappa = - Kappa = - Kappa =
palpation of pedal pulses (Kappa 0.72 1.00 1.00
=0.60) Deformity Deformity Deformity
Ulcer - Kappa = - Kappa = - Kappa =
- The agreement betweenQ-DFD  0.37 0.42 0.42

and observation (Kappa = 0.90)
Amputation
- The agreement between Q-DFD

and observation (Kappa = 0.83)

NR: not reported; DPN: diabetic peripheral neuropathy; PAD: peripheral artery disease;

DRFD: diabetes related foot disease
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TABLE 10 The psychometric properties testing (reliability) of the cross-cultural

translation of the Questionnaire for Diabetes Related Foot Disease.

Authors/ Participants Age (years) Language Result
Years Translation & Intra-rater Inter-rater
cross-cultural reliability reliability
adaptation
Castillo- Diabetes Mean =64.2  Spanish Fourquestions  Diagnosis of Diagnosis of
Tandazo patients SD =9.6 were required DRFD DRFD
etal,2013 (n=41) Range = 50- anew - Kappa = 0.63 - Kappa=0.73
89 translation DPN DPN
(questions 1, -Kappa=0.69 -Kappa=0.76
5c, 8a, 12d) PAD PAD
-Kappa=0.53 -Kappa=0.72
Ulcer Ulcer
- Kappa=1.0 - Kappa =1.0
Deformity Deformity
-Kappa=0.75 -Kappa=0.90

DRFD: diabetes related foot disease; DPN: diabetic peripheral neuropathy;

PAD: peripheral artery disease
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TABLE 11 The psychometric properties testing (validity) of the cross-cultural translation

of the Questionnaire for Diabetes Related Foot Disease.

Authors/ Participants Age (years) Language Result
Years Concurrent validity Construct validity
Castillo- Concurrent Concurrent Spanish Diagnosis of DRFD: The Diagnosis of DRFD: The
Tandazo validity validity agreement between Q- agreement between Q-
et al, 2013  Diabetes patients Mean = 61.4 DFD and physical DFD and reviewing
(n =36) SD =87 assessment (pinprick test, medical records looking for
Range = 48-85 Achilles reflex, manual DPN, PAD, amputation,
palpation of pedal pulses and ulceration (Kappa =
Construct validity  Construct and ABI) (Kappa = 0.77; 0.88; Sensitivity = 87%;
Diabetes patients  validity Sensitivity = 80.4%; Specificity = 97%)
(n = 40) Mean = 66.6 Specificity = 91.5%) DPN: The agreement
SD =9.6 DPN: The agreement between Q-DFD and
Range = 46-87 between Q-DFD and reviewing medical records

pinprick test, Achilles
reflex (Kappa = 0.55)
PAD: The agreement
between Q-DFD and
manual palpation of pedal
pulses and ABI) (Kappa =
0.75)

Ulcer: The agreement
between Q-DFD and
observation (Kappa =
0.654)

Amputation: The
agreement between Q-
DFD and observation
(Kappa = 1.00)
Deformity: The agreement
between Q-DFD and
observation (Kappa =

0.615)

looking for DPN (Kappa =
0.893)

PAD: The agreement
between Q-DFD and
reviewing medical records
looking for PAD (Kappa =
0.805)

Ulcer: The agreement
between Q-DFD and
reviewing medical records
looking for ulceration
(Kappa = 0.875)
Amputation: The
agreement between Q-
DFD and reviewing
medical records looking for

amputation (Kappa = 1.00)

DRFD: diabetes related foot disease; DPN: diabetic peripheral neuropathy;

PAD: peripheral artery disease; ABI: ankle-brachial index
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Questionnaire for diabetic related foot disease (DRFD) screening in Thailand

From literature review, the only questionnaire for screening of DRFD with Thai
language was Michigan Neuropathy Screening Instrument Thai version.

Michigan Neuropathy Screening Instrument Thai version

The Michigan Neuropathy Screening Instrument Thai version (Thai MNSI)
consists of 2 parts; subjective and objective examinations. It was used for screening of
the peripheral neuropathy on type 2 diabetes. The subjective examination part of MNSI
has been forward translation to Thai language by the experts in diabetes and through a
backward translation by the Language Center, Khon Kaen University and content validity
tested by expert committees (56).

The test-retest reliability and construct validity of the Thai MNSI were tested
in one hundred patients with type 2 diabetes from the Diabetic Outpatient Clinic at Srisak et
hospital, Srisaket province (56). The results revealed that Thai MNSI showed a high
reliability both subjective and objective examination parts (Intra-class Correlation
Coefficient: ICC > 0.90, p < 0.001). Moreover, the study found that it can differentiate
between DM patients with and without diabetic peripheral neuropathy (P <0.001) by either
subjective or objective parts of MNSI (56).

Uengbanjong et al in 2016 studied the agreement in evaluation of DM patients
who are at risk of foot ulcers between using Thai MNSI and that using DM foot assessment
tool recommended by the National Health Security Office (NHSO), Thailand. Three
hundred eighty patients with type 2 diabetes from the Diabetes Clinic at Lamsonthi
Hospital, Lopburi province were recruited into the study. The study found a moderate
agreement of both instruments (Cohen’s kappa = 0.42, p <0.0001).(59).

Although previous studies found that the Thai MNSI have good test-retest
reliability and construct validity. However, the ability to classify levels of foot complication
risk of Thai MNSI shows moderately agreed with the DM foot assessment tool by the
NHSO, Thailand. Additionally, Thai MNSI is a tool developed for the users who are health
care professionals.(56, 59).

Therefore, this tool may not be suitable for rural areas of Thailand where are

shortage of health care professional and/or difficult to access to health care service.
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Moreover, this tool screens just a diabetic peripheral neuropathy which is one of the
DRFD. There are still other important component of DRFD such as peripheral artery
disease which is a major risk factor for foot ulcers in diabetic patients. Therefore, the study
related to provide a Thai questionnaire with good psychometric properties for screening
all components of DRFD, that simply to use by the persons with DM or by the village health

volunteers, will be beneficial for the primary health care service in rural area of Thailand.

Psychometric Properties of measurement
The followings are review related to psychometric properties such as reliability
and validity.
Reliability
Reliability is the ability to replicate a reliable outcome in space and time, or
from different observers, and represents aspects of consistency, stability, equivalence
and homogeneity. The important reliability criteria of researchers include stability, internal
consistency and equivalence (60).
Stability
Stability is the degree of similarity of the results at two different time
measurements, that shows the consistency of repetitive measurement. The stability
assessment can be made by the test-retest method, which the process contains of
applying the similar measurement at two different times. The estimate continuous
variables stabilityis the most used |CC statistic. The significant coefficient values of 20.70
are reflected satisfactory (60).
Internal consistency
The internal consistency (homogeneity) is a tool measure the similar
characteristic. This is a significant measure property for tools that evaluate an only theory
using a variety of items. The results for evaluation of low internal consistency might specify
that the items measure different theories or that the responses to the questions of the tool
are unreliable. Most of investigators evaluate internal consistency of their tools through

Cronbach's alpha coefficient. The Cronbach's alpha coefficient can demonstrate the
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covariance level among the items of a measure. The coefficient values higher than 0.7 are
perfect (60).
Equivalence

Equivalence is the agreement degree of two or more raters concerning a
tool score. The most common method of evaluating the equivalence is the inter-rater
reliability, when there is high agreement between the raters, can conclude that the
measurement errors were reduced. Kappa coefficient is a measure used to evaluate inter-
rater, which can be useful to categorize variables. The result is an agreement measure
between the raters and has a maximum value of 1.00. If values near to or lower 0.00
specify deficiency of agreement (60).

Validity
Validity is the detail that an instrument measures exactly what it recommends
to measure. With respect to validity types, there are three main types: (1) content validity,
(2) criterion validity and (3) construct validity (60).

Content validity

Content validity is the grade in which the tool content sufficiently reflects
the theory that is presence measured. As there is no statistical test to evaluate precisely
the content validity, investigators typically use a qualitative method, done the assessment
of an expert committee, and use a quantitative method using the content validity index
(CM) (60). The CVI measures the amount or percentage of the judgements of whom agree
on confident parts of an instrument and items. This process contains a four-point Likert

scale (table 12). If the items that accept 1 or 2 points can be revised or removed (60).
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TABLE 12 Four-point Likert scale

Four-point Likert scale

1 = non-equivalent item

2 = the item needs to be extensively revised so equivalence can be assessed

3 = equivalent item, needs minor adjustments

4 = totally equivalent item

Criterion validity

Criterion validity is the relative between the score of a tested tool and
some external criterion. The external criterion has to be a commonly acknowledged
measurement or gold standard, with the same characteristics of the convinced tool that
want to test. The criterion validity might be evaluated by a correlation coefficient. The
correlation coefficient reveals a correlation of the tested tool scores with the external
criterion score. Values of the correlation coefficient are range from 0 to 1. The correlation
coefficients equal to 0.70 or above are recommended (60). Criterion validity is often
separated into two components: concurrent validity and predictive validity. These
approaches are differentiated on the basis of the time frame within which predictions are
made as mentioned below (61).

Concurrent validity

Concurrent validity is frequently used to find the validity of screening
tests for determining the presence or absence of diseases by the tested tools and the
criterion/gold standard measure. The tested tool and the criterion/gold standard measure
are taken to assess at relatively the same time, and consequently that whether they both
reproduce the same incident of behavior. Therefore, a tool that shows good concurrent
validity can be used alternatively to a criterion/gold standard measure (61).

Predictive validity

Predictive validity is used to prove whether a tested tool will be a valid

predictor of some future criterion score. If a tested tool has good diagnostic and predictive

validity, it will help an investigator make successful decisions by providing a basis for
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predicting outcomes. To evaluate predictive validity, a target testis given in one session
and is followed by a period of time later which the criterion score is obtained (61).
Construct validity
Construct validity is the grade to which a group of variables actually
characterizes the theory to be measured. The construct validity consisted of three types
that are hypothesis testing, structural or factorial validity, and cross-cultural validity (60).

Hypothesis testing

There are numerous approaches to approve the construct validity
through hypothesis testing. One of them is the known-groups validity. This technique
evaluates the ability of the studied instrument to separate the known groups of different
persons that fill in the investigate and then the groups’ outcomes from the assessment of
the studied instrument are compared (60).

Moreover, hypothesis testing is also possible to confirm the construct
validity through convergent and discriminant validities. Inthe absence of a ‘gold standard’
tool, it is possible to evaluate the convergent validity through the correlation between the
scores of the studied tool and the scores of another tool that evaluated a similar theory.
On the other side, the discriminant validity measures the hypothesis that the studied tool
do not unsuitably relate to another instrument that has different constructs (60).

Structural or factorial validity

The factorial analysis provides tools to evaluate the correlation in a
large number of variables, defining the factors. It is the variables which are strongly
correlated to each other. The study recommends the factorial validity to be confirmed by
using the confirmatory factor analysis instead of the exploratory factor analysis (60).

Cross-cultural validity

The cross-cultural validity is about the procedures in which the
evidences support that the culturally adapted instrument is equivalent to the original

instrument inference (60).



CHAPTER 3
METHODOLOGY

The study composed of two phases: Phase | — the translation and cross-cultural
adaptation of Q-DFD to Thai language (Thai Q-DFD), including the pre-testing of the Thai
Q-DFD, and Phase Il — the investigation of test-retest reliability, concurrent validity, and

known-group validity (ability to classify levels of foot complication risk) of Thai Q-DFD.

Detail of The Questionnaire for Diabetes Related Foot Disease

The Q-DFD is a valid and reliable questionnaire for screening and epidemiological
surveys cover all aspects of diabetes-related foot diseases (DRFD) in patients with
diabetes (23). The Q-DFD is a nominal scale. Each question requires dichotomous
“yes/no” response based on self-report of clinical history and/or symptoms, and self-
report of foot deformity or skinissue, ulceration, and amputation. The items are divided
into five domains that are screening of diabetic peripheral neuropathy (DPN), peripheral
artery disease ( PAD), foot deformity or skin problem, foot ulcers, and lower limb
amputations (23).

The Q-DFD is designed to detect DPN (questions 3a to 3e), PAD (questions 5a to
5c, question 7a) and/or sensory DPN clinical diagnosis history (questions 8a to 8c) or PAD
(questions 8d to 8f, question 9), foot ulceration (question 10a), amputations (question 11a)
and foot deformities/skin problems (questions 12a to 12e). The senses that DPN and/or
PAD are recognized based on symptoms, and one or more of the specified symptoms
must appear for at least one month and continuously occur throughout this time.

The symptoms of sensory neuropathy diagnosis are numbness, pins and needles,
tingling, burning, and tightness. The symptoms of PAD diagnosis are claudication and
resting pain. The open-question at the final in each domain of DPN (questions 4) and PAD
(questions 6, 7b) is for participants to clarify what relieves a symptom and how effective
it is. If any doubt about the cause of reported symptoms, a negative diagnosis can be
made (23). Moreover, in order to certainly identify the symptoms of sensory DPN and PAD,

the series of questions are included in each domain of the Q-DFD. The screening
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interpretation as the presence of DRFD was defined by responding to the Q-DFD at least
one of the following; DPN, PAD, deformity, ulcer, or amputation (23). The contents of the

original Q-DFD are presented in Appendix B (23).

Phase I: Translation and cross-cultural adaptation
Phase | of the study aimed to translate the Q-DFD to Thai language and adapt it
according to Thai culture for proper understanding when administering in Thai people.
The methodology used for translation and adaptation was performed in the following five
steps based on published guidelines for the cross-cultural adaptation of Q-DFD by Beaton
et al. in 2000 (Figure 2) (62).
Step 1: Forward translation
The original version of the Q-DFD was translated from English to Thai by 2
independent translators from the Language Centre, Srinakharinwirot University, Thailand.
One of the translators (forward translator 1, FT1) have medical background and be aware
of the concepts being examined of the Q-DFD. The other translator (forward translator 2,
FT2) was alanguage professional translator with no medical background. Both translators
have Thai language as their mother tongue (62).
Step 2: Synthesis of the translations
The two translated versions from FT1 and FT2 were synthesized into a single
version (FT-12) by a general agreement of the meeting between the research team (Ph.D.
student, advisor, and co-advisor), and two professionals with experience in the diabetic
foot. The synthesis process, and how each of the issues addressed and resolved were
documented as a report (62).

Step 3: Back translation

Working from the FT-12 version of the translated Q-DFD, one more translator
who totally blind to the original version of Q-DFD translated the questionnaire back into
the English language (the back-translations, BT). The FT12 version was backward
translated from Thai to English by one translator, who has experiences in business English
communication but is not a native English speaker, from the Language Centre of

Srinakharinwirot University, Thailand. The translator should neither be aware nor be
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informed of the concepts explored, and should preferably be without medical background
in order to avoid information bias and to avoid eliciting unexpected meaning of the items
in the BT (62).

Step 4: Expert committee

The expert committee consisting of the methodologist (translation and cross-
cultural adaptation), a physician with experiences in diabetes mellitus ( DM) foot
management, and a language professional with experiences in teaching and translating
English (62).

The committee evaluated the back-translated English version (BT) compared
to the original Q-DFD. The evaluation was based on analysis of semantic equivalence,
idiomatic equivalence, conceptual equivalence and experimental equivalence (62). The
evaluation rating consists of a four-point Likert scale (1 = non-equivalent item, 2 = the item
needs to be extensively revised so equivalence can be assessed, 3 = equivalent items,
needs minor adjustments, and 4 = total equivalent item) (60). The expert committee were
rate the relevance of each item of the questionnaires using the four-point Likert scale.

The results of equivalence evaluation from all committees were calculated by
using the content validity index (CVI) (63). The CVI is calculated as the number of experts
who giving a rating of either 3 or 4, divided by the total number of experts (64). The CVI
greater than or equal to 0.78 indicating correspondence with the original text was
accepted (64, 65). Meanwhile, the items with CVI < 0.78 was re-forward and backward
translated until an acceptable value was reached. The suggestions of the committee were
taken into consideration and discussion by the researcher team together to produce a
prefinal Thai version of Q-DFD.

Step 5: Test of the prefinal version

The step 5 is a final stage of adaptation process. The purpose of this step
was verified whether those who would potentially respond to the translated questionnaire
could clearly understand the questions, which would indicate that the final translation was
understood or comprehended by the target Thai population. The comprehension test in
this step was applied to 20 Thai participants with diabetes from the Ban Nong Khla Health

Promoting Hospital, Wang Wiset District, Trang Province, Thailand. The participants were
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randomized from a group of diabetic patients who volunteered and signed the consent
form for participation.

Before participating in the study, all participants were assessed by the one
healthcare professional based on inclusion and exclusion criteria. The inclusion criteria of
the participants are as follows: be 45 years of age or over; be permanent residents in rural
area of Thailand; be diagnosed with type 1 or type 2 diabetes mellitus; and be able to
understand Thai language to complete the questionnaire. The exclusion criterion of the
volunteers is cognitive impairment that preventing them from providing an incorrect
information. Basic cognitive function was assessed in each volunteer using dementia
screening test (DST) for Thai elderly before participation (66). All participants were
interviewed about the following information: age, sex, height, weight, body mass index,
educational level, duration of diabetes mellitus, and current medications taken.

Each participant completed the prefinal Thai Q-DFD. If the participants
cannot read, they will be interviewed by the village health volunteer (VHV) with the same
context as written in the prefinal Thai Q-DFD. Prior to the study, the VHV was trained how
to conduct of the prefinal Thai Q-DFD by the research team, as well as practical training
in diabetic patients prior to the actual study. After completion of the prefinal Thai Q-DFD,
the researcher team in-depth interviewed the participants whether they understood each
question of the Thai Q-DFD and to get the suggestion from them. The suggestions from
the participants were considered and used to make a final correction of the Thai version

of Q-DFD by the researcher team (62).
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Questionnaire for Diabetes Related Foot Disease (Q-DFD) - original version

!

Forward translation to Thai -

Translation | (FT1) (4

Transzlation Il (FT2)

Synthesis of FT1 and FT2

to be single version (FT12)

!

Back-translation (BT)

I

Eguivalent evaluation between BT and original Q-DFD

by the expert committes

Equivalence No eguivalence

Thai version of Q-DFD - prefinal version

b

Pretesting (n = 20)

!

Thai version of -DFD - final version

FIGURE 2 Translation and cross-cultural adaptation process of the Questionnaire for

Diabetes Related Foot Disease (Q-DFD) to Thai version.

Phase IlI: Test of reliability and validity of Thai version of Q-DFD

The phase Il studied the test-retest reliability, concurrent validity, and known-
group validity of Thai Q-DFD. The study was conducted according to the guidelines
proposed by the COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN) (67). The sample size for studies of test-retest reliability,
concurrent validity, and known-group validity were calculated as sequentially mentioned
in the following parts. The sample size for test-retest reliability study needed 50

participants, while that for the concurrent validity study needed 139 participants which
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including the participants from the test-retest reliability. For the known-group validity
study, number of sample size was 177 participants which also recruiting the participants
from the concurrent validity study.

In addition, the standard clinical examinations on participants in the studies of
both concurrent validity and known-group validity were performed by the same physical
therapist, who had at least five years of experience in the assessment of the diabetic foot
and was blinded from the Thai Q-DFD results. Before the study, the physical therapist was
also trained how to do the standard clinical foot examinations in diabetic patients by the
specialist at Foot Clinic of Theptarin Hospital, in order to standardize the performance in
diabetic foot examinations.

Meanwhile, the questionnaire conduction of Thai Q-DFD throughout the Phase I
was performed by ten VHV. Prior to the study, the ten VHV were trained how to use the
Thai Q-DFD or interview in case of the participants cannot read, and how to interpret the
questionnaire’s responses after the participants completed the Thai Q-DFD by the
research team with manual guide. Information of Thai Q-DFD and the manual guide were
demonstrated in the Appendix | and the Appendix W. Importantly, before finish the
training, the VHV had to pass the practice of using the Thai Q-DFD on a few example
cases of diabetic patients and compared their interpretation of DRFD screening outcomes
and foot complication risk level classification to the research team.

Test-retest reliability

Test-retest reliability represents the stability of an instrument over time by
retesting at two different time points (60, 68).
Research design
A cross-sectional study was used to prove a test-retest reliability of Thai
Q-DFD (68).
Participants

The participants recruited in the Thai Q-DFD test-retest reliability study
have to pass the inclusion and exclusion criteria. The inclusion criteria are as follows: 1)
be diagnosed with type 1 or type 2 diabetes mellitus, 2) age 45 years or over, 3) able to

understand and speak Thai language to complete a survey, and 4) permanent residents
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in rural area of Thailand. The exclusion criteria include of poor communication and
cooperation, having hearing loss, having neurological diseases such as stroke,
Parkinsonism, and having cognitive impairment (DST for Thai elderly score < 5) (66, 68).
Sampling techniques
The participants in this study were selected using convenience sampling
from the Ban Nong Khla Health Promoting Hospital, Wang Wiset District, Trang Province,
Thailand (68).
Sample size calculation
The sample sizes for the test-retest reliability was 50 participants by the

calculation using the following formula with 10% dropout reserve (69):

422, T O R(2=R)
s — f= — K — N1 = 2K I
k= > [1_I .f}{[l K)(1 hH_lr:(I—n} |
— 2 ]
k=4(1.96) | (0.1 {(0.1)(—0.8} +09(11) L | =us5
2
(0.2) 2(0.5)(0.5)
Zap = value from normal distribution with 95% confidence = 1.96
K = the value of kappa = 0.90
w = the desired width of the confidence interval = 0.20
T = probability of positive rating = 0.50
n = sample population = 45

Assuming 10% of participants would decline to response to the Thai Q-
DFD again, so a total of 50 participants was recruited for dropout reservation (68).
Procedure
Fifty patients with diabetes who passed the inclusion and exclusion
criteria were informed related to the study procedure and signed the informed consent
prior to participation. Each participant completed the final Thai Q-DFD. If the participants
cannot read, they were interviewed by the VHV with the same context as written in the

Thai Q-DFD (68).
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The participants completed the Thai Q-DFD for two occasions. The
second occasion was performed at the same time of the day, but 3 days after the first
occasion. During the 3 days interval between the two interview occasions, no intervention
was given. This time period was selected to prevent memory effects and changes in DRFD

symptoms (Figure 3) (68, 70).

Persons with diabetes from primary care setting in Thailand were
recruited based on the inclusion and exclusion criteria.

¥

Participants signed the informed consent.

X

50 participants completed the Thai Q-DFD

(1% occasions)

Test-retest reliability{ 3 days l

The participants re-completed the Thai Q-DFD

(2" occasions)

FIGURE 3 Procedure of test-retest reliability study in phase I1.

Data analysis

The questions in the Thai Q-DFD is nominal scale, not intended to provide
a summary score. Therefore, the test-retest reliability on each question of DRFD, each
domain of DRFD, and on the interpreted screening results as DRFD was estimated by
Cohen’s kappa statistic (68, 71-73).

A kappa value was determined as follows; 0.00 to 0.20 was slight
agreement, 0.21 to 0.40 was fair agreement, 0.41 to 0.60 was moderate agreement, 0.61
to 0.80 was substantial agreement, and 0.81 to 1.00 was an almost perfect agreement
based on a suggestion of Landis and Koch (68, 74).

Concurrent validity

The concurrent validity of Thai Q-DFD was assessed by the correlation
between Thai Q-DFD screening outcomes and standard clinical examinations’ outcomes.

The Thai Q-DFD and the clinical examinations were taken at relatively the same time (68).
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Research design
A cross sectional study was used to assess concurrent validity.

Participants

The inclusion and exclusion criteria of participants for concurrent validity
evaluation of the Thai Q-DFD are same as those mentioned above in the test-retest study.

Sampling techniques
The subjects in this study were selected using convenience sampling.
from the Ban Nong Khla Health Promoting Hospital, Wang Wiset District, Trang Province,
Thailand (68).
Sample size calculation
The sample sizes for the concurrent validity studies was 139 participants
by the calculation as the following. The sample size for the concurrent validity study was

calculated by using the formula (68, 75):

z? . p(1—p)
2
d?
n=1.96"x0.90 (1-0.90) =139

n =

2

0.05
Z1-ar = value from normal distribution with 95% confidence = 1.96
P = previous sensitivity of ankle-brachial index = 90% (76)
d = degree of error allowance = 5%
n = sample population = 139

Outcome measures

The outcome measures of concurrent validity study are the screening
results from the Thai Q-DFD and those from the standard clinical examinations. The Thai
Q-DFD is the same as that used in the Phase |. The clinical examinations include the use
of 128-Hz tuning fork, and 10-gram monofilament to evaluate DPN; the use of manual
palpation of pedal pulses and ABI to evaluate PAD; and observation and history taking to

evaluate foot deformity and foot ulcers/amputation. The components of the clinical
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examinations are based on the best practice recommendations and current literature
about clinical evaluation in the diabetic foot (68, 77).
Vibration sense assessment

The vibration test was performed using a 128-Hz tuning fork applied
to the bony prominence at dorsum of the first interphalangeal joint of the big toe when the
toe was extended (Figure 4). Prior to the actual examination, the investigator explained
the examination method to the patient by placing a 128-Hz tuning fork on the patient’s
wrist or elbow joint while the tuning fork vibrating until it’s vibrating stops for the patient’s
understanding. During the examination, the investigator instructed the patient to lie down
and close their eyes. Ask the patient to report the startand stop of perceiving the vibration
from the tuning fork. The testing was performed twice on each big toe, and the assessor
also feels the vibration until it stops during the test. Then the investigator was measured
the time difference since the patient reporting the cessation of vibration until the
investigator feeling vibration was disappeared. Atime difference of the vibration cessation

210 seconds between the investigator and the patient was considered abnormal (36, 68).

FIGURE 4 Showing the vibration testing using a 128-Hz tuning fork.

Reference: Won JC, Park TS. Recent Advances in Diagnostic Strategies for

Diabetic Peripheral Neuropathy. Endocrinol Metab (Seoul). 2016;31(2):230-8.
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Pressure sensation assessment

Pressure sensation of foot is an inability to feel the pressure when
applied with 10 g Semmes—Weinstein monofilament which it shows valid and reliable for
testing. The investigator explained the examination procedures for the patient to
understand before the actual examination. The investigator performed the examination by
touching and pressing the tip of the monofilament to the patient's palm or forearm with a
force that made the monofilament bent slightly alike C-shape for approximately 1-2
seconds in order to allow the patient to know and understand the feeling.

The patients were in a comfortable sitting or lying position and placed
their feet on a stable footrest during the examination. Then, the physical therapist, who
was an examiner, applied the monofilament test on the appropriately selected locations
(plantar surface of 1st, 3rd, 5th metatarsal heads, and distal hallux) of the patients’ foot
for 1-2 seconds while their eyes were closed (Figure 5-6) (36, 78). The examiners avoided
areas of callus and used the consistent force when applied the monofilament test on, and
then asked patients to answer “yes” or “no” to indicate whether they felt a pressure from
the monofilament and also reported the correct tested sites (33). Then, if there is a
sensation loss in any of the four tested sites, it indicates that the tested foot has impaired

protective sensation (68, 79).

FIGURE 5 The monofilament should be applied to each tested site until it bends into a

“C-shape” for 1-2 second.

Reference: Won JC, Park TS. Recent Advances in Diagnostic Strategies for

Diabetic Peripheral Neuropathy. Endocrinol Metab (Seoul). 2016;31(2):230-8.
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Right Foot Left Foot

FIGURE 6 The sites for testing of a protective sensation loss by 10 g monofilament.

Reference: Dixit S, Maiya A. Diabetic peripheral neuropathy and its evaluation in

a clinical scenario: a review. J Postgrad Med. 2014;60(1):33-40.

Ankle-brachial index measure

The ankle-brachial index (ABI) was performed by measuring systolic
blood pressure in the lower (dorsalis pedis and posterior tibialis arteries) and upper
(brachial artery) extremities. The systolic blood pressure of dorsalis pedis artery, posterior
tibial artery, and brachial artery was measured bilaterally after 5 minutes rest in supine
position using a sphygmomanometer and an 8 MHz Doppler to detect pulses. The lower
border of the cuff was 2 cm above the superior aspect of the medial malleolus (80). This
technique was outlined in Figure 7 (68).

The systolic blood pressure at the first blood flow sound is heard from
the Doppler as the cuff of an aneroid sphygmomanometer deflating was recorded. The
blood pressure measurement was started with the right arm, then the right ankle, the left
ankle, and the left arm. The sequences of the measurement were repeated 2 times for
each vessel. Mean value of the 2 measurements was represented as the final result for
the respective vessel (68, 81).

ABI was calculated for each lower limb using ankle highest pressure
as numerator, and arm highest systolic pressure as denominator. An ABI of less than 0.90

was an analysis of PAD (5, 68, 82).
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(a) dorsalis pedis artery (b) posterior tibial artery

FIGURE 7 Placement of blood pressure cuff above pulse and a Doppler probe over

arterial pulse.

Materials and research tools
The materials were used in this study are as the followings.

1. Semmes-Weinstein monofilament (size 10 grams)

FIGURE 8 Semmes-Weinstein monofilament (size 10 grams)
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2. Tuning fork 128 Hz

FIGURE 9 Tuning fork 128 Hz

3. Transducer gel

FIGURE 10 Transducer gel

4. Handheld Vascular Doppler

FIGURE 11 Handheld Vascular Doppler
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5. Aneroid sphygmomanometer

FIGURE 12 Aneroid sphygmomanometer

Procedure
The concurrent validity of the Thai Q-DFD was assessed. One hundred
and thirty-nine volunteers who passed the inclusion and exclusion criteria were enrolled.
Each participant signed an informed consent prior to participation. Concurrent validity
was studied through the relationship between the screening outcomes by the Thai Q-DFD
and those by the standard clinical examinations (68).
The procedure started from each participant completed the Thai Q-DFD.
If the participants cannot read, they were interviewed with the same context as written in
the Thai Q-DFD by the trained VHV. After completion of the Thai Q-DFD, subjects were
invited to attend clinical examination. The clinical examinations started with the 10 g
monofilament, 128-Hz tuning fork, and ABI measurement, respectively. The clinical
examinations were performed by the physical therapist who was blinded from the Thai Q-

DFD screening outcomes (Figure 13) (68).
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Persons with Diabetes from primary care setting in Thailand

were recruited based on the inclusion criteria

L 2

Participants signed the informed consent

¥

139 participants completed the Thai Q-DFD

The concurrent validity was
Same days
estimated by kappa coefficient

139 participants received the clinical examination

FIGURE 13 Procedure of concurrent validity study.

The intra-tester reliability of the physical therapist who was an assessor
for the clinical examinations by using a 10 g monofilament and 128-Hz tuning fork, as well
as ABI measurement were evaluated before starting the study. Also, the inter-tester
reliability of the assessor for the clinical examination was evaluated comparatively to a
specialist in diabetic foot assessment who has the experience in diabetic foot screening
and in order to standardize the clinical assessments. The intra- and inter-tester reliability
evaluation was performed in twenty patients with diabetes before execution on the actual
sample.

After clinical examination, the participants were designated for normal ABI
(ABI20.9) or abnormal ABI (ABI<0.9) (83); normal vibration sensation (time difference <10
seconds) or absent vibration sensation (time difference =10 seconds) (36); normal
protective sensation (no misperception in any tested points) or absent protective
sensation (misperception at least 1 tested point) (84). The degree of agreement between
the assessor and specialist was assessed through Cohen’s kappa for the binary
determination (73, 85).

Data Analysis

The concurrent validity was estimated on the final interpreted diagnostic

results as DRFD (defined as presenting with at least one of DPN, PAD, ulcer, amputation,

or deformity) from the Thai Q-DFD by the VHV with those diagnostic results from the
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standard clinical examinations by the physical therapist. The concurrent validity of Thai
Q-DFD with the standard clinical foot examination was analyzed by using kappa
coefficient (68, 71, 72).
Known-group validity
Known-group validity is one type of construct validity described as a tool’s
ability to discriminate among different groups of which characters are different (60). This
study assessed a known-group validity of the Thai Q-DFD for classifying the groups of
diabetic patients with different levels of foot complication risk. The known-group validity
of the Thai Q-DFD was assessed the comparative levels of foot complication risk
determined by Thai Q-DFD in the diabetic participants with the known level of foot
complication risk diagnosed by the standard clinical examinations. The participants were
stratified depending on the components of the DRFD that found from the Thai Q-DFD
screening into three main groups of “subjects with low risk”, “subjects with moderate risk”,
and “subjects with high risk” (24, 86).
Research design
A cross-sectional analytic study was used toassess known-group validity.
Participants
The inclusion and exclusion criteria of participants for concurrent validity
evaluation of the Thai Q-DFD are same as those mentioned above in the test-retest study.
Sampling techniques
The stratified random sampling technique was applied to select the study
subjects. The subjects were grouped into three major levels of the foot complication risk
based on previous study (24, 86). The simple random sampling selection was done for

each group (Figure 14).



Levels of the foot

complication risk

Sample size calculation

Diabetic patients

Stratification

subjects with low risk

54

subjects with moderate risk

subjects with high risk

!

Simple random sampling was applied on each group.

!

}

subjects with low risk

(N = 59)

subjects with moderate risk

(N = 59)

!

subjects with high risk

(N = 59)

FIGURE 14 The stratified random sampling method.

To assess Thai Q-DFD known-group validity, the sample size was

calculated based on the two-side hypothesis testing (two independent proportions) by

using n4Studies as shown in Figure 15 (60, 87). The sample size calculation was based

on the prevalence of each levels of foot complication risk in people with diabetes mellitus

from the study of Sarinnapakorn et al. in 2016 (88). The prevalence from the study are as

follows; 33.6% for the moderate risk and 10.6% for the high risk (88). The sample size

calculation for known-group validity was set a power of testing at 80% ([3:0.2) and alevel

of statistical significance at 5% (0l=0.05). The determined sample size for this study from

the calculation was 59 subjects per groups. Thus, the total number of subjects by three

levels of foot complication risk was 177 persons.
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n4Studies

2X2 table

Testing two independent proportions )

Formula (without continuity correction)[ref]:
—— 2
I R TR
Ll e S —

r=tg=1l-p.a=1-n

P G=1-p

Proportion in group1 (p;) =

0.336

Proportion in group2 (p,) =
0.106

*p1 and p2 must be a range of 0 to 1.

Ratio (1) =

1

Alpha (a) = Beta (B) =
0.05 (v} 0.20 (v}

Calculate Clear

Output:

Sample size:

Group1 = 50, Group2 = 50

Sample size by using a continuity correction:
Group1 = 59, Group2 = 59

FIGURE 15 The sample size calculation for the study of known-group validity by using

n4Studies.

Reference: Ngamjarus C, Chongsuvivatwong V, McNeil E. 4Studies: Sample Size
Calculation for an Epide-miological Study on a Smart Device. Siriraj Med J. 2016; 68:160-
70.

Procedure

This study examined the ability of the Thai Q-DFD to discriminate between
a group of diabetic patients who have different levels of foot complication risk. According
to the classification of foot complication risk level by the Thailand Diabetes Association in
2017 (86), the study was classified diabetic patients into three groups: low risk, moderate
risk, and high risk.

Firstly, all subjects, who volunteered and passed the inclusion and
exclusion criteria were received clinical examinations by the physical therapist who had

at least five years of experience in the assessment of the diabetic foot, and was also
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trained prior to starting the study in order to standardize the clinical assessments by a
specialist at Foot Clinic, Theptarin Hospital, Thailand. The degree of agreement between
the assessors and specialist was assessed through Cohen’s kappa (73).

The clinical examinations were performed on the participants, in similar
sequences and methods as mentioned in the concurrent validity study, to screen and
stratified the participants based on their risks of diabetic foot complications found by the
clinical examinations. Those risks of foot complications are DPN, PAD, foot deformity, foot
ulcers, and a history of foot amputation/ulceration. The clinical examination for DPN
consists of a vibration sense tested by a 128-Hz tuning fork, and a protective light touch
sensation tested by 10-gram monofilament. The PAD clinical assessment consists of a
manual palpation of pedal pulses and determination of ABI. The foot deformity, foot ulcers,
and history of foot amputation/ulceration were examined by observation and history
taking. Components for the clinical examination are based on current literature and best
practice recommendations for clinical evaluation in the diabetic foot (68, 77).

After the clinical examinations by the physical therapist, the participants
were stratified depending on the levels of foot complication risk into three main groups as
subjects with low risk, subjects with moderate risk, and subjects with high risk. On the
same day, the participants completed the Thai Q-DFD. If the participants cannot read,
they were interviewed by the VHV .Then levels of foot complication risk were identified by
VHV based on the DRFD found from the Thai Q-DFD screening with the same criteria as
the stratification by the clinical assessment as shown in Table 13 (24, 86). The procedure

for known-group validity study is concluded as presented in Figure 16.
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TABLE 13 The criteria for stratification of foot complication risk in patients with diabetes

based on Thailand Diabetes Association in 2017.

Stratification of foot

complication risk

Clinical feature criteria

Low risk

Mo risk factor presence

Moderate risk

Presence of neuropathy and/or presence of peripheral arterial

disease

High risk

Presence of neurcpathy and/or presence of peripheral arerial
disease in addition to foot deformity OF past history of foot

ulcer/amputation

Risk factors: sensory peripheral neuropathy; peripheral arterial disease; foot deformity;

past history of foot ulcer/famputation

Persons with diabetes from primary care setting in Thailand

were recruited based on the inclusion and exclusion criteria

¥

Participants signed the informed consent

2

The clinical examination was performed on the parficipants to screen and stratify into

3 groups based on their risk of diabetic foot complications

y

h 4 +

Group 1 Group 2 Group 3
subjects with low risk subjects with moderate risk subjects with high risk
(N = 59) (N = 59) (N = 58)

¥

2

Participants in each group completed the Thai Q-DFD

L 2

on the levels of the foot complication risk by Thai Q-DFD

Participants in each group were classified depending

FIGURE 16 Procedure of known-group validity study.
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Data Analysis
For statistical analysis, the foot complication risk of the participants was
classified into three levels as low risk (coded 0), moderate risk (coded 1), and high risk
(coded 2). The agreement on the foot complication risk that classified by Thai Q-DFD to
each known group was analyzed using kappa coefficient in order to represent the known

group validity.

Ethical Considerations

The research methodology was approved by the Faculty of Physical Therapy
(Certificate Number PTPT2020-002) and the Research Ethics Committee of the Strategic
Wisdom and Research Institute ( Certificate Number SWUEC/E/G-002/2563) ,

Srinakharinwirot University, Thailand (68).
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CHAPTER 4
RESULTS

Translation with cultural adaptation of the Questionnaire for Diabetes-Related Foot
Disease (Q-DFD) into Thai version (Thai Q-DFD), and proving its’ psychometric properties
for screening of DRFD in rural population of Thailand were the purposes of this study.
Thus, the results compose of two phases. Phase | was a translation with cross-cultural
adaptation of the Q-DFD to Thai Q-DFD, and a pre-testing of the Thai Q-DFD in aspect of
culturally relevant and comprehensible comparison with the original Q-DFD. Phase Il was
an investigation of the Thai Q-DFD’s psychometric properties including test-retest
reliability, concurrent validity, and known-group validity (an ability to classify levels of foot

complication risk). The results of each phase are described as follows.

Phase |: Translation and cross-cultural adaptation

In forward translation process, the two translators translated the original Q-DFD to
Thai language that is easy to understand with the target population. The translated words
and sentences were in accordance with the original version. The two forward translated
Thai versions from translator 1 (FT1) and translator 2 (FT2) are shown in the Appendix C,
D.

In the synthesis of translations process, the two forward translated Thai versions
(FT1 & FT2) were synthesized to be one forward translated Thai versions (FT-12) by a
panel discussion of professionals with experience in the diabetic foot. The FT-12 was
adjusted in order to culturally relevant and comprehensible so that Thai population will
understand easily and able to answer the questionnaire by themselves. After the
discussion, the FT-12 was modified from the original version as follows: 1) the sentence
“note that R is a refusal code and should be circled whenever a subject refuses to answer
a question” was removed, 2) the choices “R” was removed, 3) the word “postcode” was
changed to “address” 4) the item 1 “suburb” was modified to “area of your address” with

the choice of “within municipal area and out of municipal area” was added, 5) the words
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“address, district, and province” was added, 6) the sentence “if subject refuses to divulge
their age offer the following alternative: If you don’t want to tell me your exact age can you
tell me instead which age group you are in?” was removed, 7) the item 3b “tingling” was
added to “the feeling like insects climbing”, 8) the item 5a “if subject unsure of where calf
is” was removed, 9) the item 5b “if subject unsure of where back of thigh is” was removed,
10) the item 8 “Podiatrist and Specialist” was removed, 11) the item 8a “circle the same
response automatically for questions 8b, ¢, d, e and f and go to question 10" was
removed, 12) the item 8 “definition to give subjects if requested” was modified to
“definition”, 13) the item 10a “not including your ankle bones” was modified to “the area
below ankle”, 14) the item 10 “if the subject does not know what an ulcer is provide the
following definition” was modified to “definition”, 15) the item 10a “ulcers or wounds
usually require bandages or dressings to be applied by your doctor, a nurse, a podiatrist
or other health professional until they heal up” was modified to “recovery under the
condition that it has to be correctly cured”, 16) the item 11a “if subject is not clear on what
amputated means, use the following explanation” was modified to “definition”, 17) the
sentence “Each condition listed below has a short definition written under itin case subject
requires clarification” was removed, 18) the item 12a “hammer or clawed toe are where
your toes are not straight, but are curled over towards the ground at either of the small
joints” was changed to add a picture, 19) the item 12b “bunions are when the big joint
under the big toes bulges out and your big toe is usually pushed towards the 2" toe or
even lies over the top of it.” was changed to add a picture, 20) the item 12d and 12e was
added picture, 21) the item 12e “e.g. behind toes, under the foot or around the heels”
was added. The FT-12 version is presented in Appendix E. Table 14 shows comparisons
between the original version of Q-DFD, FT1, FT2, and FT-12. Table 15 demonstrates a

summary of modifications and justification of the synthesized FT-12.
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TABLE 14 Comparisons between the original version of Q-DFD, the forward translations

from two translator (FT1 & FT2), and the synthesized version from FT1& FT2 (FT-12).

Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

A Questionnaire for Diabetic Foot

Disease
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Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

If subjectanswers YES to any of the
above go to question 4. If subject
answers NO to all of the above go to

question 5.
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If subjectunsure of where “calf’is, it
is the back of the lower leg between

your knee and ankle.
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5b. In the lastmonth have you felt
pain in the back of your thigh when

you walk?

5b) Tutkeudiuga anidnihen
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If subjectunsure of where back of
“thigh”is, it is the back of the upper

leg between the knee and hip.
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5c¢. In the last month have you felt
pain in your buttock or bottom area

when you walk?
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If subjectanswers YES to any of
question 5 go to question 6. If
subjectanswers NO to all of question

5 go to question 7.
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6. When you get this pain in your calf
/ thigh / buttock howdo you make it

stop?
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7a. Do you get pain in your foot or

calfwhen you are in bed at night?
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7b. If YES, how do you make this

pain go away?
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8a. Have you been told by your
Doctor, Podiatrist, Specialist or other
health professional (HP) thatyou
have lost some or all of the feeling in

your feet because of yourdiabetes?

- ey

8a) wnnel unndiaeagnnglsah
., o o d x
fideanoysialy videdidaamoysu

4un1Waw ] (HP) tneudavieliin

o)

P = PE .
mim@t:g PASIAITNIANTNLYNLNAIU
»

=

WIRIMNALRIADS HRIAN

ALY

8. MINLUNNE

8.1 BIYTWINE WNNERNT 577 uwnel
A 9 a =) v

LNz vl sznaudTansu

4NN LENAMIN WL IAnIGTYAe

PN fANUNdou e Tamwmau

lavsaly

= ———
8n. unnevisediszneradniny
quarwagLenueliin Angoyde
PN AN LN adowTesiavan

Lﬁ‘ﬂﬂ’ﬂ’iﬂiﬁ‘mu MU




TABLE 14 (Continued)

63

Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

Yes it I Vel

No ' T e

Unsure Tiuvdla Tiuvla Tiuvdla

Don'thave Dr, Podiatrist, specialist  Wdunnd wwnefidnaalsadh  Wldwounnd Lilwuunne via filsenatdndw

or HP

gidaanayialivise HP

FugININ

If subjectreplies, “Don’thavea
Doctor, Podiatrist, specialist or other
health professional”, to question
10a), circle the same response
automatically for questions 8b, ¢, d,

e and fand go to question 10.
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8b. Have you been told by your
Doctor, podiatrist, specialist or other
health professional thatyou have
damage to the nerves in your feet

because of your diabetes?
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8c. Have you been told by your
Doctor, podiatrist, specialist or other
health professional that you have
neuropathy or peripheral neuropathy

because of your diabetes?
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Definitions to give subjects if
requested:

Peripheral neuropathy OR
neuropathy —damage to any of the
nerves in the feetthatare
responsible for helping us feel pain,
working our muscles properly and

even helping ourfeetto sweat.
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8d. Have you been told by your
Doctor, podiatrist, specialist or other
health professional that you have
blocked arteries in your legs and feet

because of your diabetes?
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Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

8e. Have you been told by your
Doctor, podiatrist, specialist or other
health professional that you have
bad circulation or poorblood flowin
your legs and feet because of your

diabetes?
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8f. Have you been told by your
doctor, podiatrist, specialist or healh

professional that you have Peripheral
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diabetes? TsAiLmam Tsawuvamldviels
Peripheral VascularDisease—bad  lsAvaaaidasdoutlae-ns TsAnannlaBaLAdI LA BRAsL ARIARARAN:

circulation orblood flowdown to the
feetand legs usually as a result of
blocked or narrowarteries, which
can be more common in people with

diabetes.
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9. Have you ever had an operation
help the blood flowdown to your feet
and legs? This does notinclude

operations for varicose veins.
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10a. Have you ever had an ulceron
your foot (notincluding yourankle

bones)?
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If the subject does notknowwhatan
ulcer is provide the following
definition:

An ulcer is a wound or sore that
usually takes more than one month ©
heal. Ulcers or wounds usually
require bandages or dressings to be
applied by your doctor, a nurse, a
podiatrist or other health professional

until they heal up.
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10b. If YES when was the lasttime

you had an ulcer?

10b) thld Arudunaniagaring

alus

10.2 fmeudn 14" AousTuunaiTess

pregainenilals

PreCW T T
109. th 4 Aouduusafivinass

qavinenilelng

11a. Have you had any part of your
footor leg amputated because of

your diabetes?
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Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

If subjectis notclear onwhat'
amputated’ means, use the following
explanation:

An amputation is where you have an
operation to cut off or remove part of

your foot or some of your leg.

natifreuuuvaeunxliivhla
PNMETiFRRLLes Msineen’
4 aBunesssel
nM95iRRan AR N IR FALRT LN 9L

P
AN NIDUBBAN

PR — o
frgmevliidn ladnssinanvsaria
=2 v a d"
nuneteerls e uanuil
AIFRUNUIRTN LN FU NN e Ng

Lo & g
NFIALNDLE U 1T 1RBNL MR

AafiamI:
ATFRUNUIRLTN YNRITa N 3HNGR

PN a9 .
LWL U UTALNRBNUL NAIU

If the subjectanswers YES to
question 11 complete questions 11b
and 11c. If subjectanswers NO to

question 11, go to question 12.
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11b. Can you tell me what part of
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your leg or foot you have had danlvurewsarhaesngnia  Feeen doulpaacin wienfignsinean
amputated? /8N
Part of your foot 1198189 U198 UR9IN U19duaaih

Your leg from the knee down
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Your leg from the hip down
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11c. Can you tell me, howlong ago
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short definition written under itin

case subject requires clarification.
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12a. Do you have hammer or clawed

toes?
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Hammer or clawed toes are where
your toes are not straight, butare
curled over towards the ground at

either of the small joints.
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12b. Do you have bunions?
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Bunions are when the big joint under
the big toes bulges outand your big
toe is usually pushed towards the

2nd toe or even lies over the top of it.
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12c. Do you have other lumps or
bumps anywhere on the feet that hurt
or getrubbed red and sore by your

shoes?
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12d. Do you getcorns?

12d) Al lanqaudendalsl

= T Py
12.4 Amuan v ssnoslandel

= Py =
129, g s i ewouniehl




TABLE 14 (Continued)

66

Original English version of Q-DFD

Forward Translation 1 (FT1)

Forward Translation 2 (FT2)

Synthesized version (FT-12)

Corns are small areas of hard skin
thatusually have a centre or “core”
in the middle of them. They usually
occur on or between the toes and

are painful until removed.
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12e. Do you get callous on your feet?
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vizali

Callous is hard skin that occurs over
any areas under pressure. This can
be on the tops of your toes but
usually occurs undemeath the balls
of your feet or around your heels.
This can be tender orpainful but not

always.

vizali
P
milanlsiflqauds fie Ramluded
2 X o oo
ARTNLE I AN A ReAd T9ana
Wineguuiawh wilneriallaz fin
A fulanawin videsaudusnuas

analiula i iFualiigaely

ilednu vt Aamfuddifeann
M sneLATaLTn LT 0mil [y
. o o X oy o
WA 9T wid nRazAsalfLTu
danein wFeseufiuh enaduudn

= o g o )
U ﬂ?ﬂgaﬂlﬂulﬂu"]\? (GEN]

AANnAIN: MIRiF U naneta
Aamdednuud ARnannIneviL
A o a a =<
vraldand neeusinlanisnamil
VY- S
a1 L vaaiain i lFn uin

<4 £7 o o
wsasaUAuLN Antnusiagy

TABLE 15 Modifications and justification of the adapted version from the synthesized

version FT-12.

ltem Original version Adapted version from the synthesized Justification
version FT12
1 Whatis your age and what s your 1.@1?4LL@5%@?Q“]J®\1‘1/1"1H More informal word, Culturally
postcode? appropriate
Postcode ﬁ@?;j: BUND....ooon. ... VIR More informal word, culturally
appropriate
Suburb ehufiagonde: Add choices, Clearer, Failitaes
n. agflulammaAng understanding
2. BEUBNLUANALNA
3b In the last month have you feltany 39. ludaaumeuiuga @mmﬂi‘mmi Add a description, Facilitates

tingling in your feet?

gudiy (wileuiezlsanls) Aviidel

understanding
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TABLE 15 (Continued)

ltem Original version Adapted version from the synthesized Justification
version FT12
Don’thave Dr, Podiatrist, specialist Tdlsmuuwnne vse é’ﬂi:ﬂﬂuﬁ‘nﬁwﬁ’]u Removal of the word podiatristand
or HP AUNIN specialist, which is not commonly
used in Thailand
8a Have you been told by your Doctor, 8n. LLWVI?EM?@Q’?J?:H@U?“M%W&W"M Removal of the word podiatristand
Podiatrist, Specialist or other health Qﬂﬂﬂwmﬂu’aﬂﬁ"ﬂmﬁ @mz;lry@iﬂ specialist, which is not commonly
professional (HP) that you have lost mm@”?iﬂﬁ'ﬁﬂmdaw%ﬁwm used in Thailand
some or all of the feeling inyour feet Ld'ﬂd@’miimmmqu
because of your diabetes?
8b Have you been told by your Doctor, 8% uwneegilsynatiznansinu Removal of the word podiatrist and
podiatrist, specialistor other health — gun1wiAzLanuFalia Lulszan il specialist, which is not commonly
professional that you have damage Lﬁwm@m?mmﬂ Lﬁmmrﬂimmmm used in Thailand
to the nerves in your feet because of
your diabetes?
8c Have you been told by your Doctor, 8. LLWWﬁM?@éﬂT:ﬂ@Uﬁ“ﬁﬁwﬁ’m Removal of the word podiatristand
podiatrist, specialist or other health @mnqwmﬂumﬁﬂmﬁ ijﬁ specialist, which is not commonly
professional that you have Wdulszany visedulsramdiulane used in Thailand
neuropathy or peripheral neuropathy Lﬁﬂmﬁlmm nlsAwmam
because of your diabetes?
8d Have you been told by your Doctor, 8. uwnévsagisznatAmandu Removal of the word podiatrist and
podiatrist, specialistor other health zgmmwmﬂumﬁ@hjdq @mﬁmam?ﬁﬂm specialist, which is not commonly
professional that you have blocked LLmﬁ‘H’WLm:Lﬁ’]ﬁuﬁu Lfim@'m used in Thailand
arteries in your legs and feet ALY
because of your diabetes?
8e Have you been told by your Doctor, 84. LLW%?jﬂ?‘ﬂéﬂi‘:ﬂ'ﬂuﬁ‘ﬂﬁwﬁ’]u Removal of the word podiatristand
podiatrist, specialist or other health ngmwmﬂu@ﬂﬁﬂjﬂd’l@mﬁmi specialist, which is not commonly
professional that you have bad A eudesnauasynliF ieman used in Thailand
circulation orpoorblood flowin your AL TU
legs and feet because of your
diabetes?
8f Have you been told by your doctor, 8%, Lwaﬁu?eéﬂi:neuﬁ’mﬁwﬁm Removal of the word podiatristand

podiatrist, specialist or health
professional that you have Peripheral
Vascular Disease because of your

diabetes?
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specialist, which is notcommonly

used in Thailand
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ltem Original version Adapted version from the synthesized Justification
version FT12
10a  Have you everhadan uceronyour 100, gautARtuunafivin (URanusiaust  Technical word of difficult
foot (notincluding yourankle T uadlel) vials understanding,
bones)? culturally appropriate, more informal
word, Facilitates understanding
10a If the subject does notknowwhatan mManfinAN: Facilitates understanding
ulcer is provide the following LA PR 1IN ALEAY S LHATN TiaTnee
definition: ALAUNN 1 Bian Asasuie uazinde
An ulcer is a wound or sore that Fsun s unaetinegnis
usually takes more than one monh
heal. Ulcers or wounds usually
require bandages or dressings to be
applied by your doctor, a nurse, a
podiatrist or other health professional
until they heal up.
12a  Hammer or claved toes are where  ANHMULAIZL Add a picture, Facilitates
your toes are not straight, butare understanding
curled over towards the ground at
either of the small joints.
12b Bunions are when the big jointunder ﬁﬂﬂmxﬁdgﬂ Add a picture, Facilitates

the big toes bulges outand your big
toe is usually pushed towards the

2nd toe or even lies over the top of it.

understanding

The synthesized FT-12 was backward translated to English language, as shown

in Appendix F. The backward translation of the synthesized FT-12 was equivalence

evaluated to the original Q-DFD by the 3 expert committees including of the research

methodologist who experienced in translation and cross-cultural adaptation, the physician

(Thai Board of Rehabilitation Medicine) who experienced in DM foot management, and

the language professional.

The results of an equivalence evaluation from all committees were calculated by

using the CVI as demonstrated in Table 16. The CVIs of all items were very good, except

those of item 8c, 9, 10, 12a, 12b, 12¢c, 12d, and 12e were less than 0.7 8. Details of the

committees’ suggestions are shown in Table 16. Thus, those items in the FT-12 were
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revised based on the recommendations of the expert committees. The revised FT-12, or

prefinal version of Thai Q-DFD, was then backward translated again, and was re-

evaluated the equivalence with the original Q-DFD (specifically the items with CVI less

than 0.78) by the expert committees. The results of CVI at the second evaluation of each

item and also the global questionnaire was very good (CVI=1) as shown in Table 17.

Therefore, the prefinal version of Thai Q-DFD was equivalent to the original Q-DFD in

aspect of semantic, idiomatic, conceptual, and experiential equivalences. The prefinal

version of Thai Q-DFD and its’ back translation in English language are shown in the

Appendix G, H.

TABLE 16 The content validity index (CVI) and recommendations of expert committee.

Original English

Back translation \ersion 1

Equialence (n=3)

CwvI

Semantic

Idiomatic

Conceptual

Bxperiential

Recommendations of expert

committee

A Questionnaire for Diabetic Foot Disease

Diabetic Foot Disease Questionnaire

1

1

1

1

1. What is your age and what is your

1. Age and Address

1

1

1

1

postcode?

Age: Age.......c..........Years 1 1 1 1

Postcode: Address: District............... 1 1 1 1 Post code should be specified.
Provnce............cooi

Suburb: Area of your Address: 1 1 1 1
a) Within municipal area
b) Out of municipal area

Unsure Unsure 1 i 1 1

2. How many years ago were you told you

had diabetes?

2. How many years hawe you been

diagnosed with Diabetes?

Years:

Duration.................Years

3. Now | want fo ask you some questions

about your feet.

3. Questions related to Diabetic Foot

Disease:

3a. In the last month hawe you had any

burning sensation in your feet?

3a. Haw you ewer had foot buming

sensation during last month?

3b. In the last month hae you felt any

tingling in your feet?

3b. Hawe you ewer had the symptom of foot
tingling sensation (the feeling like insects

climbing) during last month?

3c. In the last month hawe you noticed that

your feet feel numb?

3c. Haw you ewer had foot numbness

during last month?

3d. In the last month hawe you felt pins and

needles in your feet?

3d. Hawe you eer had the symptom of pins

and needles sensation during last monh?
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Original English Back translation \ersion 1 Equiwalence (n=3) Recommendations of expert
Cvi committee
Semantic Idiomatic Conceptual Bxperiential
3e. In the last month hawe you felt a 3e. Hawe you ewer had feeling tightness or 1 1 1 1 -

tightness or tight feeling in your feet?

tight feeling at your foot during last month?

Yes Yes 1 1 1 1 -
No No 1 1 1 1 -
If subject answers YES to any of the abowe If the answer is “Yes” in any questions, 1 1 1 1 -

go to question 4.
If subject answers NO to all of the abowe

go to question 5.

please continue and complete the queston
#4, howeer, if the answer is “No”, please

skip to question #5.

4. What do you do to make the buming /
tingling / numbness / pins and needles /

tightness go away?

4. How do you treat the foot burning, 1 1 1
tingling, numbness, pins and needles

sensations or foot feeling tightness?

The word “treat” means that
professional treatment is required, as

opposed to "make it go away."

5a. In the last month hawe you felt pain in

your calf when you walk?

5a. Hawe you ever had the symptom of calf 1 1 1

pain while walking during last month?

If subject unsure of where “calf” is, it is the
back of the lower leg between your knee

and ankle.

Calf refers to the area atthe back of leg 1 1 1

from knee to ankle.

5b. In the last month hawe you felt pain in

the back of your thigh when you walk?

5b. Hawe you eer had the symptom of 1 1 1
back thigh pain while walking during last

month?

If subject unsure of where back of “thigh”
is, it is the back of the upper leg between

the knee and hip.

Back thigh refers to the area of upper thigh 1 1 1

from knee to hip.

5c¢. In the last month hawe you felt pain in
your buttock or bottom area when you

walk?

5c. Hawe you eer had buttock pain or pain 1 1 1
in the area around buttock during last

month?

If subject answers YES to any of question 5
go to question 6. Ifsubject answers NO to

all of question 5 go to question 7.

If the answer is “Yes” in 52,50 or 5c¢, pleae 1 1 1
continue and complete the question #6,
howeer, if the answer is “No”, please skip

to question # 7.

6. When you get this pain in your calf /

thigh / buttock how do you make it stop?

6. How do you treat the symptom of pain at 1 1 1

calf, pain at thigh or pain at butock?

The word “treat” means that
professional treatment is required, as

opposed to "make it stop."

7a. Do you get pain in your foot or calf

when you are in bed at night?

7a. Hawe you eer haw foot pain/calf pain 1 1 1

while sleeping?

7b. If YES, how do you make this pain go 7b. If the answeris “Yes”, how doyou help 1 1 1 1 Cut the word “help” in the backward
away? relief pain? translation.
8a. Hawe you been told by your Doctor, 8a. Haw you ewer been diagnosed by a 1 1 1 1 -

Podiatrist, Specialist or other health
professional (HP) that you hawe lost some
or all of the feeling in your feet because of

your diabetes?

doctor or a healthcare professional that
you' e partially lost foot sensation or totally

lost foot sensation caused by diabetes?

Yes Yes 1 1 1 1 -
No No 1 1 1 1 -
Unsure Unsure 1 1 1 1 -
Don't haw Dr, Podiatrist, specialist or HP Newer consult with any doctor or healthcare 1 1 1 1 -

professional
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Original English

Back translation ersion 1

Equiwalence (n=3)

Recommendations of exert

committee

If subject replies, “Don't hawe a Doctor,
Podiatrist, specialist or other health
professional”, to question 10a), circle the
same response automatically for questions

8b, c, d, e and fand go to question 10.

If the answer is “Newer” consult with a
doctor or healthcare professional”, please

skip to #10

That translates to a lack of sentence

translation that is critical to scoring.

8b. Hawe you been told by your Doctor,
podiatrist, specialist or other health
professional that you hawe damage to the
nenes in your feet because ofyour

diabetes?

8b. Hawe you ever been diagnosed by
doctor or healthcare professional that
nenes at your foot were damaged caused

by diabetes?

8c. Hawe you been told by your Docfor,
podiatrist, specialist or other health
professional that you have neuropathy or
peripheral neuropathy because ofyour

diabetes?

8c. Hawe you eer been diagnosed by a
doctor or healthcare professional thatyour
nenes or peripheral nenes are

degenerated caused by diabetes?

The term “neuropathy” (damage) is
different to the use of degenerative,

which is age-related degeneraton.

Definitions to gie subjects if requested:

Peripheral neuropathy OR neuropathy —

damage to any of the nenes in the feettat
are responsible for helping us feel pain,
working our muscles properly and even

helping our feet to sweat.

Definition: Nenes or peripheral nenes
degeneration mean nenes at your foot are
damaged and it can cause of numbness,

foot muscle weakness, and dry skin foot.

-The term “neuropathy” (damage) is
different to the use of degeneratie,
which is age-related degeneraton.
-The definition is not for everyone, but

only if requested.

8d. Hawe you been told by your Doctor,
podiatrist, specialist or other health
professional that you hawe blocked arteries
in your legs and feet because of your

diabetes?

8d. Hawe you eer been diagnosed by a
doctor or healthcare professional thatyou
hawe legs or foot artery stenosis caused by

diabetes?

8e. Hawe you been told by your Doctor,
podiatrist, specialist or other health
professional that you hawe bad circulation
or poor blood flow in your legs and feet

because of your diabetes?

8e. Hawe you eer been diagnosed by a
doctor or healthcare professional thatyou
hawe legs or foot with poor blood

circulation caused by diabetes?

8f. Hawe you been told by your doctor,
podiatrist, specialist or health professional
that you hawe Peripheral Vascular Disease

because of your diabetes?

8f. Hawe you ewer been diagnosed by a
doctor or healthcare professional thatyou
hawe peripheral artery disease caused by

diabetes?

Peripheral Vascular Disease — bad
circulation or blood flow down fo the feet
and legs usually as a result of blocked or
narrow arteries, which canbe more

common in people with diabetes.

Definition: Peripheral artery disease means
the symptom of poor blood circulation at
legs or foot due to artery stenosis which

normally find in a diabetic patient.

The definition is not for everyone, but

only if requested.

9. Hawe you ewer had an operation to help
the blood flow down to your feetand legs?
This does not include operatons for

\aricose \eins.

9. Hawe you ewer been gien the surgical
treatment for peripheral arterial disease;
this is not including the surgical for

\aricose \ein?

The identifying peripheral arterial
disease may be the fault of the
original, which requires surgery to

help the blood flow through the legs.

10a. Haw you ever had an ulcer on your

foot (not including your ankle bones)?

10a. Hawe you eer had wound at oot (the

area below ankle)?

cvi
Semantic Idiomatic Conceptual Bxperiential

1 0.67 0.67 1

1 1 1 1
0.67 0.67 0.67 1
0.67 0.67 0.67 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 0.67 1

1 1 0.67 1
0.67 0.67 0.67 0.67

The word “ulcer” in the original is
more sewere than wound because it
requires more than a month of
treatment, so the use of the word

“wound” may not match its meaning.
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TABLE 16 (Continued)

Original English Back translation \ersion 1 Equiwalence (n=3) Recommendations of expert

Cvi committee
Semantic Idiomatic Conceptual Bxperiential
If the subject does not know what an ulcer Definition: Wound means injury or contused 0.67 0.67 0.67 0.67 -The word “ulcer” in the original is
is provide the following definition: wound which requires at least 1 month for more sewere than wound because it
An ulceris a wound or sore that usually recovery under the condition that it has to requires more than a month of
takes more than one month o heal. Ulcers be correctly cured. treatment, so the use of the word
or wounds usually require bandages or “wound” may not match its meaning.
dressings to be applied by your doctor, a - The lack of “ulcers or wounds
nurse, a podiatrist or other health usually require bandages or
professional until they heal up. dressings to be applied by your
doctor, a nurse, a podiatrist or other
health professional until they heal
up.”
- Original more than 1 month, but
then translates at least 1 month.
10b. If YES when was the last time you had 10b. If the answer is “Yes”, whenwas the 0.67 0.67 0.67 0.67 -The word “ulcer” in the original is
an ulcer? last time that you hawe wound? more sewere than wound because it
requires more than a month of
treatment, so the use of the word
“wound” may not match its meaning.
11a. Hawe you had any part of your foot or 11a. Hawe you eer had any toe 1 1 1 1 -
leg amputated because of your diabetes? amputation, foot amputation or leg
amputation caused by diabetes?
If subject is not clear on what’ amputated’ Definition: 0.67 0.67 0.67 0.67 -The term “amputation” is used 2

means, use the following explanaton:
An amputation is where you hawe an
operation to cut off or remowe part of your

foot or some of your leg.

Leg or foot amputation means te partial

amputation of leg or feet

times.
-The definition does not require all
cases, only if the person may not

understand what that means.

If the subject answers YES to question 11
complete questions 11b and 11c. If subject
answers NO to question 11, go o question

12.

If the answer is “Yes” in 11a, please
continue and complete the question #11b
and 11c, howeer, if the answeris “No”,

please skip to question # 12.

11b. Can you tell me what partof your leg

or foot you hawe had amputated?

11b. Please identify the area of footor leg

amputation.

Part of your foot

Partial of foot

Your leg from the knee down

Leg below knee

Your leg from the hip down

Leg below hip

11c. Can you tell me, how long ago you

had the amputation?

11c. How long was the leg or foot

amputation taken, please specify?

Year:

Years.........oo.oooeii
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Original English

Back translation ersion 1

Equiwalence (n=3)

Cvi

Semantic

Idiomatic

Conceptual

Bxperiential

Recommendations of exert

committee

12a. Do you hae hammer or clawed toes?

12a. Hawe you ewer had toes deformity or

toes abnormality as shown in below photo?

0.67

0.67

0.67

0.67

- The word should be translated into
Thaifirst and then the image is used.
-The original image was not used,
indicating that the image was not
intended to be displayed to the
patient. But focus on explaining.

- Consider using the image again
because the original image does not
use it, indicating that it does not wish
to display the image.

-Assessors may not be able to find a
\ariation of all the symptoms, which
may lead to a confusing

understanding of the respondent.

12b. Do you haw bunions?

12b. Does your big toe is misshaped as

shown in below photo?

0.67

0.67

0.67

0.67

- The word should be translated into
Thaifirst and then the image is used.
-The original image was not used,
indicating that the image was not
intended to be displayed to the
patient. But focus on explaining.

- Consider using the image again
because the original image does not
use it, indicating that it does not wish
to display the image.

-Assessors may not be able to find a
\ariation of all the symptoms, which
may lead to a confusing
understanding of the respondent.

- The selected image is invalid and
incomplete according to the

definition.

12c. Do you hawe other lumps or bumps
anywhere on the feet that hurt or get

rubbed red and sore by your shoes?

12c. Do you hawe lump or hive on your
foot? Does it hurt when your skin rubbed

against the interior of your shoes?

0.67

0.67

0.67

0.67

The word “hive” means honeycomb
does not correspond to the original

word.

12d. Do you get comns?

12d. Do you hawe coms on your foot?

0.67

0.67

The selected image is incorrect and

ambiguous.

Corns are small areas of hard skin that
usually hawe a centre or “core” in the
middle of them. They usually occur onor
between the toes and are painful until

remoed.

Definition:
Corns mean the thickened skin in a round
shape where the pain is at the center, it has

to be remoed to relief pain.

0.67

0.67

The selected image is incorrect and

ambiguous.

12e. Do you getcallous onyour feet?

12e. Do you hawe thickened skin on your

foot?

0.67

0.67

The selected image is not clear,and

this may not require it.

Callous is hard skin that occurs over any
areas under pressure. This can be on the
tops of your toes but usually occurs
undemeath the balls of your feet or around
your heels. This can be tender or painful

but not always.

Definition: Thickened skin means the matte
skin caused by pressing or rubbing skin at
one area of afoote.g. behind toes, under
the foot or around the heels as shown in

below photo.

0.67

0.67

The selected image is not clear,and

this may not require it.
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TABLE 17 The second content validity index from the expert committees after revision.

Original English

Back translation ersion 2 Equivalence (n=3)

cvi
Semantic Idiomatic Conceptual Bxperiential

If subject replies, “Don’t hawe a Doctor, Podiatrist, If the answer is “Newer” consult with a doctor or 1 1 1 1
specialist or other health professional”, to question healthcare professional in #8a, please thick the
10a), circle the same response automatically for same answer in question #8b, 8c, &, 8 and 8fand
questions 8b, c, d, e and f and go to question 10. pass to #10.
8c. Hawe you been told by your Doctor, podiatrist, 8c. Hawe you eer been diagnosed by a doctor or 1 1 1 1
specialist or other health professional that you hawe healthcare professional that youe got neuropathy
neuropathy or peripheral neuropathy because of or peripheral neuropathy caused by diabetes?
your diabetes?
Definitions to give subjects if requested: Definition for respondent who does not understand 1 1 1 1
Peripheral neuropathy OR neuropathy — damage to the meaning:
any of the nenes in the feet thatare responsible for Neuropathy or peripheral neuropathy mean nenes
helping us feel pain, working our muscles properly at your foot are damaged and it can cause of
and ewen helping our feet to sweat. numbness, foot muscle weakness, and dry skin foot
Definitions to gie subjects if requested: Definition for respondent who does not understand 1 1 1 1
Peripheral Vascular Disease — bad circulation or the meaning:
blood flow down to the feet and legs usually as a Peripheral artery disease means the symptom of
result of blocked or narrow arteries, which can be poor blood circulation at legs or foot due to artery
more common in people with diabetes. stenosis which normally find in a diabetic patient.
9. Hawe you ewer had an operation to help the blood 9. Hawe you ewer been gien the surgical treatment 1 1 1 1
flow down to your feet and legs? This does not to improwe the blood circulation at leg or foot; this is
include operations for \aricose \eins. not including the surgical for\aricose \ein?
10a. Haw you ewer had an ulcer on your foot (not 10a. Haw you ewer had chronic wound atfoct (the 1 1 1 1
including your ankle bones)? area below ankle)?
If the subject does not knowwhat an ulcer is provide Definition for respondent who does not understand 1 1 1 1
the following definition: An ulcer is a wound or sore the meaning of chronic wound, please find below
that usually takes more than one month to heal. explanation:
Ulcers or wounds usually require bandages or Chronic wound means the injury or contused wound
dressings to be applied by your doctor, anurse, a which requires more than 1 month for recowery
podiatrist or other health professional until they heal under the condition thatit has to be correcty cured.
up. Chronic wound or wound has to be treated by

doctor, nurse or healthcare professional by

performing wound dressing or bandage till the

symptom is improved.
10b. If YES when was the last time you had an 10b. If the answer is “Yes”, when was the last time 1 1 1 1
ulcer? that you hawe chronic wound?
If subject is not clear on what' amputated’ means, Definition for respondent who does not understand 1 1 1 1
use the following explanation: An amputation is the meaning leg or foot amputation, please find
where you hawe an operation to cut off or remowe below explanation:
part of your foot or some of your leg. Definition: Leg or footamputation means the partial

amputation of legs or feet.
Each condition listed below has ashort definition The short definition of condition as indicated in each 1 1 1 1

written under it in case subjectrequires clarification.
12a. Do you hawe hammer or clawed toes?
Hammer or clawed toes are where your toes are not
straight, but are curled ower towards the ground at

either of the small joints.

question will be provded in the case that the
respondent requires explanation.

12a. Hawe you ewer had toes deformity or toes
abnormality?

Definition: Toes deformity or toes abnormality
means toes that unable to stretch straight and bends

down at the area of small joint.
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Original English

Back translation ersion 2

Equivalence (n=3)

Cvi

Semantic Idiomatic Conceptual

Bxperiential

12b. Do you hawe bunions?
Bunions are when the big joint under the big toes
bulges out and your big toe is usually pushed

towards the 2nd toe or exen lies o\er the top of it.

12b. Does your big toe is misshaped?

Definition: Msshaped big toe means the condition
that the big joint toe protuding towards the inside of
the foot and the big toe is commonly resting or over

the second toe.

12c. Do you haw other lumps or bumps anywhere
on the feet that hurt or get rubbed red and sore by

your shoes?

12c. Do you hawe lump or blister on your foot? Does
it hurt when your skin rubbed against the interior of

your shoes?

12d. Do you get coms?

12d. Do you hawe coms on your foot?

Comns are small areas of hard skin that usually hawe
a centre or “core” inthe middle of them. They
usually occur on or between te toes and are painful

until removed.

Definition: Corms mean the thickened skin in a round
shape where the pain is at the center, it has to be

remoed to relief pain.

12e. Do you getcallous onyour feet?

12e. Do you hawe thickened skin on your foot?

Callous is hard skin that occurs ower any areas
under pressure. This can be on the tops of your toes
but usually occurs undermeath the balls of your feet
or around your heels. This can be tender or painful

but not always.

Definition: Thickened skin means the matte skin
caused by pressing or rubbing skin at one area ofa
foot e.g. behind toes, under the foot or around the

heels.

Test of the prefinal version of Thai Q-DFD

Pre-tested for a feedback on comprehensibility of each item in the prefinal Thai Q-

DFD was performed in the participants who had characteristics according to the target

population. Demographic data of 20 participants in the pre-test are shown in Table 18.

The mean age was 66.35 years (range 50-80 years). The number of males was equal to

females. Most of the education levels were primary education (80%). The averaged body

mass index (BMI) was 25.63 kg/m2 (range 20.00-37.76 kg/mz)_ The mean duration of

diabetes was 7.70 years (range 2-20 years). All participants had no cognitive impairments

as seen by the score of DST for Thai elderly.



TABLE 18 Demographic data of participants in the pre-test (n=20).
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Demographic data Mean + SD or N (%) Range

Age (years) 66.35+7.74 50-80
Sex

- Male 10(50) -

- Female 10 (50) -
Types of diabetes

- Type-1diabetes -

- Type-2 diabetes 20(100)
Education

- None 2(10) -

- Primaryeducation 16 (80) -

- Secondaryeducation 2(10) -
BMI (kg/m?) 25.63+4.10 20.00-37.76
Duration of diabetes (years) 7.70+6.39 2-20
DST /8 (score) 5.65%1.04 5-8

BMI = Body mass index, DST = Dementia screening test

Each participant completed the prefinal Thai Q-DFD. After completing the

questionnaire, they were asked for a feedback on comprehensibility of each item

presented in the prefinal Thai Q-DFD. They reported that the questionnaire was easy to

understand, but some suggestions were given. Two participants suggested to add an

explanation about the use of symbols for choosing the answer. In addition, one participant

recommended changing the words used in the options of item 9, 10a, 10b, 11a, 12a, 12b,

12c, 12d, and 12e. The results of the comprehension test of the prefinal version from

participants with their suggestions are shown in the Table 19. The suggestions from the

participants was considered and applied to make a final correction of the Thai Q-DFD by

the research team. The final version of Thai Q-DFD is presented in Appendix .
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TABLE 19 Comprehensibility of each item in the Thai version of Q-DFD (prefinal version).

Item Patients (n=20) Suggestions
Clear Unclear
1 100% 0% -
2 100% 0% -
3a 100% 0% -
3b 100% 0% -
3c 100% 0% -
3d 100% 0% -
3e 100% 0% -
4 100% 0% -
5a 100% 0% =
5b 100% 0% -
5c 100% 0% 4
6 100% 0% -
7a 100% 0% E
7b 100% 0% 1
8a 100% 0% -
8b 100% 0% =
8c 100% 0% -
8d 100% 0% -
8e 100% 0% -
8f 100% 0% =
9 95% 5% -The options “11” should be changed to “iAgl”.

-The options “1311” should be changed to “laiipg”.
10a 95% 5% -The options “l4” should be changedto “iag)”.

- The options “18i14” should be changed to “lsiiag”.
10b 95% 5% -The options “l1” should be changedto “Lagl”.
Ma 95% 5% -The options “l1” should be changedto “Lagl”.

-The options “1414" should be changed to “lxiAg”.

-The words “14” should be changedto “Lagl”.

-The words “1414” should be changed to “lsiimg”.
11b 100% 0% -
11c 100% 0% -
12a 95% 5% -The options“%'” should be changed to .

-The options “1414” should be changed to 1.
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Item Patients (n=20) Suggestions
Clear Unclear

12b 95% 5% -The options“sl:ﬁ” should be changed to “q
-The options “1314” should be changed to “1a .

12c 95% 5% -The options “14” should be changed to “q
The options “l34 14" should be changed to “l{#.

12d 95% 5% -The options“lﬂi”should be changed to .
The options “l4 14" should be changed to “l{#.

12e 95% 5% -The options“l“]]'” should be changed to “q.

-The options “l414" should be changed to “l#".

In summary, during the translation and cross-cultural adaptation process, some

items of the original version of Q-DFD has been modified to accommodate cultural

differences. The cultural adapted items of Thai Q-DFD are shown in Table 20 where the

modification has been bolded.

TABLE 20 The comparison of the original and the cultural adapted items in the cross-

cultural-adaptation of Thai Q-DFD (final version).

Iltems Original items of the Q-DFD Modified items of the Thai Q-DFD (final version)
1 Whatis yourage and whatis your postcode? Age and Address
Postcode Address:
District........cccooviiininn. Province..........cccee....
Postcode........c.cooii
Suburb Area of your Address:
a) Within municipal area b) Out of municipal area
3b In the last month have you feltany tinglingin your  Have you everhad the symptom of foot tingling

feet?

sensation (the feelinglike insects climbing) during

last month?

Don’t have Dr, Podiatrist, specialist or HP

Never consult with any doctor or healthcare

professional
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ltems

Original items of the Q-DFD

Modified items of the Thai Q-DFD (final version)

8a

Have you been told by your Doctor, Podiatrist,
Specialist orother health professional (HP) that
you have lost some orallof the feeling in your

feet because of your diabetes?

Have you everbeen diagnosed by a doctorora
healthcare professional thatyou've partially lost
foot sensationortotally lost footsensation caused

by diabetes?

8b

Have you been told by your Doctor, podiatrist,
specialist orotherhealth professional that you
have damage to the nerves in yourfeet because

of yourdiabetes?

Have you ever been diagnosed by doctor or
healthcare professional that nerves at your foot were

damaged caused by diabetes?

8c

Have you been told by your Doctor, podiatrist,
specialist orotherhealth professional that you
have neuropathy or peripheral neuropathy

because of yourdiabetes?

Have you ever been diagnosed by a doctor or
healthcare professional that you've got neuropathy

or peripheral neuropathy caused by diabetes?

8d

Have you been told by your Doctor, podiatrist,
specialist orotherhealth professional that you
have blocked arteries in yourlegs and feet

because of yourdiabetes?

Have you ever been diagnosed by a doctor or
healthcare professional that you have legs or foot

artery stenosis caused by diabetes?

8e

Have you been told by yourDoctor, podiatrist,
specialist orother health professional that you
have bad circulation or poorblood flow in your

legs and feet because of your diabetes?

Have you ever been diagnosed by a doctor or
healthcare professional that you have legs or foot

with poor blood circulation caused by diabetes?

8f

Have you been told by your doctor, podiatrist,
specialist orhealth professional that youhave
peripheral vascular disease because of your

diabetes?

Have you ever been diagnosed by a doctor or
healthcare professional that you have peripheral

artery disease caused by diabetes?

10a

Have you everhadan ulceron yourfoot (not

including yourankle bones)?

Have you ever had chronic wound at foot (the area

below ankle)?

12e

Callous is hard skin that occurs overany areas

under pressure. This can be on the tops of your
toes butusually occurs underneath the balls of

yourfeetoraround yourheels. This canbe

tenderorpainful but not always.

Thickened skin means the matte skin caused by
pressing or rubbing skin at any area of a foot eg.

tops of the toes, under the feetoraround the heels.
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Phase Il: Investigation of the Thai Q-DFD’s psychometric properties
Test-retest reliability

The test-retest reliability of Thai Q-DFD was assessed on each question
related DRFD (nominal scale), each domain of DRFD, and on the interpreted diagnostic
results as DRFD (68).

The participant for the test-retest reliability consisted of 50 diabetic patients
from Ban Nong Khla Health Promoting Hospital, Wang Wiset District, Trang Province,
Thailand. Thirty-five of them (70%) were female and the remaining 15 persons (30%) were
male. Their ages ranged from 47 to 83 years (mean=64.56 years). Most of the participants
(82%) had primary educational level. The averaged BMI was 25.81 + 5.58 kg/mz. The
mean duration of diabetes was 9.32 + 7.12 years. All participants did not have cognitive
impairments as assessed by DST. Table 21 demonstrates characteristics of the

participants (68).

TABLE 21 Characteristics of participants (n = 50) in the test-retest reliability studies of

Thai Q-DFD.
Demographic data Mean = SDor N (%) Range
Age (years) 64.56 +9.42 47-83
Sex
- Male 15 (30)
- Female 35(70)

Types of diabetes

- Type-1 diabetes

- Type-2 diabetes 50 (100)

Education

- None 3(6)

- Primary education 41(82)

- Secondary education 6(12)
BMI (kg/mz) 2581 +5.58 15.07-47.05
Duration of diabetes (years) 932712 1-28
DST /8 (score) 5.76 + 0.96 5-8

BMI = Body mass index, DST = Dementia screening test

Table 22 shows the test-retest reliability estimation as the kappa values for

individual question in the Thai Q-DFD. The test-retest reliability for all questions ranged
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from kappa values of 0.15 (slight agreement) to 1.00 (perfect agreement). The kappa
values details are as follows (68).

The perfect agreements were found for the items or questions asking about
“coms” (kappa=1.00), “pain in the calf when walk” (kappa=0.87), and “bunions”
(kappa=0.85).

The substantial agreements were found on the items that evaluated “pain in
the back of the thigh when walk” (kappa=0.79) , “ulcer on the foot” (kappa=0.79), “pain
in foot or calf when you are in bed at night” (kappa=0.73), “hammer or clawed toes”
(kappa=0.70), “blocked arteries in the legs and feet because of diabetes” (kappa=0.66),
“tingling in feet” (kappa=0.64), “feet feel numb” (kappa=0.64), “damage to the nerve in
the feet because of diabetes” (kappa=0.64), and “burning sensation in the feet”
(kappa=0.61).

The moderate agreements were found for the items that evaluated “felt pain
in the buttock or bottom area when walk” (kappa=0.60), “lost some or all of the feelings in
the feet because of diabetes” (kappa=0.50), “felt pins and needles in feet” (kappa=0.50),
“bad circulation or poor blood flow in legs and feet because of diabetes” (kappa=0.48),
“peripheral vascular disease because of diabetes (kappa=0.47), “felt a tightness or tight
feeling in feet” (kappa=0.46), and “neuropathy or peripheral neuropathy because of
diabetes” (kappa=0.46).

The fair agreement was found on the items asking about lumps or bumps
(kappa=0.29), and the slight agreement was found on the items that evaluated “callous
on feet” (kappa=0.15). No analysis was made for two items related “foot or leg amputated
because of diabetes” and “operation to help the blood flow down to the feet and legs”, as
no individual reported these items.

Table 23 shows the kappa values for each domain of DRFD and on the
interpreted screening outcome as DRFD of Thai Q-DFD. The results presented that test-
retest reliability of the domains of DRFD ranged from moderate (kappa=0.56) to almost
perfect (kappa=0.83). The deformity domain had an almost perfect agreement

(kappa=0.83). The PAD (kappa=0.79) and ulcer (kappa=0.79) domains demonstrated
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substantial agreement. The DPN domain showed a moderate agreement (kappa=0.56).
However, the amputation domain was not analyzed because no individual reported this
domain. In addition, the test-retest reliability of the interpreted screening outcome as

DRFD of Thai Q-DFD was substantial agreement (kappa = 0.74) (68).

TABLE 22 Test-retest reliability results for each question related DRFD (nominal scale) in

the Thai Q-DFD.

Item Cohen’'sKappa P-value Strength of agreement
(3a) Have you everhad foot burning sensation during last 0.61 <0.001 Substantial
month?
(3b) Have you ever had the symptom of foot tingling 0.64 <0.001 Substantial

sensation (the feeling like insects climbing) during last

month?
(3c) Have you everhad foot numbness during last month? 0.64 <0.001 Substantial
(3d) Have you ever had the symptom of pins and needles 0.50 <0.001 Moderate

sensation during last month?

(3e) Have you everhad feeling tightness ortight feeling at 0.46 <0.01 Moderate

yourfoot during last month?

(5a) Have you everhad the symptom of calf pain while 0.87 <0.001 Almost perfect

walking during last month?

(5b) Have you ever had the symptom of back thigh pain whie 0.79 <0.001 Substantial

walking during last month?

(5¢c)Have you everhad buttock pain orpain in the area 0.60 <0.001 Moderate

around buttock during last month?

(7a) Have you everhave foot pain/calf pain while sleeping? 0.73 <0.001 Substantial

(8a) Have you everbeen diagnosed by a doctorora 0.54 <0.001 Moderate
healthcare professional that you've partially lost foot

sensation ortotally lost foot sensation caused by diabetes?

(8b) Have you ever been diagnosed by doctororhealthcare 0.63 <0.001 Substantial
professional that nerves at yourfoot were damaged caused

by diabetes?
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Item Cohen’'sKappa P-value Strength of agreement
(8c) Have you everbeen diagnosed by a doctoror 0.46 <0.001 Moderate
healthcare professional that you've got neuropathy or
peripheral neuropathy caused by diabetes?
(8d) Have you ever been diagnosed by a doctoror 0.66 <0.001 Substantial
healthcare professional that youhave legs orfoot artery
stenosis caused by diabetes?
(8e) Have you everbeen diagnosed by a doctoror 0.48 <0.001 Moderate
healthcare professional that you have legs or foot with poor
blood circulation caused by diabetes?
(8f) Have you ever been diagnosed by a doctoror healthcare 0.47 <0.001 Moderate
professional that you have peripheral artery disease caused
by diabetes?
(9) Have you ever been given the surgical treatmentto no respondent - -
improve the blood circulation atleg orfoot;this is not reported
including the surgical for varicose vein?
(10a) Have you ever had chronic wound at foot (thearea 0.79 <0.001 Substantial
below ankle)?
(11a)Have you ever had any toe amputation,footamputation  no respondent - -
orleg amputation caused by diabetes? reported
(12a) Have you ever had toes deformity or toes abnormality? 0.70 <0.001 Substantial
(12b) Does your big toe is misshaped? 0.85 <0.001 Almost Perfect
(12c) Do you have lump or blisteron yourfoot? Does it hurt 0.29 <0.05 Fair
when your skin rubbed against the interior of your shoes?
(12d) Do you have coms on yourfoot? 1.00 <0.001 Almost Perfect
(12e) Do you have thickened skin on yourfoot? 0.15 0.241 Slight
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TABLE 23 Test-retest reliability results for each domain of DRFD and on the interpreted

diagnosis as DRFD (defined as presenting at least one of DPN, PAD, ulcer, amputation,

or deformity domain) of the Thai Q-DFD.

Domain Cohen’s Kappa P-value Strength of agreement
Interpreted diagnosis as DRFD 0.74 <0.001 Substantial
- DPN domain 0.56 <0.001 Moderate
- PAD domain 0.79 <0.001 Substantial
- Ulcerdomain 0.79 <0.001 Substantial
- Amputation domain no respondent reported
- Deformity domain 0.83 <0.001 Almost Perfect

DRFD = Diabetes-related foot diseases, DPN = Diabetic peripheral neuropathy,

PAD = Peripheral artery disease

Concurrent validity

The concurrent validity of Thai Q-DFD was analyzed by the correlation

between Thai Q-DFD’s screening results and those of the clinical examinations. After

completing Thai Q-DFD, the participants underwent clinical examinations relatively at the

simultaneous time (68).

The participants were 139 diabetic patients from Ban Nong Khla Health

Promoting Hospital, Wang Wiset District, Trang Province, Thailand. They were 45 to 87

years old (Mean = 63.42 years). Ninety-five participants were female (68.3%) and the

remaining 44 persons were male. Most of them (82%) were educated at primary level.

Their averaged duration of diabetes and BMI were 9.70 £+ 7.01 years and 25.85 + 5.69

kg/mzin order. From the DST score, all participants did not have cognitive impairment

(68). More details are presented in Table 24.
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TABLE 24 Characteristics of participants in the concurrent validity studies (n = 139).

Demographic data Mean = SD or N (%) Range
Age (years) 63.42 +10.06 45-87
Sex
- Male 44(31.7) -
- Female 95 (68.3) -

Types of diabetes -

- Type-1diabetes -

- Type-2 diabetes 139 (100)

Education

- None 6 (4.3) -

- Primaryeducation 114 (82) -

- Secondaryeducation 18 (13) -

- Undergraduate 1(0.7) -
BMI (kg/mz) 25.85+5.69 10.20-47.05
Duration of diabetes (years) 9.70+7.01 1-31
DST /8 (score) 5.83+0.94 5-8

BMI = Body mass index, DST = Dementia screening test
Substantial level of agreement was obtained when compared the interpreted
diagnosis as DRFD by Thai Q-DFD with that by the clinical examination (kappa 0.719

(o < 0.001) (68) as shown in Table 25.

TABLE 25 Concurrent validity results of the agreement on the interpreted diagnosis as
diabetic related foot disease (DRFD) by the Thai Q-DFD compared to the standard

linical examinations.

DRFD Subjects Kappa P-value Strength of
diagnosis (n) coefficient agreement
Agree 122 (88%) 0.719 < 0.001 Substantial

Not agree 17 (12%)
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Known group validity

Known-group validity of the Thai Q-DFD was assessed to find out its ability in
classification of the foot complication risk according to the known level of foot
complication risk diagnosed by the standard clinical examinations. The foot complication
risk was stratified into 3 levels as follows. The low-risk group was diabetes mellitus patients
without history of foot ulcers or amputation and had normal foot examination (no deformity,
normal sensation, and normal ABI examination). The moderate-risk group was diabetes
mellitus patients who had no history of foot ulcer, amputation or deformity, but got
abnormal sensation and/or abnormal ABI detected by foot examination. The high-risk
group was diabetes mellitus patients with a history of foot ulcer or amputation, or got foot
deformity combined with abnormal sensation or abnormal ABI detected by foot
examination. Then levels of foot complication risk were identified based on the DRFD
found from the Thai Q-DFD screening with the same criteria as the stratification by the
clinical assessment. The participants were stratified depending on the components of the
DRFD that found from the Thai Q-DFD screening into three main groups of “subjects with
low risk”, “subjects with moderate risk”, and “subjects with high risk”.

The known group validity test recruited 177 participants from Ban Nong Khla
Health Promoting Hospital, Wang Wiset District, Trang Province, Thailand. All participants
had no cognitive impairments tested by DST. The characteristics of participants in known
levels of foot complication risk as low, moderate, and high risks are shown in Table 26.

Table 27 shows the number and percentage of participants in each level of
foot complication risk diagnosed by Thai Q-DFD in the participants with known levels of
foot complication risk diagnosed by the standard clinical examinations. The substantial
agreements in classification of foot complication risk between Thai Q-DFD and the
standard clinical examinations were found for the known-group validity (kappa=0.686, P
< 0.001) as shown in Table 28.

The Thai Q-DFD can diagnose high, moderate, and low foot complication risk
consistent with the standard clinical examinations as 83.1%, 78.0%, and 76.3%,

respectively. The Thai Q-DFD was underestimated the foot complication risk level when
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compared to standard clinical examination for the high risk and the moderate risk groups
as 16.9%, and 20.3% in respective. Meanwhile, the overestimated risk level stratified by
the Thai Q-DFD comparatively to the standard clinical examination for the moderate risk

group was 1.7%, and for the low risk group was 23.7% as shown in Table 27.

TABLE 26 Participant characteristics of the known-group validity studies (n = 177).

Demographic data Subjects with low risk Subjects with moderate risk Subjects with high risk
(n=59) (n=59) (n=59)
Mean + SD or N Range Mean = SDorN Range Mean = SDorN Range
(%) (%) (%)
Age (years) 58.59 + 8.63 45-77 65.37 £9.19 45-86 67.36 £ 10.97 45-87
Sex
- Male 27 (45.8) - 17 (28.8) - 12 (20.3)
- Female 32 (54.2) - 42 (71.2) - 47 (79.7)

Types of diabetes
- Type-1 diabetes K - R ki _

- Type-2 diabetes 59 (100) - 59 (100) - 59 (100)
Education
- None 0(0) - 2(3.4) = 4(6.8)
- Primary education 45 (76.3) - 54 (91.5) = 50 (84.7)
- Secondary education 14 (23.7) - 1(1.7) - 5(8.5)
- Undergraduate 0(0) - 2(3.4) - 0(0)
BMI (kg/mz) 26.57 +6.01 15.07-47.05 25.06 +4.60 14.06-36.94 26.02+5.75 15.80-46.87
Duration of diabetes (years) 6.51+542 1-23 1041+£7.13 1-31 11.31+£6.69 1-28
DST /8 (score) 6.15+1.01 5-8 553+0.75 5-7 559+0.85 5-8

BMI = Body mass index, DST = Dementia screening test



88

TABLE 27 The number and percentage of participants in each level of foot complication
risk diagnosed by Thai Q-DFD in the participants with known levels of foot complication

risk diagnosed by a standard clinical examination (n=177).

ThaiQ-DFD Standard Clinical Examination Total
Participants Participants Participants
with low risk with moderate risk with high risk
Participants with low risk 45 (76.3%) 12 (20.3%) 10 (16.9%) 67 (37.9%)
Participants with moderate risk 13 (22.0%) 46 (78.0%) 0 (0%) 59 (33.3%)
Participants with high risk 1(1.7%) 1(1.7%) 49 (83.1%) 51(28.8%)
Total 59 (100%) 59 (100%) 59 (100%) 177 (100%)

TABLE 28 Known group validity results of the agreement on the classification of the foot

complication risk levels by the Thai Q-DFD compared to the standard clinical

examinations.

Classified levels of Subjects Kappa P-value Strength of
foot complication risk (n) coefficient agreement
Agree 140 (79%) 0.686 < 0.001 Substantial

Not agree 37 (21%)




CHAPTER 5
DISCUSSION AND CONCLUSION

Discussion

The population in Thailand has a continuing rise in diabetes, particularly the
persons with less educational attainment. Also, the diabetes prevalence was higher in
rural areas than in urban (89) because of lower economic development and difficulty in
health care access related DM control and prevention (90). As a result, most of the
diabetic patients in rural areas were lack of concern about their foot care (17). So, the
diabetic foot screening and management has become an important public health policy
of Thailand.

The primary health care system in Thailand is one of the oldest in the world and is
known worldwide for its success. The VHV are the essential personnel of primary health
care model, as they link the community to the organized health system (91). Therefore,
the tool as Q-DFD will help the VHV provide an easy primary screening of DRFD, which
very good for early detection of foot complication risk, to the rural populations who had
diabetes.

The Q-DFD is a valid and reliable questionnaire that validated in an Australian
population. It was used to screen the DRFD of patients with diabetes, both in clinical
screening, and in epidemiological surveys in Australia. The items in the questionnaire are
convened into five domains relating toscreening of DPN, PAD, foot deformity or skinissue,
foot ulcer, and lower extremity amputations. The diagnostic results, as having DRFD, was
determined by showing with positive at least one domain of the Q-DFD (23). Thus,
translation and cross-cultural adaptation of the Q-DFD into Thai version will enhance
annual self-screening for DRFD of a mass population inrural areas of Thailand where are
shortage of the health care professionals (68).

The original Q-DFD used a telephone interview by a health professional staffin a
process of psychometric study (23). Meanwhile, this study using a face-to-face interview
because of some limitation factors in rural areas of Thailand, such as a limited mobile

phone access due to less income and illiteracy (92). If the participants cannot read, they
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were interviewed by the VHV, with the same context as written in the Thai Q-DFD. Before
using the questionnaire, the VHV must be trained how to conduct an interview and
interpret the diagnostic result for the Thai Q-DFD with manual guides by the researcher
team (68). Moreover, the face-to-face interviews also allow non-verbal communication
between the two parties, which can motivate the respondent to answer (93).

During the process of translation and cross-cultural adaptation of the Q-DFD,
cultural adjustments were needed in order to adapt it to the Thai context. A slight
adaptation was made on the Thai Q-DFD to suit the background, community, and health
care system of Thailand. The result of this translation and cross-cultural adaptation
demonstrated that five items of the final Thai version of the Q-DFD differed from the original
Q-DFD developed by Bergin et al. in 2009 (23).

The adjustments were mainly in changing the words “doctor, podiatrist, specialist
or other health professional” in item 8 to be “doctor or health care professional” because
the words “podiatrist and specialist” are not commonly used/ or well-known in Thailand,
and there is rarely podiatrist in Thailand as well. The adjustment during translation and
cross-cultural adaptation of the word “podiatrist” in item 8 was similar to the cross-cultural
adaptation of the Q-DFD Spanish version in previous study (58). Itis probably due to the
similar culture and health care system, as well as a lack of podiatrist profession in these
two countries.

The assessment of the equivalence by CVI, between individual items in the original
Q-DFD and the back-translation of Thai Q-DFD, can declare that whole items in Thai Q-
DFD are similar to those in the original tool. This also represents the good semantic,
idiomatic, conceptual, and experimental equivalence between the original and the Thai
Q-DFD.

During the prefinal version test of the Thai Q-DFD, the respondents revealed no
difficulty in completing the questionnaire. Therefore, this indicated that the Q-DFD was
successfully crossed culturally adapted into Thai, easy to understand, and also proper for

implementation in persons with diabetes who can read and speak Thai. The good



91

equivalent between the original Q-DFD and Thai Q-DFD was similar to that of the
translated Q-DFD into other language (58).

Test-retest reliability described as the stability of a tool over time through repeated
testing at two different time points (60). This study spaced a time interval that was long
enough to remove the memory effects of the participants (70) and to decrease the effect
of symptomatic changes in DRFD from physical activities, blood glucose, and medical
treatment (61, 68, 94-97).

The Thai Q-DFD presented substantial test-retest reliability for any DRFD
diagnosis with a Cohen’s kappa of 0.74 (p < 0.001), demonstrating that it is a stable
instrument in repeated testing over time (60, 74). Also, the test-retest reliability of the Thai
Q-DFD was comparable to the Spanish version (Cohen’s kappa = 0.63) (58). Moreover,
the test-retest reliability of Thai Q-DFD is higher than that of the original Q-DFD (23). Since
the participants of this study completed the Thai Q-DFD by themselves. Thus, they may
able to spend more time to read, answer and reconsider the questions than by telephone
interviews in a reliability test of the original Q-DFD (23, 61, 98). This affirms that Thai Q-
DFD is reliable to use by self-responding (68).

Furthermore, a test-retest reliability of each domain in Thai Q-DFD was also
evaluated. Moderate to almost perfect levels of agreement in the test-retest reliability of
each domain were found (kappa = 0.56-0.83, p < 0.001). DPN domain showed the lowest
test-retest reliability with a kappa score of 0.56. This may be due to the responses to DPN
domain are based on participants’ feeling or subjective symptoms over a one-month
period. Besides, there are various feeling for detecting neuropathic symptoms, for
example burning, tingling, numbness, pins and needles, and tightness (23).
Consequently, these may disturb the self-report reliability of the DPN domain more than
other domains (68).

Meanwhile, the subjective response to the PAD domain is quite unambiguous
comparatively to sensory neuropathy. Therefore, PAD domain showed higher test-retest

reliability than DPN domain. In contrast, ulcer and foot deformity domains are objective
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observation which are obvious and consistent to response. So, the test-retest reliabilities
of these two domains exhibited almost perfect (68).

Additionally, the participants of the test-retest study had no history of amputation.
Therefore, no response to the amputation domain was found and not applicable for the
test-retest calculation. Anyway, itwill not disturb the stability of the answer to the re-testing
since the amputation is an obvious question that is clear to response (68).

The test-retest reliability for each domain of Thai Q-DFD is moderate to almost
perfect agreement, which is in comparable range to either the original version or Spanish
version of the Q-DFD. The domains of DPN, PAD, ulcer, deformity, and amputation of the
original Q-DFD achieved a kappa score of 0.71, 0.52, 1.0, 0.42 and 1.0 respectively (23).
While, those domains of the Spanish version Q-DFD were as follows; DPN (kappa = 0.69),
PAD (kappa = 0.53), ulcer (kappa = 1.0), and deformity (kappa = 0.75) (58, 68).

However, the kappa value of PAD domain and the foot deformity domain of the
Thai Q-DFD was higher than the original study (23) and the Spanish version (58). Since
the participants of this study completed the Thai Q-DFD by themselves, or a face-to-face
interview by the trained VHV in case they were unable to read (99). The participants may
have more time to read the details and consider the characteristics of the feet (61, 98).
Meanwhile, the participants in previous studies completed the Q-DFD via telephone
interviews. This may limit time for answering and reconsidering about the questions and
their foot appearances (61, 98). Consequently, the kappa value of the deformity domain
in this study is higher than previous studies (23, 58, 68).

Meanwhile, the kappa values for test-retest reliability of Thai Q-DFD in DPN
domain and ulcer domain are lower than previous studies (23, 58). If look in to each
question of DPN domain in Thai Q-DFD, just the item 3d “the pins and needles sensation”
and 3e “feeling tightness at foot” presented moderate agreement (kappa < 0.60). It may
because the questions are quite hard to understand (98). Therefore, for further study, the
description of “the pins and needles sensation” and “feeling tightness at foot” should be

provided to make the respondents comprehend the questions easier (68).
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Although, in the ulcer domain, there is a specific definition explaining how
difference of a diabetic ulcer from conventional wounds, the participants may still be
unsure for making a decision as self-response about the diabetic ulcer. Therefore, the
question in ulcer domain should adding the diabetic ulcers’ photo in the definition for a
better understanding of the respondents. However, the DPN and the ulcer domains of
Thai Q-DFD still demonstrated acceptable kappa values (74). Therefore, the Thai Q-DFD
can apply for primary screening of DRFD in people with DM who dwelling in Thai
communities (68).

This is the first study that investigated the test-retest reliability for each item in the
Q-DFD. The test-retest reliabilities for each item in Thai Q-DFD were moderate to almost
perfect agreements that reflecting stability over repeated measures. Nevertheless, one
item of Thai Q-DFD had a fair agreement (lump or blister on foot). And one item had slight
agreement (thickened skin on foot), which is the lowest level of agreement in this studly.
These may be because participants did not understand the question and need more
explanation. Then, future studies may need to add a description of “the lump or blister on
foot” and “thickened skin on foot” to make the respondents comprehend the questions
easily. It's important because blister leading to an increased risk of infection. While,
thickened skin on foot is associated with increased risk of ulceration (68, 100).

As the concurrent validity test, the agreement of DRFD screening outcomes by
Thai Q-DFD and by the standard clinical examinations was kappa = 0.719 (p<0.001)
which represented a substantial correlation. Thus, Thai Q-DFD can be recommended to
apply as a primary screening tool for self-assessment or annual checkup of DRFD in
individuals with DM. Concurrent validity of the Thai Q-DFD was comparatively to the
original version (kappa=0.65) (23) and Spanish version (kappa=0.77) (58, 68).

The clinical examination is the gold standard for DRFD screening, but itis costly
and time consuming, and not broadly accessible for people in rural communities (13).
Thus, Thai Q-DFD is also a perfect tool for survey of DRFD prevalence in Thai

communities. The DRFD prevalence will be beneficial information for planning of the
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health care policy involving Thai people with DM, specifically in the rural communities
(68).

This is the first study investigating known group validity of the Q-DFD for
classifying the groups of diabetic patients with different levels of foot complication risk.
Known-group validity is one type of construct validity described as a tool’s ability to
discriminate among different groups of which characters are different (60). The known-
group validity of the Thai Q-DFD was assessed by comparing the levels of foot
complication risk determined by Thai Q-DFD with the known level of foot complication risk
diagnosed by the standard clinical examination.

The levels of foot complication risk were stratified according to the classification
of foot complication risk level of the Thailand Diabetes Association in 2017 into 3 main
groups (86), as “subjects with low risk”, “subjects with moderate risk”, and “subjects with
high risk”. This study found a substantial agreement in foot complication risk classification
between the standard clinical examinations and Thai Q-DFD (kappa=0.686, p< 0.001).
Therefore, Thai Q-DFD can also be a diagnostic tool with good ability to classify levels of
foot-complication risk (74, 101).

Present study found that Thai Q-DFD can stratify foot complication risk consistent
with a classification by standard clinical examination as a high risk 83.1%, a moderate risk
78.0%, and a low risk 76.3%. The high foot complication risk is the best group for
classification by Thai Q-DFD. This may be due to the foot examination in the part of the
ulcer and amputation is clear questions more than asking the symptomology of sensory
DPN and PAD. Since some DM patients with DPN are asymptomatic (19, 102, 103).
Therefore, the Thai Q-DFD, which based on subjective self-response of DPN symptoms,
showed some underestimated identification of the foot complication risk when compared
to standard clinical examination for the high risk and the moderate risk groups as 16.9%,
and 20.3% in respective.

This may be a limitation for the DRFD screening by using Thai Q-DFD that should
be aware, especially in DPN domain. Therefore, subjects with low risk together with the

foot deformity should be referred to a health professional staff to receive a standard
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clinical examination in the next step (86). As a result of the foot deformities, it will increase
pressure to some points or areas of the foot and will lead to ulceration (27).

However, the known group validity of Thai Q-DFD for stratifying level of diabetic
foot complication risk, which represented by kappa value (kappa=0.686), of this study is
acceptable (74). Besides screening for DRFD, Thai Q-DFD can also classify the levels of
foot complication risk into high, moderate and low risk. The classification of patients at risk
of foot ulceration is necessary in order to provide appropriate education, as well as proper

monitoring and management (86, 104).

Limitation and further study
Limitation
There are some limitations of this study as follows. Firstly, the psychometric
properties in terms of test-retest reliability, concurrent validity, and known group validity
were conducted in people with DM who dwelling in rural community of Trang Province,
Thailand (68). Secondly, this study did not exclude musculoskeletal disorders such as
lumbar spondylosis, and spondylolisthesis, which may have symptoms of numbness,
tingling, pain, and muscle tightness affecting to the responses of the patients to some
questions in Thai Q-DFD.
Further study
Future studies had better cover the people with DM who living in the city
owing to the difference in style of living, health habits, health care service, income , and
education level between rural and urban populations (68). Moreover, the future research
to develop an “online application of Thai Q-DFD” that is easily accessible for self-
screening of the DRFD is motivating. Also, further studies to simplify the interpreted
responses of Thai Q-DFD into scoring will make it easier to classify the levels of foot-

complication risk.

Recommendation
The Thai Q-DFD for this study was a tool developed to be suitable for use by the

village health volunteers. It can screen and classify levels of foot complication risk for
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diabetic patients with difficulty in access to a health care service and/or living in the areas
where are shortage of the health professional staffs, such as some rural areas of Thailand.
However, the village health volunteers have to be trained how to conduct and interpret

answers of the Thai Q-DFD to ensure reliability and validity prior to the actual screening.

Implications

By using Thai Q-DFD, the health care staffs will be able to primarily screen for
DRFD and diabetic foot complication risk in a mass population with diabetes easier, and
also provide a chance to people with diabetes in rural area for accessing annual check
to get an early detection of foot complication risk. In addition, Thai Q-DFD may increase

efficiency of DRFD screening in the rural area with shortage of the health care staffs.

Conclusion

The Thai Q-DFD was translated and cultural adapted from the original English Q-
DFD. It showed good psychometric properties for screening of DRFD in Thai people with
DM comparable to the original Q-DFD. The test-retest reliability for DRFD was substantial
agreement (kappa = 0.74). The concurrent validity for DRFD screening outcome by Thai
Q-DFD when compared to the standard clinical examinations was also substantial
agreement (kappa 0.719) (68). The known-group validity in classification of foot
complication risk of Thai Q-DFD compared with the standard clinical examinations was
substantialagreement (kappa=0.686). Thus, Thai Q-DFD can apply for primary screening

of DRFD and classifying levels of foot-complication risk in persons with DM.
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APPENDIXA

Permission to translation, cross-cultural adaptation and validation of the

Questionnaire for Diabetes Related Foot Disease to Thai version from the first

author of the original instrument via email

Request questionnaire for Diabetes-Related Foot Disease L]

M

FW:

rapeepun thungtak <rathungtak(@gmail.com= 1017 . v
to donald.campbell =

Dear Donald A Campbell,

| am interested in the project Thai translation, cross-cultural adaptation, and validation of the Questionnaire for Diabetes-Related Foot Disease. | would like to ask for
permission your tool to develop into Thai version. | request for data for a questionnaire for Diabetes-Related Foot Disease to carry out the next steps of the

research,

Sincerely,

Rapeepun Thungtak

Ph.D. student in Physical Therapy Program

Faculty of Physical Therapy, Srinakharinwirot University

Email: rathungtak@gmail.com

Shan Bergin sbergin@linkhc.org.au via monashlinkchs.onmicrosoft com 1206117 . v
tome -

Dear Rapeepun, Don Campbell has forwarded your email to me. | am not in the office just at the moment but when | return later this week | would be happy to
send you a copy of the Q-DFD.
Regards,

Shan

Shan Bergin, PhD
Executive Officer
Southern Health Connect

PO Box 3394, Wheelers Hill, Vic 3150
Ph: (03)9540-6071 | M: 0423 381319

shergin@linkhc.org.au

Inbax x (-0}
Shan Bergin @ 121217 . v
fome [~

Please find attached a copy of the O-DFD and also the published paper that describes its development and use. Please email if you have any further questions. Good luck with
your work.

Shan

SOUTHERN

HEALTH
CONNECT

Shan Bergin, PhD
E

Link Health and Commurity
PO B 3394, Wheslers Hill, vic 3150

Direct: 03 5540 6071 | Mobile: 0423 361 318 | Fax: 03 9563 2683
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Note that R is a refusal code and should be circled whenever a subject refuse to answer

a question.

1. Whatis yourage and whatis your postcode?

Age: Unsure
Postcode: Unsure
Suburb: Unsure

If subject refuses to divulge their age offer the following alternative:

If you don’twantto tell me your exactage can you tell me instead which age group you are in?

25-30

31-40 41-50

51-60

61-70

>70

Unsure

R

2. Howmanyyears ago were you told you had diabetes?

Years:

Unsure

3. Now | want to ask you some questions aboutyour feet.

a) In the last month have you had anyburning sensation in your feet?

Yes No Unsure
b) In the last month have you feltanytingling in your feet?
Yes No Unsure

c) In the last month have you noticedthatyour feet feel numb?

Yes

No

Unsure

d) In the last month have

you felt pins and needles in your feet?

Yes

No

Unsure

e) In the last month have

you felta tightness or

tight feeling in your feet?

Yes

No

Unsure

If subject answers YES to any of the above go to question 4.

If subject answers NO to all of the above go to question 5.

4. Whatdo you do to make the burning/tingling/numbness/pins and needles/tightness go away?

5. a) In the last month have you felt pain in your calf when you walk?

If subject unsure of where “calf’ is, itis the back of the lower leg between your knee and ankle.
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Yes No Unsure R

b) In the last month have you felt pain in the back of your thigh when you walk?
If subject unsure of where back of “thigh” is, it is the back of the upper leg between the knee and

hip.

Yes No Unsure R

c) In the last month have you felt pain in your buttock or bottom area when you walk?

Yes No Unsure R

If subject answers YES to any of question 5 go to question 6.
If subjectanswers NO to all of question 5 go to question 7.

6. When you get this pain in your calf/ thigh / buttock howdo you make itstop?

7.a)Doyou getpain in your foot or calf when you are in bed at night?

Yes No Unsure R

b) If YES, howdo you make this pain go away?

8. a) Have you been told by your Doctor, Podiatrist, Specialist or other health professional (HP) that

you have lost some or all of the feeling in your feet because of your diabetes?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R

If subjectreplies, “Don’t have a Doctor, Podiatrist, specialist or other health professional”, to
question 10a), circle the same response automatically for questions 8b, ¢, d, e and f and go to
question 10.

b) Have you been told by your Doctor, podiatrist, specialistor other health professional that you have

damage to the nerves in your feet because of your diabetes ?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R

c) Have you been told by your Doctor, podiatrist, specialistor other health professional that you

have neuropathyor peripheral neuropathybecause of your diabetes?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R

d) Have you been told by your Doctor, podiatrist, specialistor other health professional thatyou have

blocked arteries in your legs and feet because of your diabetes?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R
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e)Have you been told by your Doctor, podiatrist, specialistor other health professionalthatyou have

bad circulation or poor blood flow in your legs and feet because of your diabetes?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R

f) Have you been told by your doctor, podiatrist, specialistor health professional thatyou have

Peripheral Vascular Disease because of your diabetes?

Yes No Unsure Don’thave Dr, Podiatrist, specialistor HP R

Definitions to give subjects if requested:

Peripheral neuropathy OR neuropathy — damage to any of the nerves in the feet that are
responsible for helping us feel pain, working our muscles properly and even helping our feet to
sweat.

Peripheral Vascular Disease — bad circulation or blood flow down to the feet and legs usually as a

result of blocked or narrow arteries, which can be more common in people with diabetes.

9. Have you ever had an operation to help the blood flow down to your feet and legs ? This does not

include operations for varicose veins.

Yes No Unsure R

10.a) Have you ever had an ulcer on your foot (notincluding your ankle bones)?

If the subject does not know what an ulceris provide the following definition:

An ulceris a wound or sore that usually takes more than one month to heal. Ulcers or wounds
usually require bandages or dressings to be applied by your doctor, a nurse, a podiatrist or other

health professional until they heal up.

Yes No Unsure R

b) If YES when was the lasttime you hadan ulcer?

11.a) Have you had any part of your foot or leg amputated because of your diabetes ?
If subjectis notclearon what amputated’ means, use the following explanation:

An amputation is where you have an operation to cutoffor remove partof yourfoot or some of your

leg.

Yes No Unsure R

If the subject answers YES fo question 11 complete questions 11b and 11c.

If subjectanswers NO to question 11, go to question 12.
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b) Can you tell me what part of your leg or footyou have had amputated?

Part ofyour foot | Yourlegfromthe knee down | Yourlegfromthe hipdown | Unsure R

c) Canyou tellme, how longago you had the amputation?

Year: Unsure R

Each condition listed below has a short definition written under it in case subject requires
clarification.

12.a) Do you have hammeror clawedtoes?

Hammer or clawed toes are where your toes are not straight, but are curled overtowards the

ground at either of the small joints.

Yes No Unsure R

b) Do you have bunions?
Bunions are when the big joint under the big toes bulges out and your big toe is usually pushed

fowards the 2nd toe or even lies over the top of it.

Yes No Unsure R

c) Do you have otherlumps or bumps anywhere on the feetthathurtor getrubbed red and sore by

your shoes?

Yes No Unsure R

d) Do you getcorns?
Corns are small areas of hard skin that usually have a centre or core in the middle of them. They

usually occur on or between the toes and are painful until removed.

Yes No Unsure R

e) Do you get callous on your feet?
Callousis hard skin that occurs over any areas under pressure. This can be on the tops of your
foes but usually occurs undemeath the balls of your feet or around your heels. This can be tender

or painful but not always.

Yes No Unsure R
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Diabetic Foot Disease Questionnaire

Age and Address:

APPENDIX F

Backward translation
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AQE..viiiii i, Years Unsure
Address: District...........ccooveiiivvveee Province Unsure
Area of your Address: a) Within municipal area b) Out of municipalarea Unsure
Howmanyyears have you been diagnosed with Diabetes?

Duration......c.cooviiiiiiii Years Unsure
Questionsrelated to Diabetic Foot Disease:
a) Haveyou everhadfootburningsensationduringlastmonth?

Yes No Unsure

b) Have you everhadthe symptom offoot tingling sensation (the feeling like insects

climbing) during last month?

Yes No Unsure
c) Haveyou everhadfootnumbness during lastmonth?
Yes No Unsure

d) Haveyou everhadthe symptom of pins and needles sensation during last month?

Yes

No

Unsure

e) Haveyou everhadfeelingtightness ortightfeeling atyourfootduringlastmonth?

Yes

No

Unsure

If the answeris “Yes” inanyquestions, please continue and complete the question#4,

however, if the answeris “No”, please skipto question#5.

Howdo you treat the footburning, tingling, numbness, pins and needles sensations or foot

feelingtightness?

a) Have you ever had the symptom of calf pain while walking during last month?

Calfrefersto the area atthe back ofleg from knee to ankle..

Yes

No

Unsure
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b) Have you ever hadthe symptom of back thigh pain while walking during last month?

Backthigh refers to the area of upper thigh from knee to hip.

Yes No Unsure

c) Have you ever had buttock pain or pain in the area around buttock during last month?

Yes No Unsure

If the answeris “Yes” in 5a,5bor5c, please continue and complete the question #6,
however, if the answeris “No”, please skip to question# 7.

Howdo you treat the symptom of pain atcalf, pain atthigh or pain at buttock?

a) Have you ever have footpain/calfpain while sleeping?

Yes No Unsure

b) If the answeris “Yes”, howdo you help relief pain?

a) Have you ever been diagnosed bya doctor ora healthcare professional thatyou’ve

partiallylostfootsensation or totallylostfoot sensation caused by diabetes?

Yes No Unsure Never consultwith anydoctoror

healthcare professional

If the answeris “Never” consultwith a doctor or healthcare professional”, please skipto #10
b) Have you ever been diagnosed bydoctor or healthcare professional thatnerves atyour

footwere damaged caused by diabetes?

Yes No Unsure Neverconsultwith anydoctoror

healthcare professional

c) Have you ever been diagnosed bya doctor or healthcare professional that your nerves or
peripheralnerves are degenerated caused by diabetes?
Definition: Nerves or peripheral nerves degeneration meannerves atyour footare damaged

andit can cause of numbness, foot muscle weakness, and dry skin foot.

Yes No Unsure Never consultwith doctoror

healthcare professional
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d) Have you ever been diagnosed bya doctor or healthcare professional that you have legs

orfoot arterystenosis caused by diabetes?

Yes No Unsure Neverconsultwith anydoctoror

healthcare professional

e) Have you ever been diagnosed bya doctor or healthcare professional that you have legs

orfoot with poor blood circulation caused by diabetes?

Yes No Unsure Never consultwith anydoctoror

healthcare professional

f) Have you ever been diagnosed by a doctor or healthcare professional that you have
peripheralarterydisease caused by diabetes?
Definition: Peripheral artery disease means the symptom of poor blood circulation atlegs or

footdue to artery stenosis which normallyfindin a diabetic patient.

Yes No Unsure Never consultwith anydoctoror

healthcare professional

Have you ever been given the surgical treatmentfor peripheralarterial disease; this is not

includingthe surgicalforvaricose vein?

Yes No Unsure

a)Have you ever had wound atfoot (the area belowankle)?
Definition: Wound means injury or contused wound which requires atleast 1 month for

recoveryunderthe conditionthatithas to be correctlycured.

Yes No Unsure

b) If the answeris “Yes”, when was the lasttime that you have wound?

a) Have you ever had anytoe amputation, foot amputation orleg amputation caused by
diabetes?

Definition: Leg orfootamputation means the partial amputation of leg or feet.

Yes No Unsure

If the answeris “Yes” in 11a, please continue and complete the question#11band 11c,

however, if the answeris “No”, please skip to question# 12.



b) Please identifythe area of footorlegamputation.
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Partial offoot

Legbelowknee

Legbelowhip

Unsure

c)How longwas the leg or foot amputation taken, please specify?

Unsure

Yes Unsure
b) Does your bigtoe is misshaped as shown in below photo?
Yes No Unsure

c) Do you have lumpor hive on your foot? Does ithurtwhen your skin rubbed againstthe

interior ofyour shoes?

Yes

No

Unsure

d) Do you have corns on your foot?

Definition: Corns mean the thickened skin in a round shape wherethe pain is atthe center, it

has to be removedto reliefpain.
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Yes

Unsure

Do you have thickened skin on your foot?

Definition: Thickened skin means the matte skin caused by pressing orrubbing skin at

one area ofafoote.g. behindtoes, underthe footoraroundthe heels as shown in

belowphoto.

Yes

No

Unsure
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APPENDIX G
Thai version of Questionnaire for Diabetes Related Foot Disease

(prefinal version)
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APPENDIX H

Back translation version 2

Diabetic Foot Disease Questionnaire

Age and Address:

AQE..viiiii Years Unsure
Address: District..........ccoovvveiivvveee Province o Unsure
Postcode......c.ooviiiiiiiiiiiins

Area of your Address: a) Within municipal area b) Out of municipalarea Unsure

Howmanyyears have you been diagnosed with Diabetes?

Dugatiem. ..as... . ... o« % & % =% Years Unsure

Questions related to Diabetic Foot Disease:

a) Have you ever had footburning sensation during lastmonth?

Yes No Unsure

b) Have you ever had the symptom of foot tingling sensation (the feeling like insects

climbing) during lastmonth?

Yes No Unsure

c) Have you ever had footnumbness during lastmonth?

Yes No Unsure

d) Have you ever had the symptom of pins and needles sensationduring lastmonth?

Yes No Unsure

e) Have you ever hadfeelingtightness ortightfeeling at your footduring last month?

Yes No Unsure

If the answeris “Yes” in anyquestions, please continue and complete the question#4,
however, if the answeris “No”, please skipto question#5.
Howdo you treat the symptom of footburning, tingling, numbness, pins and needles

sensationorfootfeeling tightness to ensurethatthe symptom is disappeared?

a) Have you ever had the symptom of calf pain while walking during lastmonth?

Calfrefersto the area atthe back ofleg from knee to ankle .
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Yes No Unsure

b) Have you ever had the symptom of back thigh pain while walking during lastmonth?

Back thigh refers to the area of upper thigh from knee to hip.

Yes No Unsure

¢) Have you ever had buttock pain or pain in the area around buttock during last month?

Yes No Unsure

If the answeris “Yes” in 5a,5b or5c¢, please continue and complete the question #6,
however, if the answeris “No”, please skipto question# 7.
When you have the symptom of pain at calf, pain atthigh or pain atbuttock, howdo you

treatto reliefsuch pain?

a) Have you ever have foot pain/calf pain while sleeping?

Yes No Unsure

)
=

the answeris “Yes”, howdo you reliefpain?

a) Have you ever been diagnosed bya doctorora healthcare professional thatyou’ve

partiallylostfootsensation or totallylostfoot sensation caused by diabetes?

Yes No Unsure Never consultwith anydoctoror

healthcare professional

If the answeris “Never” consultwith a doctor or healthcare professional in #8a, please thick
the same answerin question #8b, 8c, 8d, 8e and 8fand pass to #10.
b) Have you ever been diagnosed by doctor or healthcare professional thatnerves atyour

footwere damaged caused by diabetes?

Yes No Unsure Never consultwith anydoctoror

healthcare professional

c) Have you ever been diagnosed bya doctor or healthcare professional that you've got
neuropathyor peripheral neuropathycaused by diabetes?

Definition for respondentwho does notunderstand the meaning:

Neuropathyor peripheral neuropathymean nerves atyourfootare damagedanditcan

cause ofnumbness, footmuscle weakness, and dryskin foot.



10.

11.
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Yes No Unsure Never consultwith doctoror

healthcare professional

d) Have you ever been diagnosed bya doctor or healthcare professional thatyou have legs

orfoot arterystenosis caused by diabetes?

Yes No Unsure Never consultwith anydoctoror

healthcare professional

e) Have you ever been diagnosed bya doctor or healthcare professional that you have legs

orfoot with poor blood circulation caused by diabetes?

Yes No Unsure Neverconsultwith anydoctoror

healthcare professional

f) Have you ever been diagnosed by a doctor or healthcare professional that you have
peripheralarterydisease caused bydiabetes?

Definition for respondentwho does notunderstand the meaning:

Peripheralarterydisease means the symptom of poor blood circulationatlegs or footdue to

artery stenosis which nomallyfindin a diabetic patient.

Yes No Unsure Never consultwith anydoctoror

healthcare professional

Have you ever been given the surgical treatmentto improve the blood circulation atlegor

foot; thisis notincluding the surgical for varicose vein?

Yes No Unsure

a)Have you ever had chronic wound atfoot (the area belowankle)?

Definition for respondentwho does notunderstand the meaning of chronicwound, please
find below explanation: Chronic wound means the injuryor contused wound which requires
more than 1 month forrecoveryunder the conditionthatithas to be correctlycured.
Chronicwound orwound has to be treated bydoctor, nurse or healthcare professional by

performingwound dressing or bandage till the symptom is improved.

Yes No Unsure

b) If the answeris “Yes”, when was the lasttime thatyou have chronicwound?

a) Have you ever had anytoe amputation, footamputation or leg amputation caused by

diabetes?
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Definition for respondentwho does notunderstand the meaning leg or footamputation,
please find below explanation:

Definition: Legorfootamputation means the partial amputation oflegs or feet.

Yes No Unsure

If the answeris “Yes” in 11a, please continue and complete the question#11band 11c,
however,if the answeris “No”, please skipto question# 12.

b) Please identifythe area offootorlegamputation.

Partial offoot Legbelowknee Legbelowhip Unsure

c)How longwasthe leg orfoot amputation taken, please specify?

L= LT Unsure

The shortdefinition of condition as indicated in each questionwill be provided in the case that the
respondentrequires explanation.
12. a)Have you ever hadtoes deformityortoes abnormality?
Definition: Toesdeformityortoes abnormalitymeans toes thatunable to stretch straightand

bends down at the area of small joint.

Yes No Unsure

b) Does your bigtoe is misshaped?
Definition: Misshaped big toe means the condition thatthe bigjointtoe protruding towards

the inside ofthe footand the big toe is commonlyresting or over the second toe.

Yes No Unsure

c) Do you have lump or blister on your foot? Does ithurtwhen your skin rubbed againstthe

interior ofyour shoes?

Yes No Unsure

d) Do you have corns on your foot?
Definition: Corns mean the thickened skin in a round shape wherethe painis atthe center, it

has to be removedto reliefpain.

Yes No Unsure

e) Do you have thickened skin on yourfoot?

Definition: Thickened skin means the matte skin caused by pressing orrubbing skin atone

area ofafoot e.g. behindtoes, underthe footoraroundthe heels.

Yes No Unsure
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APPENDIX |
Thai version of Questionnaire for Diabetes Related Foot Disease

(final version)
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APPENDIX J
vandsUszanunulasuudgauny

dszanunula 2unau Forward translation

TR-ANA: UILANTN TITANLIB

sz g ANEN:
PhD (English as an International Language) Kasetsart University, 2563
AA.N. (NHIAER S sz8NE) . LN A SAERS, 2542
AA.N. (N19uUa) 1. FINANG, 2542
1. Tousis (N13uda) 8. 5990ANARS, 2542

2.4, (NMEEang ) 9NaINInINNAINeae, 2530

5zaRn19vin9u:
2550 -11Aq1u @1AsEil AR ARUITIN BN HNUg AU Byt 15E LN N e A eediy

2542-2550  @1_13¢1U35ANNIAITINHIANGRS N, LNHFATANGRT

2533-2541  219736132A1N1AT TN IEING L AMENYEEAART N, gINATTNTING

At NLALFEAY
nsutlagangendulne
maudlalnendugangs

-
MEAERTNaNTUL A

wNeu;: dnutladunen forward translation A9k 1 i wdsaaniszaad Waygualiidaunedays
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Uszanunwia A¥mau Backward translation

NAME: PORAMAPHORN CHUNLAKA

EDUCATIONAL BACKGROUND
2005-2010: Srinakarinwirot University
Master Degree of Arts
Major: Business English for International Communication
1992-1997: Assumption University
Bachelor Degree of Business Administration

Major: Hotel Management

WORKING EXPERIENCES
March’ 2008 —Present:  Samitivej Hospitals (Sukhumvit & Srinakarin)

Position: Division Manager

June’ 2007 -March’2008: International SOS Services (Thailand) Ltd.

Position: Training and QualityAssurance Manager
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APPENDIX S

wUUUYINADBYA vibration sense testing

by 128 Hz tuning fork

No

Vibration sensation testing

Time difference (seconds) Evaluation (Normal/ Abnormal)

Right side Left side Right side Left side
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by 10 g monofilament

WULTIUAINUBYA protective sensation testing
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No

Protective sensation testing

Right side (intact/ impaired)

Left side (intact/ impaired)

151
metatarsal

head

3rd
metatarsal

head

5th
metatarsal

head

Distal

hallux

Total

1st
metatarsal

head

3rd
metatarsal

head

5th
metatarsal

head

Distal

hallux

Total
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APPENDIX U

wULTUNNTBYA ankle brachial index

No

Ankle Brachial Index (ABI)

Right side (systolic blood pressure) Left side (systolic blood pressure)

Brachial Dorsalis Posterior ABI Brachial Dorsalis Posterior ABI

artery pedis tibial artery pedis tibial
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APPENDIX X
Pilot study

The appendix X contains of pilot studies showing intra-tester reliability and inter-
tester reliability of the assessorin using the research tools for this study. The participants
in this study were selected using convenience sampling from the Ban Nong Khla Health
Promoting Hospital, Wang Wiset District, Trang Province, Thailand.

The tools that were used in this study are lower extremity vascular status assessed
by arterial Doppler studies, and sensory neuropathy including assessments of vibration
sense using a 128-Hz tuning fork, and that of protective sensation loss using 10-gram
monofilament. The research tools are as detailed in chapter 3.

An intra-tester reliability and inter-tester reliability in using the research tools for
this research was investigated in 20 subjects aged between 50 to 80 years. Intra-tester
reliability was assessed twice within 3 days apart by the same assessor. Demographics
of all peoples are shown in Table X1.

The analysis by the kappa statistic shows almost perfect agreement (kappa =
1.00) of an intra-tester reliability for a pressure perception test, vibration perception test,
and ankle-brachial index. Additionally, inter-tester reliability shows almost perfect
agreement (kappa = 1.00) for a pressure perception test. Kappa statistic for the intra-

tester reliability and inter-tester reliability as demonstrated in table X2.
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TABLE X1 Demographic details of the 20 subjects.

Demographic data Mean + SD or N (%) Range
Age (years) 66.15+8.34 50-80
Sex
- Male 5 (25) -
-  Female 15(75) -
Education

-  None 2(10) -

- Primaryeducation 15(75) -

- Secondaryeducation 3(15) -
BMI (kg/m?) 25.35+4.09 20.00-37.76
Duration of diabetes (years) 9.40+7.02 1-21
DST /8 (score) 5.75+0.85 5-7

BMI = Body mass index, DST = Dementia screening test

TABLE X2 Kappa statistic for the intra-tester reliability and inter-tester reliability of the

measurement of the pressure perception, vibration perception, and ankle brachial index.

Variable Isttime 2ndtime Cohen’s Kappa P-value Strength of agreement
Normal Absent Normal Absent Intra-tester  Inter-tester
n (%) n (%) n (%) n (%) reliability reliability
Pressure perception 9 (45%) 11 (55%) 9 (45%) 11 (55%) 1.00 1.00 <0.001 Almost Perfect
Mibration perception 15 (75%) 5(25%) 15 (75%) 5(25%) 1.00 # <0.001 Almost Perfect
Ankle-brachial index 18 (90%) 2 (10%) 18 (90%) 2(10%) 1.00 # <0.001 Almost Perfect

# The clinical examination by a specialist was made not the 128-Hz tuning fork and ankle-brachial index because it was

notaccessible in the primary care setting during inter-tester reliability study.
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