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CHAPTERI
INTRODUCTION

1.1. Background and Rationale

Musculoskeletal disorders (MSDs) are the main public health problems
generally found in the working population (Fjell et al., 2005; Hill et al., 2008;
Messing et al., 2008; Janwantanakul et al., 2009; Pensri et al., 2009; Werner et al.,
2010). Thai health survey from 2003 to 2007 found that the most prevalent illness
were respiratory tract diseases (40.9%), musculoskeletal diseases (11.4%), and
gastrointestinal diseases (9.4%), respectively. The Surveillance center on health and
public health problem (Udomprasertgul et al., 2010) collected data between 2007 to
2009 on Chulalongkorn staff and found that musculoskeletal problem was one of
the top ten general health complaints in Chulalongkorn personnel (4.7%) and also
be the main cause of sick leave from working (6.3%). In addition, there were
increasing the sick leave among the staff in every year since 2007 (4.4%) until 2009
(6.3%). The data collected from Chulalongkorn Health Service Center revealed that
the Chulalongkorn University personnel visited doctor with musculoskeletal
problems in the highest rates (18.4%) when compared with other diseases or non-
communicable diseases (i.e. Hypertension) (Udomprasertgul et al., 2010). The
effects of musculoskeletal problems are generalized among workers with many
factors consisting of poor posture with high physical workload, prolong sitting
posture, prolong standing posture, poor ergonomic control, individual behavior
factors, and psychological factors (Poosanthanasarn and Lohachit, 2005;
Buranatreved and Sweatsriskul, 2005; Fjell et al., 2005; Hill et al., 2008; Messing et
al., 2008; Janwantanakul et al., 2010; Pensri et al., 2010; Werner et al., 2010). The
consequence of MSDs mostly affects working performance. In addition, it may
contribute to negative effect including economic and psychological problems
(Janwantanakul et al., 2006).

There are several studies about work-related with MSDs in Thailand.

Previous studies found the high prevalence of MSDs among industrial workers,



agricultural workers, electronic workers, dentists, salesperson workers, and office
workers. For example, Poosanthanasarn and Lohachit, (2005), studying MSDs
among industrial workers, found that the most health complaint among employees
was muscular discomfort (32.2%); it was significant higher than other complaints.
The factors associated with MSDs including high physical workload, prolong
sitting, prolong standing, repetitive movement, and poor ergonomic control without
preventing device could induce injuries or trauma during working (Poosanthanasarn
and Lohachit, 2005; Chavalitsakulchai and shahnavaz, 1993). Buranatreved and
Sweatsriskul, (2005), studying MSDs among agricultural workers, reported that the
farmers had high prevalence of musculoskeletal problems (66.4%) which were
caused from the poor posture especially in lifting heavy pumping hoses. The study
among electronic workers (Theobald, 2012) also showed that the main health
problem of workers was bodily ache (80%) more than eye problem (60%).
Chowanadisai et al., (2000), studying MSDs among dentists, found that
musculoskeletal diseases (78%) were the main health problems more than
percutaneous injuries (50%). The risk factors for muscular pain included the poor
prolong posture, repetitive hand movement, and vibration load from medical device.
Pensri et al., (2010), studying MSDs among salespersons who worked in
department stores, found that prolong standing during the working time period for
almost 10 hours per day without the sitting place affected musculoskeletal
symptoms especially in the lower extremities part.

Considering in office workers, the prevalence of musculoskeletal disorders
commonly found at head/neck region (42%), low back region (34%), upper back
region (28%), wrists/hands region (20%), shoulders region (16%), ankles/feet
region (13%), knees (12%), hips (6%), and elbows (5%), respectively
(Janwantanakul et al., 2008). Janwantanakul et al., (2008) showed that prolong
sitting and high computer use with uncomfortable posture were the important
factors that could affect commonly pain at the spine regions. Furthermore, the
workers who reported low level of job dissatisfaction in psychological factors
showed the association with the prevalence of spine regions pain (Janwantanakul et

al., 2009). The prolong sitting posture affected the highest prevalence of head/neck



pain (42%) (Janwantanakul et al., 2009), while the prolong standing affected the
highest prevalence of ankles/feet pain (35%) (Pensri et al., 2009).

Musculoskeletal diseases are commonly found on Chulalongkorn staff
(18.4%) when compared with other diseases. Previously, there were some studies
investigated MSDs at spine region among young staff and middle-age staff.
However, few studies focused on the pre-retirement age staff which is the first step
that turns to be aging.

The situation analysis of aging population in Thailand report (Somrongthong
and Yamarat, 2011) found that the numbers of aging population had been increasing
in every year since 1990 (11.5%) until 2010 (15.3%) and there is a tendency to
increase in the future with a prediction of approximately 15.3% in 2020. The
consequence of increasing numbers of aging population in every year leads to the
decreasing rate of working population and can affect the difficulty to the
management systems to provide public utility including the health service
insufficiency. According to the report about aging diseases, the result showed the
top three diseases commonly found in aging group with the sum among three
diseases over 50% (54.9%) consisting of cardiovascular disease, endocrine system
disease, and musculoskeletal disease, respectively.

The most common musculoskeletal problems among older adults were found
in the knee region because of the degenerative disease and foot problem (Hill et al.,
2008; Pensri et al., 2009; Messing et al., 2010; Werner et al., 2010). Foot pain was
commonly found in the older group with the prevalent rate of approximately 20-
37% among community-dwelling older adults (Dunn et al., 2004; Golightly et al.,
2010; Thomas et al., 2011). There was high prevalence of foot pain among the
working population aged 50 and above (Hill et al., 2008; Messing et al., 2010;
Werner et al., 2010). The main risk factors included poor working posture, general
shoewear, abnormal foot type, and undistributed weight of plantar pressure relating
to the weakness of foot and ankle muscles. In addition, toe flexor muscles weakness
could reduce the control of body weight shifts during walking attributed to the slow
speed of walking. The effect of slow walking speed increased plantar pressure

especially in toes region which affected both foot pain and the risk of falling



(Dawson et al., 2004; Tencer et al., 2004; Dufour et al., 2009). Consequently, foot
pain can cause the low level of quality of life among older adults (Werner et al.,
2010; Mickle et al., 2011).

Epidemiological information is useful to prevent older workers from
occupation-related injury; however, to the best of our knowledge, studies in
musculoskeletal disorders at foot region are very few at present. In previous studies,
they used only self-reported questionnaires among the working population and there
were no physical assessment of the foot structure (Garrow et al., 2004; Hill et al.,
2008; Messing et al., 2008; Werner et al., 2010) Therefore, the present researcher
wanted to conduct the study in an older worker group, using the Chulalongkorn
University as the selected area since almost 35 percentage of all Chulalongkorn
University personnel are more than 50 years old. Moreover, a previous study of
musculoskeletal disorders (MSDs) at spine region revealed that Chulalongkorn
University personnel had a high prevalence of MSDs (Pensri et al., 2012).

This is the first study of musculoskeletal foot pain among an older working
population. Therefore, the aims aims of this study were to examine the prevalent
rate of MSDs at foot region during the past month in pre-retirement aged of
Chulalongkorn University personnel, and to explore the consequence of foot pain
with regard to the overall quality of life, as well as to determine the relationship
between various factors of individuality, occupation, health behavior, and

anthropometry and the occurrence of foot pain in this sample group.

1.2. Research Questions

= What is the prevalence of foot pain during the past month in pre-retirement
aged measured by self-reported questionnaire?

= Are there the associations among individual factors, work-related physical
factors, health behavioral factors, anthropometric factors and the presence of
MSDs during the past month at foot region?

= Are there significant differences in physical health scores and mental health

scores between subjects with foot pain and subjects without foot pain?



1.3.Research Hypotheses

1.4.

There are the associations among individual factors, work-related physical
factors, health behavioral factors, anthropometric factors and the presence of
MSDs during the past month at foot region.

There are significant differences in physical health scores and mental health

scores between subjects with foot pain and subjects without foot pain.

Research Objectives

To present the frequency of MSDs at foot region in pre-retirement aged at
Chulalongkorn University.

To describe the factors associated with foot pain.

To explore the associations among individual factors, work-related physical
factors, health behavioral factors, anthropometric factors and the presence of
MSDs during the past month at foot region.

To compare the scores of physical health and mental health between subjects

with foot pain and subjects without foot pain.



1.5. Conceptual Framework

INDEPENDENT VARIABLES

Individual factors

Age, Gender, Marital status,
Educational level, History of
MSDs, Sleeping duration, and
Falling History

E 3

Work-related physical factors

Job categories, Working
duration, General working
posture, Working Experience,
Time spent in each posture,
Environmental factors, and Rest
break

DEPENDENT VARIABLES

3

Health behavioral factors

Leisure Physical activity,
Types of exercise, History of
smoking, General foot care,
and General footwear

3

Anthropometric factors

Body mass index, Waist hip
ratio, Callus formation, Degree
of hallux valgus, Types of foot
posture, Types of arch,
Presence of lessor toes
deformities, Muscle strength
testing, Leg length
measurement

The presence

of foot pain Quiality of life
during the past » -Physical health
month in pre- -Mental health

retirement aged

Figure 1: Conceptual Framework of the present study



1.6.  Operational Definitions

From the present of study, the following terms are defined as:

1.6.1 Pre-retirement aged means people with aged range between 50 and
60 years who have not stopped employing completely from the workplace
(Manorath and Maton, 2009; Chuenchoksan and Nakornthab, 2008).

1.6.2 Foot pain means the persons who have foot pain during the last month
and have at least 1 score of the Manchester foot pain and disability index (MFPDI);
therefore, the persons who have no foot pain during the last month and have 0 score
of the MFPDI are defined as the subjects without foot pain (Garrow et al., 2000).

1.6.3 Quality of life refers to the scores of mental component summary (SF-
12 MCS) and physical component summary (SF-12 PCS) using the 12-item short-
form health survey (SF-12) questionnaire in Thai version.

1.6.4 Individual factors refer to age, gender, marital status, education level,
history of MSDs in other areas (low back, hip/thigh, knee, and foot pain), sleeping
duration, and falling history.

a) Age means the numbers of year that someone has lived.

b) Gender refers to male and female.

c) Marital status refers to the current marital status of the pre-
retirement aged which divided into single, married, widowed, divorced, and
separated.

d) Education level means the highest level of education which
divided into secondary school, high school, diploma, undergraduate, and
post-graduate.

e) History of MSDs means the regions of body with ache, pain and
discomfort more than 1 day during the last 12 months (Kuorinka et al.,
1987).

f) Sleeping duration means self-reported approximately
time for sleeping (Janwantanakul et al., 2009).

g) Falling history means the people who have ever been falling at
least 1 time for the last 12 months (Spink et al., 2011).



1.6.5 Work-related physical factors refer to the job categories, working
experience, general working posture, time spent in each posture, environmental
factors, and time break duration.

a) Job categories mean the current position of someone.

b) Working duration refer to the avarage time for working (hours
per week).

b) Working experience means the numbers of year that someone
works in that workplace.

c) General working postures affected foot pain refer to prolong
sitting, prolong standing, lifting (more than 5 kg), walking for long distance
(more than 2 km), and stair climbing.

d) Time spent in each posture refers to the duration for each
working posture which divided into walking, standing, and walking.

e) Environmental factors refer to enough lighting, no disturbing
voice, appropriate temperature, and good air ventilation.

f) Time break duration refers to the duration of time without
working.

1.6.6 Health behavioral factors refer to leisure physical activity, types of
exercise, history of smoking, general footwear, and general foot care.

a) Leisure physical activity refers to the continuously body
movement at least 30 minutes until fatigue level (or high energy intake
level). The exercise should be carried out about 30 minutes for 3-5 times per
week (WHO, 2012).

b) Types of exercise are divided into weight-bearing and non
weight-bearing exercise.

c¢) Smoking history refer to the smoker and non-smoker persons.

d) General footwear refer to the components of heel counter
softness, adjustable fixation, normal heel height, sole flexion point, firm

insole, and appropriate size (Menz and Sherrington, 2000).



e) General foot care refer to self-foot assessment, nail care, foot
cleaning and soaping, socking use, lotion/oil care, foot massage, and general
foot exercise to increase range of motion and improve muscle strength.

1.6.7 Anthropometric Variables refer to the physical examinations
consisting of body mass index, waist hip ratio, foot problem assessment, foot
posture index, types of arch, foot muscles strengths, and leg length measurement.

a) Body mass index (BMI) means the proportion between weight
and height (kg/m?) to determine the degree of body mass index into 4 levels
consisting of (WHO, 2008)

- Less than 18.5 kg/m? : Underweight

- Between 18.5 to 24.9 kg/m? : Normal

- Between 25.0 t0 29.9 kg/m? : Overweight

- More than 29.9 kg/m? : Obesity

b) Waist hip ratio (WHR) means the proportion between waist
circumference and hip circumference to determine the abdominal obesity
into 2 levels i.e. “Yes” for the female with WHR more than 0.85 and male
with WHR more than 0.90; and “No” for the persons with WHR less than
the cutting point (WHO, 2008).

c) Foot problem assessment consists of the presence of callus,
lessor toe deformities, and hallux valgus deformities (Menz et al., 2001).

d) Foot posture index is used to predict the foot postures consisting
of normal foot, pronated foot, highly pronated foot, supinated foot, and
highly supinated foot (Keenan et al.,2007).

e) Staheli’s arch index (SAI) is used to predict the types of foot
arch consisting of normal foot, flat foot, and high arch foot (Staheli et al.,
1987).

f) Foot muscles strengths refer to the strength of extrinsic and
instrinsic foot muscles (Keysor et al., 2005; Menz et al., 2006).

g) Leg length measurement refers to the distance from the greater
trochanter to the floor in standing position (Wilken et al., 2012).



CHAPTER I
LITERATURE REVIEW

2.1.  Definition of foot pain

Foot pain is usually defined as pain, aching or stiffness in these areas:
forefoot, toes, hind foot, nails, ball, heel and arch of foot (Hill et al., 2008; Dufour et
al., 2009).

HIND
FOOT

FOREFOO

TOES

l HINDFOOT

Figure 2: Localized areas of foot pain
(Hill, et al., 2008)

The Manchester foot pain and disability index (MFPDI) was used to assess
the severity and impact of foot pain by 3-point scales in each item consisting of none
of the time (0 score), on some days (1 score), and on most/every day (2 scores). It
had 17 items consisting of functional limitation part (10 items), pain intensity part (5
items), and personal appearance part (2 items). The sum scores of MFPDI varied

from the minimum of 0 score to the maximum of 34 scores (Garrow et al., 2000).
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The MFPDI was the appropriate tools to evaluate foot pain in clinical and
community population including older adults group (Menz et al., 2006; Roddy et al.,
2009; Mickle et al., 2011; Spink et al., 2011) because it was found to have high
degree of internal consistency (Cronbach’s alpha = 0.99). Garrow et al., (2000)
defined the subjects with foot pain as the persons who had foot pain during the last
month and had at least 1 score of the MFPDI; therefore, the persons who had no
foot pain during the last month and had 0 score of the MFPDI were defined as the
subjects without foot pain.

The present study used Thai-MFPDI questionnaire. It was measured the test-
retest reliability after doing cross cultural adaptation of foot disability questionnaire
by Yamsri and Pensri, (2011); the result showed excellent reliability of the

questionnaire with the intraclass correlation coefficient (ICC) of 0.96.

2.2.  Definition of pre-retirement aged

Pre-retirement age group are the persons between 50 and 60 years of age
who have not been stopped employing completely from the workplace
(Chuenchoksan and Nakornthab, 2008; Manorath and Maton, 2009).

2.3.  Prevalence of foot pain in pre-retirement aged

Foot pain is an important public health issue in older adults because there are
increasing the numbers of older persons who are suffering from foot pain in every
year (Rao et al., 2012). Foot pain affected about 20-37% among adults with aged
over 45 years old (Dunn et al., 2004; Golightly et al., 2011; Thomas et al., 2011).
The previous studies showed the higher prevalence of foot pain in older adults
among general population. For example, the study of Hill et al., (2008) among
general population of the North West Adelaide, found that the people with the
highest ratio of foot pain were on aged over 75 years (26.4%), 65-74 years (26.2%),
55-64 years (24.5%), 45-54 years (21.5%), 35-44 years (10.7%), and 20-34 years
(10.2%), respectively. Similarly, the study of Messing et al., (2008) among general
working population of the Quebec, found that the people with aged between 50 to
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65 years have higher significance of foot pain than other age ranges (odds ratio
varying from 1.36 to 2.53). The higher prevalence of foot pain was also found in the

women group (11.0%) more than men group (8.3%) (Messing et al., 2008).

2.4.  Pathophysiology of foot pain

The aetiology of foot pain is widely accepted to be multi-factorial.
Increasing age is one of the main factors to induce foot pain because of the
weakness of foot and ankle muscles. In addition, toe flexor muscles weakness will
reduce the control of body weight shifts during walking which attributed to the slow
speed of walking. The effect of slow walking speed increased high plantar pressure
especially in toes region which affected both foot pain and the risk of falling in
older adults (Hill et al., 2008). Furthermore, the work-related with foot pain are also
found in higher proportion among working population (Hill et al., 2008; Messing et
al., 2008; Werner et al., 2010). The previous studies revealed the significant
association among high physical workload, prolong standing and foot pain. The
possible explanation is that poor posture (i.e. prolong standing) can induce
musculoskeletal diseases. The continuous loading to muscular structure causes the
repetitive injury on the affected area with insufficient time for natural healing
process, resulting in the chronic musculoskeletal problems (Wilson et al., 2002;
Meijsen et al., 2007).

2.5.  Quality of life

Several previous studies found the low level quality of life among older
adults with the persistence of foot pain. For example, Hill et al., (2008) found that
the persons with foot pain had significant lower scores in all items of health-related
quality of life (SF-36) (i.e. physical functioning, role physical, bodily pain, general
health, vitality, social functioning, role emotion, and emotional health) than the
persons without foot pain. Similarly, the study of Mickle et al., (2010) found the

lower scores in people with foot pain. The scores of quality of life have been related
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with functional capacity which have tendency to decrease in the older age (Mickle,
etal., 2010).

The present study used 12-item short-form health survey (SF-12) Thai
version (Chariyalertsak et al., 2011) which were developed from the RAND-36 item
health survey (SF-36) by Ware et al., (1996); they found the correlations of 0.76 and
0.89 from the reliability tests in the 12-item Mental component summary (MCS)
and the 12-item Physical component summary (PCS), respectively. In addition, the
validity tests for the SF-12 MCS and the SF-12 PCS have the range from 0.60 to
1.07 (median = 0.97) and the range from 0.43 to 0.93 (median = 0.67), respectively.
The result showed the closely mirrored MCS and PCS measures for the RAND-36
item health survey. Considering the study of Chariyalertsak et al., (2011), they
found that SF-12 Thai version have the high internal consistency coefficients of
0.76 equally both of the SF-12 MCS and the SF-12 PCS. The sum scores of each
component varies from the minimum of 0 score to the maximum of 100 scores. The
previous study revealed that the scores less than 50 represented below-average
physical or mental health (Wilson, 2002).

2.6.  Factors associated with foot pain
2.6.1 Individual risk factors

a) Age

Age is an important risk factor of foot pain. Increasing age is
associated with foot pain (Hill et al., 2008). The previous studies found that aged
more than 50 years had significant association with foot pain in older adults (Hill et
al., 2008). The main cause of foot pain in older adult aged may be involved with the
weakness of foot and ankle muscles. In addition, toe flexor muscles weakness will
reduce the control of body weight shifts during walking attributed to the slow speed
of walking. The effect of slow walking speed increases plantar pressure especially
in toe region which affected both foot pain and the risk of falling in older adults
(Hill et al., 2008).
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Werner et al., (2010) conducted a study in 407 workers at automotive
engine manufacturing plant from five job categories (assembly, admin and
engineers, machinists, skilled trades, drivers) in Michigan. They found that the
workers with aged over 50 years reported foot pain more than younger workers.
Similarly, Messing et al., (2008) found that the working population in Quebec,
Canada with aged over 50 years had high significant association (odds ratios
varying from 1.72 to 3.97) with ankle or foot pain than other age groups (18-24
years, 25-39 years, and 40-49 years).

Furthermore, the prevalence of localized foot pain is also different in
each age group. Hill et al., (2008) found that older group with aged over 55 years
had higher prevalence of forefoot and toe pain than younger group. Foot pain in
older group may be caused by the deformities and calluses with high plantar

pressure areas (Mickle et al., 2010).

b) Gender

Several previous studies have shown that women are higher risk of
foot pain than men (Messing et al., 2008; Hill et al., 2008; Werner et al., 2010).
Roddy et al., (2011) studied in UK community-dwelling older adults with aged over
50 years and found that the onset of disabling foot pain after 3 years had significant
increasing in female but there was no significance in male. The types of shoewear
were the main factors affected foot pain in older women (Dawson et al., 2004;
Dufour et al., 2009). Dufour et al., (2009) found the association between hind foot
pain and the past shoewear. The women who reported the poor shoewear style had
higher numbers than the men. Shoewear with heel height more than 2.5 cm affected
high plantar pressure which induced foot pain and the risk of falling in older women
(Tencer et al., 2004; Mickle et al., 2010).

c¢) Educational level

Dawson et al., (2002) studied in 127 women with aged 50-70 years.
They interested in the educational level and set this factor to be one of the
independent variables in the study. They found that there was no significant

association between educational level and foot problems. Few evidences studied the
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relation between education level and ankle/feet pain. For example, Andersen et al.,
(2007) studied among workers from industrial and service companies. They found
that the low educational level increased onset of hip, knee, and foot pain more than

medium educational level and high educational level, respectively.

d) History of MSDs in other areas

Musculoskeletal disorders in body regions especially lower back,
hip/thigh and knee pain have an effect on foot pain. There were high prevalence of
distal lower-extremity pain (including knee pain, hip/thigh pain and foot pain)
among the workers with prolong standing posture (Messing et. al., 2008). The
previous studies explained the mechanism of lower-extremities pain from prolong
standing posture that the static contraction without mobility during prolong standing
caused the lower-extremities muscles fatigue (Iridiastadi et al., 2006) and also
affected the venous disorders from blood pooling to lower extremities (Tuchsen et
al.,2005).

Several studies found the association between foot pain and other
body regions. For example, Hill et al., (2008) found the significant association (p-
value <0.001) between foot pain and other joint pains, including lower back, hip,
and knee pain. Similarly, Badlissi et al., (2005) adjusted the history of lower back
pain, hip pain and knee pain variables as confounding factors in the model to
analyze the association between foot health functional status (FHFS) and foot
musculoskeletal disorders. As a result, the foot pain may be the cause of generalized

body regions pain in the form of osteoarthritis (Garrow et al., 2004)

e) Sleeping Duration

The previous studies showed the association between sleeping
duration and musculoskeletal problems. For example, the study of Edwards et al.,
(2008), found the association between musculoskeletal pain and sleeping duration
less than 6 hours or more than 9 hours. Furthermore, there were also the studies
about sleeping quality and foot pain. For example, Janwantanakul et al., (2009)
studied among office workers and found that there was significant association

between foot pain and poor sleeping quality.
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f) Falling History

The definition of fall is “the posture with resting on the floor
unintentionally with intrinsic muscle activities (Tinetti et al., 1998; Lord et al.,
2003). Mickle et al., (2010) categorized the participants with aged more than 60
years into 2 groups which consisting of non-fallers (never fall for the last 12
months) and fallers (have at least 1 time of falling for the last 12 months). The
mechanism of falling is caused from the reduction of foot muscle strengths in older
adults and induces the stability problem of the shifting weight during walking
(Mickle et al., 2011). In addition, the main factors increase falling risk of older
people consisting of foot pain, poor balance, total plantar pressure, and types of
shoewear.

Falling incidence is mostly found in the older people with foot pain.
Badlissi et al., (2005), studied in older persons and found that the types of foot
musculoskeletal disorders (i.e. toe deformities, abnormal arch) affected the history
of multiple falls. The higher peak pressure and pressure-time integral values at 1st
metatarsal head and heel are mostly found in the older adults with foot
musculoskeletal disorders which caused the poor balance and coordinated stability
led to the risk of falling in older adult (Mickle et al., 2011).

Furthermore, there were several previous studies about the
association between falling risk and types of shoewear. For example, Tencer et al.,
(2004) reported that the shoes with high heel and lesser contact area were higher
risk of falling in the older adults. Similarly, Dufour et al., (2009) studied the
property of each item and found that the poor shoes such as high-heeled shoes,
sandals and slippers had high risk of falling because of the instability structure and

lack of support.

2.6.2 Work-related physical factors

a) Job category

Various job categories affect different prevalence of foot pain.

Werner et al., (2010) studied at manufacturing plant in Michigan among 407
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workers. They found that machinists and drivers had the highest prevalence of ankle
or foot pain (63%), the next were assembly (54%), admin and engineers (48%), and
skilled trades (38%), respectively. Dawson, et al., (2004) found the association
between foot pain and regularly lifting in the occupational activities (p = 0.03). As a
result, there were association between the occupational postures and foot pain
(Dawson et al., 2004; Messing et al., 2008).

b) Working experience

Few evidents studied about time working in the current position. The
senior workers had a tendency to presence foot disorders. Werner et al., (2010)
found that the workers with time working more than 20 years had higher
significance of foot disorders occurrence (82%) than the workers with time working
11-20 years (11%) and 0-10 years (7%), respectively. Similarly, Dawson et al.,
(2004) found the higher foot pain in the workers with time spent for lifting activities

over 30 years than the workers with time spent less than 30 years.

¢) Working duration

The previous studies investigated working duration as the risk factors
for foot pain. For example, Messing et al., (2008) found that working duration more
than 36 hours per week had significant association with high prevalence of foot
pain. Pensri et al., (2010) studied the association between working duration and foot
pain among saleswomen in Thailand. They found that working duration more than
10 hours per day increased the risk of foot pain. The longer working time can induce
musculoskeletal diseases because the continuous loading to muscular structure
causes the repetitive injury on the affected area without sufficient time for natural
healing process, resulting in chronic musculoskeletal problem. (Wilson et al., 2002;
Meijsen et al., 2007).

d) General working posture

General working posture is the main risk factor for work-related with
foot pain. Several studies focused on the relationship of foot pain with general

posture in the working time. For example, Messing et al., (2008) studied among
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general working population. They found that fixed standing posture had higher risk
for foot pain (odds ratio varying from 2.56 to 6.10). The saleswomen with static
posture of standing also have the association with the risk of foot pain (Pensri et al.,
2010). Furthermore, the high physical work load is defined as the potentially risk for
musculoskeletal disorders. General physical loading such as lifting more than 5 kg
and walking more than 2 km has significantly increased MSDs (Wiktorin et al.,
1993). Fjell et al., (2007) found that forward-bending position, twisted position, and
lifting had significant association with the prevalence of musculoskeletal pain.
Similarly, Pensri et al., (2010) found the association between lower extremity pain
and lean forward bending, stair climbing, heavy objects pulling, and body twisting.
The positive relation were found in the study of Messing et al., (2008) and Andersen
et al., (2007) that heavy loads lifting and repetitive movements had significantly
increased the risk of foot pain. The poor working posture induced higher load and
caused the injury to the lower extremities region, resulting in development of

musculoskeletal diseases (Meijsen et al., 2007).

e) Time spent in different postures

Previous studies showed the increasing risk of foot pain in workers.
Regularly working in static posture increases the risk of foot pain. Pensri et al.,
(2010) found that prolong standing in saleswomen more than 10 hours per day have
significant association with foot symptom. Similarly, there were association
between prolong sitting and lower extremity pain in office workers (Janwantanakul
et al.; 2009). The positive relationship was also found in the study of Messing et al.,
2008; there were association among prolong standing, general walking for long
distance and foot pain in Quebec working population. Prolong standing and walking
caused the workload of leg, pelvic, back muscles which were the important
structures to maintain balance and posture. The continuous bearing forces to lower
extremities induced high pressure and injury to the joints. (Wilson, 2002; Meijsen et
al., 2007).
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f) Working environment

Previous studies showed that physical working environment were the
main risk factors induced musculoskeletal pain. For example, Janwantanakul et al.,
(2009) studied among office worker and found that the environment conditions such
as temperature, noise, air flow, and lighting had directly affected musculoskeletal
pain with lower extremity region. Similarly, Pensri et al., (2010) also found the
association between self-perception of environment conditions and lower
extremities pain. The temperature and lighting had significant association with

lower extremities pain.

g) Rest break

The time break during working for long time period can reduce
musculoskeletal pain (Dababneh et al., 2001; Tucker et al., 2003; Rogers et al.,
2004; Tucker et al., 2006; Janwantanakul el al., 2009; Pensri et al., 2009). The study
of Tucker et al., (2006) found that the accumulation of sustain activities more than 2
hours increased the risk of musculoskeletal pain; therefore, rest break duration at
least 10 minutes after 2 hours of continuous working can reduce the occurrence of
MSDs. The study of Pensri et al., (2009) among saleswomen in Thailand found the
significant association (p<0.012) between foot pain and hardly rest break. The rest
break are very important for the workers with prolong static pressure. The
continuous loading to the joint especially in knee region and foot regions induced

pain and injury to the joints (Wilson, 2002; Meijsen et al., 2007).

2.6.3 Health behavioral factors

a) Leisure physical activity

Few studies reported the association between foot pain and physical
activity. The previous studies showed that workers with sedentary physical activity
had significantly increased lower-leg or calf pain (odds ratio varying from 1.09 to
2.00) more than the workers with leisure physical activities at least 20 minutes per

time (Messing et al., 2008). There was no study reporting significant difference
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between level of physical activities and foot pain. However, Hill et al., (2008)
studied in the South Australia and found that there was the higher percentage of foot
pain subjects with sedentary physical activity (20.8%) than the foot pain subjects
with some level of activity (16.4%). Similarly, Werner et al., (2010), the studying in
Michigan, reported that the workers without foot diseases had higher percentage of
regularly exercise (67%) than the workers with foot pain (64%). As a result, there
was no significant difference between physical activity and foot pain in the previous
studies because some kinds of physical activities may affect the physical loading to
foot muscles which are the main risk factors of foot pain. There was no report about
the association between different types of leisure physical activities and foot pain.

b) Smoking habit

Current cigarrete smokers have higher risk for musculoskeletal
disorders than non-smokers. Andersen et al., (2007) studied with general working
population in Western Denmark and found the higher prevalence of hip, knee, foot
pain in smokers. Similarly, Fjell et al., (2007) studied with employee in the Swedish
public sectors and found the significant association between musculoskeletal
disorders and smokers both men and women (men odds ratio varying from 1.1 to
6.2, women odds ratio varying from 1.1 to 1.8). Smoking is the cause of general
damage to musculoskeletal tissues (i.e. cramp in calf muscles, numbness of hands
and feet) through vasoconstriction, hypoxia, defective fibrinolysis or other
mechanisms that impair their nutrition circulating to the distal of hands and feet
(Leino-Arjas, 1998).

However, the opposite effects were found in the previous studies
involved with foot pain. For example, Dufour et al., (2009) studied the association
between smoking status and foot pain among older adults with aged more than 50
years. The authors found that current cigarette smoker, former smoker, and
nonsmoker had no significant difference with the prevalence of foot pain. Similarly,
Werner et al., (2010) studied among the assembly plant workers and found that the

workers with and without current smoking had no significant difference in foot
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discomfort. However, the result showed the higher proportion in smoking workers

with foot disorders (21%) than smoking workers without foot disorders (15%).

c) General footwear

General types of footwear are important factors to affect foot
problems. The appropriate footwear can reduce foot pain and the risk of falling in
older adults (Menz and Sherrington, 2000). Menz and Sherrington, (2000)
considered the components of suitable footwear which were composed of heel
counter softness, adjustable fixation, normal heel height, sole flexion point, firm
insole, and appropriate size. Dufour et al., (2009) categorized the types of shoewear
into 3 groups which consisting of

- The “Good” groups were low-risk shoes with softer out-sole, mid-
sole, firm of contact surface and rigid heel counters such as casual sneaker and
athletic shoe.

- The “Average” groups were mid-risk shoes such as Rubber sole
shoe, work boot, cowboy boot, hard soled leather shoe, and special shoe.

- The “Poor” groups were high-risk shoes without support and
stability structure such as high-heeled shoes, sandal, and slipper.

The “Good” shoes decreased the risk of foot pain. Dufour et al.,
(2009) found the significant difference of hind-foot pain between the good shoes
and the average shoe (p-value = 0.022). There was no significant difference of hind
foot pain between the average shoe and poor shoe because few subjects reported the
poor shoewear in general. Dawson et al., (2004) reported the past shoewear with the
highest heel worn regularly for going out socially and for work led to the foot
problems in older women. The past shoewear worn regularly with heel height over
2.5 cm caused the formation of plantar calluses and hallux valgus in older women
(Menz et al., 2005). The high-heeled shoes decreased the plantar contact area. The
body weights distributing to foot were not equally in each region which caused
appearance of foot pain especially in hind foot region (Dufour et al., 2005).

Furthermore, the lower sole/surface contact area in high-heeled shoes decreased the
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stable base of support led to the incidence of falling in older adults (Tencer et al.,

2004). As a result, safe shoe can prevent the risk of falling in older people.

d) General foot care

Foot problems are often found in older adults. General self-foot care
can reduce the risk factors for foot pain and falling problem in older adults (Mitty,
2009; Spink et al., 2006). The podiatry care which consisted of appropriate foot
wear/orthotics, foot exercise program, callus care, and skin care decreased the
prevalence of falling and disabling foot problems in older adults (Spink et al., 2006).
The older adults with improper shoe wearing induced the toe deformities problems,
callus formation, and balance problem (Chaiwanichsiri et al., 2008). The previous
studies showed the decreasing of foot pain among older adults with general self-foot
care (Frey, 2000; Spink et al., 2006; Wilson et al., 2008; Chaiwanichsiri et al.,
2008). Therefore, foot care program for preventing falling and decreasing foot pain

are necessary to decrease general foot problems among older adults.

2.6.4 Anthropometric Variables

a) Obesity Index

Obesity is the main risk factor which directly affected foot pain. The
increasing BMI especially in the obese group (BMI > 30 kg/m2) have significant
association with foot pain in the working population (Messing et al., 2008).
Similarly, Hill et al., (2008) found the significant association between obese group
and prevalence of foot pain (odds ratio varying from 1.57 to 2.31) using the
measurement of body mass index and waist hip ratio. The previous studies (Hodge
et al., 1999; Mickle et al., 2010; Spink et al., 2011) showed the association between
foot pain and plantar pressure. Increasing body weights causes the high plantar
pressure which induces foot pain in older adults (Menz et al., 2006).

Conversely, a few previous studies showed the opposite effect. For
example, Dawson et al., (2004) conducted the study in older women with aged 50-

70 years and found that the higher risk of corn/callus information were found in
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lower body mass index women. Werner et al., (2010) found that there was no
significant association between high prevalence of foot pain and obesity. However,

the study showed the inclination of foot pain incidence higher in the heavier group.

b) Foot problem assessment

Foot problems affected older people up to 80% (Benvenuti et al.,
1995; Kruizinga et al., 2002; Keysor et al., 2005). The previous studies showed the
association between foot pain and foot problems (Dunn et al., 2004; Badlissi et al.,
2005). Foot problem assessment followed by the study of Menz et al., (2001)
consisted of the presence of callus formation, lesser toe deformities (claw toe,
hammer toe, mallet toe), and hallux valgus deformities (the deviation of big toe
caused the protrusion of the first metatarsophalangeal joint which can induce pain
and discomfort at that area) which were composed of three levels using the
Manchester scale i.e. mild, moderate, and severe (Garrow et al., 2001). The
presence of toe deformities increased plantar pressure in specific area and directly
related to the hyperkeratotic lesions especially under the 2" MPJ which were found
to be the most common area (Merriman et al., 1987; Spink et al., 2009). The effects
of foot problems were more likely to have foot pain in older people (Benvenuti et
al., 1995; Menz et al., 2007).

c) Foot posture Index (FPI)

The foot posture was assessed by the study of Redmond et al.,
(2006). The scores from FPI indicated the types of foot which consisting of pronated
foot, supinated foot, and neutral foot. There were significant associations between
abnormal foot posture and subjects with foot pain from the previous studies
(Sneyers et al., 1995; Burns et al., 2005; Crosbie et al., 2006; Irving et al., 2007).
FPI1 was found to be suitable for clinical assessment with good internal construct
validity in the finalized version of FPI-6 after re-analyzing FPI-8. Good item-trait
interaction was shown on the data presenting good overall fit in the mode. The
pearson-fit separation index (PSI) and Cronbach’s alpha had the good internal

consistency with the measurement (PS1= 0.88; Cronbach’s alpha = 0.87) (Keenan et
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al., 2007). The study of Morrison and Ferrari, (2009) also showed the high inter-
rater reliability of the test (Kappa analysis = 0.06).

d) Staheli’s arch Index (SAI)

The previous studies showed the association between abnormal arch
and foot pain (Garrow et al., 2004; Badlissi et al., 2005; Hill et al., 2008). SAI was
first described by the study of Staheli et al., (1987). The previous studies used SAI
to measure the types of arch from footprint analysis (Gross et al., 2011; Mahdi and
Mahmood, 2006; Hernandez et al., 2007; Janchai et al., 2008). The study of Papuga
and Burke, (2011) showed the highest interrater reliability of SAl with ICC of 0.975
among other measurement tools for footprint analysis which were composed of the
Chippaux-Smirak index, the arch angle, and the arch index. The positive correlation
(p < 0.05) between radiological measurement and SAI indicated that the increasing
talo-horizontal angles had an increasing effect on SAI (Kanatli et al., 2001). These
findings revealed that footprint analysis could be used effectively to describe the
types of medial longitudinal arch of foot (Kanatli et al., 2006). The value of SAI
between 0.44 and 0.89 was defined as normal arch; therefore, the value less than
0.44 and more than 0.89 was defined as high arch and flat arch, respectively
(Onodera et al., 2008).

e) Muscle strength testing

Toes deformities are always found in older adults because of the
weakness of foot and ankle muscles (Menz et al., 2006). The consequence of toe
flexor muscles weakness will reduce the control of body weight shifts during
walking, resulting in the slow speed of walking. The effect of slow walking speed
increases plantar pressure especially in toe region which affected both foot pain and
the risk of falling in older adults (Hill et al.,, 2008). The muscle strength
measurement used manual muscle technique for extrinsic foot muscles and paper
grip test for instrinsic foot muscles followed by the study of Keysor et al., (2005)
and Menz et al., (2006), respectively. The intrarater reliability were assessed in the

pilot study and shown very good agreement of kappa level with the kappa
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coefficient of 0.931 for ankle plantarflexors testing, 0.850 for ankle dorsiflexors
testing, 1.000 for PGT1, and 0.902 for PGT2 (APPENDIX VII1).

f) Leg length measurement

The previous studies showed the association between foot posture
and leg-length discrepancy (Finestone et al., 1991; Korpelainen et al., 2001;
Rothbart, 2006; Elbaz et al., 2009). The abnormal foot posture expecially foot
pronation had a direct effect on the anterior movement of innominate bones. The
consequence of abnormal alignment led to the bone shift of acetabula in upward and
backward rotation which was related with knee hyperextension and leg shortening.
As a result, the inequality of leg had an association with foot pain due to the
abnormal foot posture (Rothbart, 2006). The study of Korpelainen et al., (2001)
showed the significant association between the frequency of lower limb fractures
and leg-length discrepancy in the athletes group. The limb dominance with a greater

use was the main risk factor for lower limb injury (Finestone et al., 1991).



CHAPTER I
RESEARCH METHODOLOGY

3.1. Research design

A cross-sectional study was conducted to determine the association between
particular factors and the presence of foot pain during the past month in pre-
retirement aged.

3.2.  Study area

The study was conducted at Chulalongkorn University, Thailand.

3.3.  Study population

The staff of Chulalongkorn University with pre-retirement aged between 50

and 60 years who still have been working were recruited into the study.

3.4. Sampling technique

Cluster sampling technique was used to select the organizations within
Chulalongkorn University. Then, the staff within the selected organization who
were willing to participate and had age between 50 and 60 years would be recruited
for the study. The self-reported questionnaires and physical examination tests for
foot region were used in the present study.

3.4.1 Inclusion criteria of the subjects are 1) pre-retirement aged between
50 and 60 years who still have been working 2) staff of Chulalongkorn University 3)
working at Chulalongkorn University more than 1 year, and 4) willing to participate
in the research.

3.4.2 Exclusion criteria of the subjects are the participants with these
conditions at least one item: 1) injury from accident at foot region (i.e. ankle sprain,

open wound at foot region) for the last 1 month 2) history of foot fracture 3) history
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of operation at foot 4) foot osteoarthritis 5) congenital spine abnormality 6)
congenital foot abnormality 7) rheumatoid arthritis 8) cancer 9) gout 10) diabetes
mellitus 11) osteoporosis 12) systemic lupus erythematosus (SLE) 13) neurological

diseases (i.e. Stroke, Parkinson’s disease).

37 organizations within Chulalongkorn University
(Target population = 2,069 persons)

‘ Cluster sampling technique

26 selected organizations (1,546 persons)

The staff with aged 50-60 years who were willing to participate in
the study (250 persons from 18 organizations)

‘ Excluded by screening questionnaire

The staff in the present study (221 persons)

Figure 3: Sampling technique in the present study

3.5.  Sample size

The sample sizes in the present study were calculated from the formula of
Yamane (1967). When sample size for precision (e) = £5%, confidence level = 95%,
P= 0.5, and the size of population (N) = 2,069, so the sample size (n) = 336.

N

n= 1+N(e)?

After 10% add-up to cover the missing value, the sample size should be 370
participants.
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3.6. Measurement Tools

3.6.1 Subjective Examination

The content of the survey questionnaire in this study was
developed based on literature review and a set of standardized
questionnaires. A self-reported questionnaire was divided into 6 sections
consisting of individuality, work-related physical factors, health
behavior, quality of life, history of MSDs during the last 12 months, and
foot pain assessment. The individuality, work-related physical factors,
and health behavior sections were developed based on literature review.
Health-related quality of life was adapted from a 12-item short-form
health survey (SF-12) Thai version (Chariyalertsak et al., 2011). The
prevalences of MSDs at lower back and lower extremities during the last
12 months were collected by Standardized Nordic questionnaires
(Kuorinka, et al., 1987). Also, the prevalence of foot pain during the past
month was assessed by the Manchester foot pain and disability index
(MFPDI) Thai version (Yamsri and Pensri, 2011).

3.6.2 Physical Examination

The anthropometric variables in the present study were assessed by the
physiotherapist including data on body mass index, waist hip ratio, foot problem,

types of foot posture, types of foot arch, foot muscles strength, and leg length.

3.6.2.1 Foot problem assessment

Checklist questions (Menz et al., 2001) that were used to report foot
problem consisted of the presence of callus formation (the area with hard skin
from high pressure), lesser toe deformities (i.e. claw toes, hammer toe, mallet
toe), and hallux valgus deformities/bunions (a bony prominence usually
defined as lateral deviations of great toe at the metatarsophalangeal joint
caused painful and inflammation). The checklist that was adapted from the
Manchester scale categorized each deformity into three levels of the severity

i.e. mild, moderate, and severe (Garrow et al., 2001).



3.6.2.2 Foot posture index (FPI)

The measurement of foot posture index was described by Redmond
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et al., (1998). The participants were instructed by the examiner to stand still

about 2 minutes in relax position with arms by side and look straight ahead.

Then, the examiner assessed the foot posture and reported the scores on left

and right sides with six items of figure 3.

Rearfoot Score -2 -1 1] 1 2
Talar head Talar head Talar head palpable Talar head Talar head Talar head not
palpation palpable on on lateral equally palpable | slightly palpable palpable on
lateral side/but side/slightly on lateral and on lateral side/ lateral sidef but
not on medial | palpable on medial medial side palpable on palpable on
side side medial side medial side
Curves above and Curve below Curve below the Both infra and Curve below Curve below
below the mallecli the malleolus | malleolus concave, supra malleclar malleclus more malleclus
either straight but flatter) more curves roughby concave than markedly
O COnveX shallow than the equal curve above mare concave
curve above the malleolus than curve above
malleolus malleclus
Calcaneal More than an Bstween vertical Vertical Batwesn vertical More than an
inversion/eversion estimated and an estimated and an estimated estimated
5% inverted 59 inverted {varus) 5% everted 5° everted
(varus) (valgus) (valgus)
Forefoot Score -2 -1 1] 1 2
Talo-navicular Area of TN] Area of TNJ Area of TNI flat Area of TN] Area of TN
congruence markedhy slightly, but bulging slightly | bulging markedhy
Concave definitely concave
Medial arch height Arch high and Arch moderately Arch height Arch lowered Arch very low
acutely angled high and slightly normal and with some with severe
towards the acute posteriorly concentrically flattening in the | flattening in the
posterior end curved central portion central portion -
of the medial arch making
arch ground contact
Forefoot Mo lateral toes | Medial toes clearly | Medial and lateral Lateral toes Mo medial toes
abd/adduction visible. Medial more visible than toes equally clearly more visible. Lateral
toes dearly lateral visible visible than toes clearly
visible medial visible

Figure 4: Scoring assessment in each item of Foot posture Index (FPI)
(Keenan et al., 2007)

The sum of scores from six items was used to predict the types of

foot posture which consisted of normal foot (scores from 0 to +5), pronated

foot (scores from +6 to +9), highly pronated foot (score from +10 to +12),

supinated foot (score from -1 to -4), and highly supinated foot (score from -5
to -12) (Keenan et al., 2007).
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3.6.2.3 Staheli’s arch index (SAI)

Staheli’s arch index (SAI) was used to describe the types of
foot arch from footprint analysis (Staheli et al., 1987). The
present study used podograph to perform the static footprint
(Kanatli et al., 2001; Urry and Wearing, 2005). As seen in Figure
6, the participants were instructed by the examiner to take a step
of non-tested foot on one side of podograph, followed by the
placement of tested foot on the inked mat of podograph. Then, the
examiner asked the participants to walk off the podograph by the
tested foot first, followed by the non-tested foot. As shown in
Figure 7, the footprint was used to calculate SAI. It was obtained
by calculating the ratio of the width in mid-foot region (A)
divided by the width in heel region (B). The value of SAI between
0.44 and 0.89 was defined as normal arch. Therefore, the value
less than 0.44 and more than 0.89 were defined as high arch and

flat arch, respectively (Onodera et al., 2008).

Figure 5: Static footprint on Podograph

(Kanatli et al., 2001; Urry and Wearing, 2005)
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e
C o

Figure 6: The Satheli’s arch index measurement
(Staheli et al., 1987)

3.6.2.5 Foot muscles strength testing

The foot muscle strength was measured by paper grip test
(PGT1, PGT2) for foot intrinsic muscles and manual muscle
testing of ankle dorsiflexors and plantarflexors for foot extrinsic
muscles followed by the study of Keysor et al., (2005) and Menz
et al., (2006). Considering paper grip test, the participants were
instructed by the examiner in sitting position to hold the piece of
solid rough paper (2X10 cm, 100 g/m? type) against the force of
physical therapist under the phalange of great toe (for PGT1) and
under the lesser toes (for PGT2) as shown in Figure 7 (de Win et
al., 2002). The examiner reported “Pass” level for the normal and
“Fail” level for the weakness of foot instrinsic muscles.

Regarding ankle dorsiflexor strength testing, the examiner
asked the participants to perform ankle dorsiflexion and hold
against the force of examiner at dorsal foot surface in sitting
position (Daniels and Worthingham, 2002). There were three
levels of foot extrinsic muscle testing i.e. normal, good, and fair
levels. The normal level was reported if the participants could
hold ankle dorsiflexion through full range of movement; the good

level was reported in case of inability to hold through full range
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of movement; and the fair level was reported in case of inability
to hold ankle dorsiflexion against the force of examiner. The
strength of ankle plantarflexor was then measured in standing
position. The examiner asked the participants to raise heel on tip
toes through full range of flexion with knee straight and then go
down to complete one time. The examiner reported fair level for
repeating 1-9 times; good level for repeating 10-19 times; and

normal level for repeating more than 19 times.

Figure 7: Paper grip test (de Win et al., 2002)

3.6.2.6 Leg length measurement

Leg length was measured in upright standing position with
the distance from the tip of the greater trochanter to the floor through
the lateral malleolus (Elbaz et al., 2009). The examiner reported “Equal” for
the same distance of both sides and “Unequal” for a different distance of
both sides. The intrarater reliability were assessed in the pilot study and
shown very good agreement of kappa level with the kappa coefficient of
1.000 (APPENDIX H).
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3.7.  Validity and Reliability test

3.7.1 Validity test

The screening and self-reported questionnaires were reviewed by 3
experts to score each item (+1, 0, -1) in aspect of content validity. The
summation of all the scores was then calculated by the formula to assess
Index of item-Objective Congruence (I0C) (Rovinelli and Hambleton,
1977). The results from calculation of IOC are 1.00 for the screening
questionnaire and 0.79 for the self-reported questionnaire which are
higher than 0.5 and reach the acceptable level (APPENDIX H).

3.7.2 Reliability test

To determine the test-retest reliability of the screening and self-
reported questionnaire, the questionnaires were pre-tested in 30 subjects
between 50 and 60 years of age. All subjects performed the questionnaire
for two times, 1-week apart. The reliability of the questionnaires was
determined by Kappa coefficient for categorical data and Intraclass
correlation coefficient for continuous data (Landis and Koch, 1977;
Bowling, 2002). The present study has the coefficients ranged from
0.713 to 1.000 for the screening questionnaire and ranged from 0.611 to
1.000 for the self-reported questionnaire (APPENDIX H).

To determine the intrarater reliability of the physical examination
tests which were performed by the physiotherapist on 30 subjects for two
times within time-length interval at least 45 minutes. The reliability of
each test was determined by Kappa coefficient and Intraclass correlation
coefficient. The present study has the coefficient of the physical
examination tests ranged from 0.651 to 1.000 (APPENDIX H).
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3.8. Research Procedure

The researcher developed self-reported questionnaire and selected
appropriate physical examination tests based on literature review. Then,
reliability test was performed both of the survey questionnaires and the
physical examination tests before data collection.

The cluster sampling technique was firstly used to select 26
organizations within Chulalongkorn University. Then, the covering
letters to publicize the research were sent to the selected organizations.
A total of 250 participants from 18 organizations agreed to attend the
study. The self-report questionnaire and physical examination tests were
used to collect data of all 250 participants. Before data analysis process,
the screening questionnaire was used to exclude the data of participants.
After the screening stage, the remaining subjects were 221 participants

in total. The research procedure was shown in Figure 8.
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Developed self-reported questionnaire and selected appropriate
physical examination tests based on literature review

nd

Tested for reliability of the survey questionnaire and physical examination tests

‘ Data collection process

Selected the organizations within Chulalongkorn University by
the cluster sampling technique

3

26 organizations were selected

,&. Publicized by the covering letters

250 participants from 18 organizations agreed to attend the study

¥

The self-reported questionnaire and physical examination tests
were used to collect data

,‘, Screening stage

The screening questionnaire was used to exclude the data of participants

‘. Data analysis process

The remaining data of 221 paricipants in total were used for further analysis

Figure 8: Research Procedure in the present study
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3.9. Outcome measurement

3.9.1 Dependent variable

- The prevalence of foot pain during the past month was measured using
the Manchester foot pain and disability index (MFPDI) Thai version. The
participants with foot pain were identified by the persons with current foot pain and
pain during the last month for at least 1 score of MFPDI (Garrow et al., 2000).

- Health-related Quality of life was measured using the 12-item short-
form health survey (SF-12) Thai version. The scores from the SF-12 were
calculated into the physical component summary (SF-12 PCS) and the mental
component summary (SF-12 MCS). Each component had the scores ranged from 0
to 100; the higher scores indicated better physical and mental functioning (Hoffman
and Dukes, 2008).

3.9.2 Independent variable

Independent variables in the study were composed of individual, work-
related physical, health behavioral, and anthropometric variables.

- Individual factors included age, gender, marital status, education level,
low back pain, hip/thigh and knee pain history during the last 12 months, sleeping
duration, and falling history during the last 12 months.

- Work-related physical factors included job categories, working
experience, working duration (hours per week), general working posture, time spent
in each working posture per day (i.e. walking, standing, sitting), environmental
factors, and rest break after every 2 hours.

- Health behavioral factors included leisure physical activity, types of
exercise, smoking history, general foot wear, and general foot wear.

- Anthropometric variables were assessed by the physiotherapist including
data on body mass index, waist hip ratio, foot problem, types of foot posture, types

of foot arch, foot muscle strength, and leg length.
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3.10. Data Analysis

SPSS software version 17.0 was used for quantitative data analysis.

3.10.1 Descriptive Statistics were used to present each independent
variable, prevalence of foot pain, and health-related quality of life in pre-retirement
aged. The frequency was shown for the categorical data and mean with standard
deviation was shown for the continuous data.

3.10.2 Inferential Statistics were used to explore the associations between
the related factors, quality of life and foot pain.

- Independent t-test was used to measure the significant differences of SF-
12 PCS and SF-12 MCS between the participants with foot pain and without foot
pain at significant level p < 0.05; and also used to compare the related factors
(continuous data) between the participants with foot pain and without foot pain.

- Chi-square analysis was used to compare the related factors (categorical

data) between the participants with foot pain and without foot pain.

- Multiple logistic regression was used to measure the significant
association between particular factors and the prevalence of foot pain during the
past month in pre-retirement aged at significant level p < 0.05. The factors with p-
value less than 0.100 from Independent t-test and Chi-square analysis were used for
the multiple logistics regression with backward stepwise method to finalize the
adjusted odds ratio (adj. OR) and 95% confidence interval (95% CI). The factors
associated with foot pain were reported by adj. OR and 95% ClI.

3.11. Ethical Consideration
The study protocol was approved by the Ethical Committee of

Chulalongkorn University (through the College of Public Health Sciences) No.
053/2556 on February 26, 2013 (APPENDIX F). The participants gave their
permission by completing a consent form prior to the study (APPENDIX G).



CHAPTER IV
RESULT

A cross-sectional study was conducted to determine the association between
particular factors and the presence of foot pain during the past month in pre-
retirement aged personnel of Chulalongkorn University. Data analysis began with
descriptive statistic for demographic data and inferential statistic for the comparison
of each factor between the participants with foot pain and without foot pain. Data
collection was done during Febuary and March 2013. A total of 250 participants
from 18 organizations agreed to attend the study. Using a screening questionnaire,
29 participants were excluded. Therefore, the remaining subjects were 221

participants in total. The characteristics of participants are shown in Table 1.

4.1. Demographic data of participants

As seen in Table 1, almost all of the participants were female (84.6%) with
the average age of 53.2 + 4.3 (mean + standard deviation). The mean of body mass
index was 24.8 + 4.3 kg/m? which were grouped into the normal weight group (the
cut-off value for overweight group = 25.0 kg/m?) (WHO, 2004). The mean of waist
hip ratio was 0.87 = 0.1 which were grouped into the abdominal obesity group and
related with cardiovascular disease (the cut-off value for abdominal obesity = 0.85
for female and 0.90 for male) (WHO, 2008). However, almost all of the participants
were healthy group (86.4%). 43.3% of the participants with medical conditions were
hypertension and 33.3% were hyperlipemia. Considering in education level, the
most participants graduated higher bachelor degree (41.8%). Almost all of the
participants were supporting staff (73.3%) with the mean working experience of
305.9 + 88.6 months or more than 20 years and the mean working duration of 47.2 +
9.8 hours per week. A hundred five participants (47.5%) were defined as foot pain

group in this study.



Table 1 Characteristics of Chulalongkorn University personnel (n=221)

Characteristics n % Mean SD
Gender

- Male 34 15.4

- Female 187 84.6
Age (Years) 53.2 4.3
Body mass index (kg/m2) (min-max: 17.1-42.5) 24.8 4.3

- Male (min-max: 19.0-33.7) 25.1 3.8

- Female (min-max: 17.1-42.5) 24.7 4.4
Waist hip ratio (min:max: 0.70-1.04) 0.87 0.1

- Male (min-max: 0.81-1.04) 0.91 0.1

- Female (min-max: 0.70-1.02) 0.86 0.1
Education Level

- Lower than 42 19.1

Bacheolar degree
- Bacheolar degree 86 39.1
- Higher than 92 41.8
bacheolar degree

Job categories

- Academic Staff 59 26.7

- Supporting Staff 162 73.3
Working Experience (months) (min-max: 20-420) 305.9 88.6
Working duration (hours per week) (min-max: 26-84) 47.2 9.8

Participants with medical 30

history

Participants with foot pain 105
- Male 17
- Female 88

13.6

47.5
50.0
47.1
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4.2.  The comparison in health-related quality of life between two groups

Data on 217 participants were used to analyze the differences between
participants with foot pain and participants without foot pain in two dimensions of
health-related quality of life which were composed of physical component summary
(SF-12 PCS) and mental component summary (SF-12 MCS). 4 participants were
excluded from the analysis because of some uncompleted data. As seen in Table 2,
the mean of SF-12 PCS + SD was 44.5 + 7.9 for the total participants, 42.5 £ 7.9 for
the participants with foot pain, and 46.3 = 7.5 for the participants without foot pain.
The mean of SF-12 MCS + SD was 48.4 + 7.3 for the total participants, 46.6 + 7.8
for the participants with foot pain, and 49.9 + 6.4 for the participants without foot
pain. There were significant differences of SF-12 PCS (p < 0.001) and SF-12 MCS
(p = 0.001) between participants with foot pain and without foot pain using

Independent t-test at significant level p < 0.05.

Table 1 Health-related quality of life of Chulalongkorn personnel (n=217)

Mean (SD) Total
SF-12 With foot pain  Without foot pain (n=217)
(n=105) (n=112)
Health-related quality of
life
SF-12 PCS 42.5 (7.9)* 46.3 (7.5)* 445 (7.9)
SF-12 MCS 46.6 (7.8)** 49.9 (6.4)** 48.4 (7.3)

* p-value < 0.001 using Independent t-test at significant level p < 0.05
** p-value = 0.001 using Independent t-test at significant level p < 0.05
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4.3. The association between particular factors and foot pain

The prevalence of foot pain during the past month was 47.5% from Table 1.
Then, univariate analysis was used to compare the related factors between the
participants with foot pain (n=105) and the participants without foot pain (n=116).
The comparisons of related factors between groups are presented in Table 3 for
categorical data and Table 4 for continuous data.

According to the Table 3, the participants with foot pain were found higher
in male (50.0%) than female (47.1%). The married participants reported their foot
pain (50.8%) more than divorced (45.5%) and single (42.3%) participants,
respectively. By education level, the participants with foot pain had higher
percentage in lower bachelor degree (50.0%) than bachelor degree (48.8%) and
higher bachelor degree (44.6%), respectively. The participants with foot pain were
more likely to reported low back pain history (58.2%), hip/thigh pain history
(59.5%), knee pain history (62.6%), and falling history (63.0%) than the participants
without foot pain.

Regarding work-related physical factors, the supporting staff reported their
foot pain (49.4%) more than academic staff (42.4%). The participants with foot pain
were more likely to have working posture in prolong standing (56.4%), walking for
long distance (50.5%), and lifting (60.0%) than the participants without foot pain.
By working environment, the participants without foot pain reported appropriate
working environment regarding without noise disturbing (54.9%), appropriate
temperature (50.6%), enough lighting (52.9%), and good air ventilation (53.7%)
more than the participants without foot pain. The rest break in every 2 hours was
also found higher in the participants without foot pain (51.1%) than the participants
with foot pain (48.9%).

In addition, the participants without foot pain had physical activity in both of
weight bearing exercise (54.0%) and non weight bearing exercise (53.8%) more
than the participants with foot pain. Smoking history was found in the foot pain
group (70.0%) more than the non foot pain group (30.0%). The participants with
foot pain were more likely to concern about their foot care of general self-foot
assessment (51.6%), foot soaking (55.0%), nail cut straight (50.7%), and foot
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massage (55.8%) than the participants without foot pain. However, the result
showed opposite way in the shoewear decision; the participants without foot pain
were inclined to use the suitable footwear regarding appropriate foot size (52.5%),
soft insole (55.3%), heel counter softness (57.9), adjustable fixation (53.8%), sole
flexion point (50.9%), and heel height within 2.5 cm (55.5%) more than the
participants without foot pain.

Considering foot problem assessment, the participants with foot pain were
more likely to have callus formation at hindfoot/heel (72.7%) and lesser toes
deformities (70%) than the participants without foot pain. However, the foot pain
group had less callus formation at big toe (38.9%), 2"%-5" toes (43.2%), fore foot
(47.3%), and hallux valgus deformity (62.1%) than the non foot pain group. By the
foot types, the partcipants with foot pain had pronated foot type (57.8%), supinated
foot type (58.6%), and flat arch (66.7%) more than the participants without foot
pain. The normal strength of ankle plantarflexors, ankle dorsiflexors, and the equal
leg length were found more in the non foot pain group (63.6%; 59.2%; and 52.8%,
respectively) than the foot pain group, while the normal strength of foot instrinsic
muscles were found more in the foot pain group (50.8%) than the non foot pain
group.

As shown in Table 3, the analysis using chi-square test found 14 factors
showing p-value < 0.100. The factors were composed of history of low back pain
(p < 0.001), history of hip/thigh pain (p = 0.005), history of knee pain (p < 0.001),
falling history (p = 0.019), prolong standing of more than 2 hours (p = 0.091), lifting
of more than 5 kg (p = 0.025), callus formation at hindfoot/heel (p = 0.013), the
presence of hallux valgus (p = 0.042), the presence of lesser toe deformities (p =
0.035), normal foot type (p = 0.007), pronated foot type (p = 0.050), flat arch (p =
0.047), ankle plantarflexor muscles strength (p = 0.034), and ankle dorsiflexor

muscles strength (p = 0.008).
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Table 2 The comparison of related factors (categorical data) between participants

with foot pain and participants without foot pain using Chi-square test (n=221)

n (%) p-value
Related factors With foot pain  Without foot pain
(n=105) (n=116)
Individual factors
Gender 0.752
- Male 17 (50.0) 17 (50.0)
- Female 88 (47.1) 99 (52.9)
Marital status 0.503
- Single 30 (42.3) 41 (57.7)
- Married 65 (50.8) 63 (49.2)
- Divorced 10 (45.5) 12 (54.5)
Education level 0.786
- Lower bachelor degree 21 (50.0) 21 (50.0)
- Bachelor degree 42 (48.8) 44 (51.2)
- Higher bachelor degree 41 (44.6) 51 (55.4)
History of MSDs at these areas:
- Low back pain 71 (58.2) 51 (41.8) <0.001*
- Hip/Thigh pain 44 (59.5) 30 (40.5) 0.005*
- Knee pain 77 (62.6) 46 (37.4) <0.001*
Falling history 29 (63.0) 17 (37.0) 0.019*
Work-related physical factors
Job categories 0.356
- Academic Staff 25 (42.4) 34 (57.6)
- Supporting Staff 80 (49.4) 82 (50.6)
Prolong sitting more than 2 80 (46.8) 91 (63.2) 0.998
hours
Prolong standing more than 2 31 (56.4) 24 (43.6) 0.091*
C\c;;lrljing more than 2 km /day 47 (50.5) 46 (49.5) 0.277
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Lifting more than 5 kg

Stair climbing at least 20 steps

Working environment:
Without noise disturbing
Appropriate temperature
Enough lighting
Good air ventilation
Rest break in every 2 hours
Health behavior factors
Leisure physical activity
Types of exercise

- Weight bearing

- Non weight bearing
History of smoking
General foot care:
General self-foot assessment
Foot skin moisture
Foot soaking
Nail cut straight
Foot massage
Foot stocking
Foot exercise
General shoewear:
Appropriate foot size
Soft insole
Heel counter softness
Adjustable fixation

Sole flexion point

33 (60.0)
68 (46.6)

65 (45.1)
88 (49.4)
98 (47.1)
69 (46.3)
87 (48.9)

55 (46.6)

46 (46.0)
12 (46.2)
11 (70.0)

33 (51.6)
40 (41.7)
11 (55.0)
74 (50.7)
24 (55.8)
22 (38.6)
22 (50.0)

96 (47.5)
72 (44.7)
51 (42.1)
30 (46.2)
57 (49.1)

22 (40.0)
78 (53.4)

79 (54.9)
90 (50.6)
110 (52.9)
80 (53.7)
91 (51.1)

63 (53.4)

54 (54.0)
14 (53.8)
5 (30.0)

31 (48.4)
45 (52.9)
9 (45.0)
72 (49.3)
19 (44.2)
35 (61.4)
22 (50.0)

106 (52.5)
89 (55.3)
70 (57.9)
35 (53.8)
59 (50.9)

0.025*
0.989

0.335
0.229
0.631
0.610
0.565

0.832
0.989

0.256

0.414
0.960
0.454
0.217
0.223
0.118
0.709

0.550
0.254
0.170
0.866
0.459
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Heel height
- 0-25cm
- 2.6-5.0cm
- More than 5.0 cm

Physical examination

Callus formation at these areas:

Big toe
2" — 5" toes
Fore foot
Hind foot/Heel
Degree of hallux valgus

- None

- Mild

- Moderate and severe
Presence of lesser toes
deformities
Foot posture index:
Normal type
Pronated type
Supinated type
Staheli’s arch index:
Normal arch
Flat arch (Pes planus)
High arch (Pes cavus)
Muscle strength testing:
PGT1

- Pass

- Fail

57 (44.5)
37 (48.1)
7 (63.6)

21 (38.9)
19 (43.2)
53 (47.3)
16 (72.7)

69 (54.8)
21 (36.2)
15 (40.5)
14 (70.0)

51 (39.8)
37 (57.8)
17 (58.6)

71 (44.9)
16 (66.7)
18 (46.2)

96 (48.7)
9 (37.5)

71 (55.5)
40 (51.9)
4 (36.4)

33 (61.1)
25 (56.8)
59 (52.7)
6 (27.3)

57 (45.2)
37 (63.8)
22 (59.5)
6 (30.0)

77 (60.2)
27 (42.2)
12 (41.4)

87 (55.1)
8 (33.3)
21 (53.8)

101 (51.3)
15 (62.5)

0.457

0.144

0.520

0.954
0.013*
0.042*

0.035*

0.007*
0.050*
0.199

0.225

0.047*

0.852

0.298
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Table 3 continued......

PGT2 0.281
- Pass 61 (50.8) 59 (49.2)
- Fail 44 (43.6) 57 (56.4)

Ankle plantarflexors 0.034*
- Fair 18 (66.7) 9(33.3)
- Good 67 (48.2) 72 (51.8)
- Normal 20 (36.4) 35 (63.6)

Ankle dorsiflexors 0.008*
- Good 47 (59.5) 32 (40.5)
- Normal 58 (40.8) 84 (59.2)

Leg length measurement 0.778
- Equal 91 (47.2) 102 (52.8)
- Unequal 14 (50.0) 14 (50.0)

* p-value < 0.100 using Chi-square test
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According to the Table 4, the participants without foot pain had the average
of sleeping duration (6.2 £ 1.0), working experience in months (310.6 + 87.4), and
working duration (50.9 £ 9.2) more than the participants with foot pain. While the
participants with foot pain were more likely to spent time in sitting posture (299.4 +
119.4) and standing posture (105.4 + 67.9) than the participants without foot pain.
Considering the obesity index, the foot pain group had the average of body mass
index (25.4 £ 4.2) and waist hip ratio (0.874 £ 0.1) more than the non foot pain
group.

As shown in Table 4, the analysis using independent t-test found only one
factor showing p-value < 0.100 i.e. body mass index (p = 0.054).

Table 3 The comparison of related factors (continuous data) between participants

with foot pain and participants without foot pain using Independent t-test (n=221)

Mean (SD)
Related factors With foot pain ~ Without foot pain  p-value
(n=105) (n=116)

Individual factors
Sleeping duration (hours per 6.0 (1.1) 6.2 (1.0) 0.228
day)
Work-related physical factors
Working experience (months) 300.9 (90.0) 310.6 (87.4) 0.416
Time working per week (hours) 43.1 (7.7) 50.9 (9.2) 0.373
Time spent in these posture:
Walking 115.9 (69.0) 115.9 (92.6) 0.997
Sitting 299.4 (119.4) 286.9 (119.0) 0.468
Standing 105.4 (67.9) 96.0 (73.3) 0.372
Physical examination
Body mass index (kg/m2) 25.4 (4.2) 24.2 (4.3) 0.054*
Waist per hip ratio 0.874 (0.1) 0.865 (0.1) 0.415

* p-value < 0.100 using Independent t-test
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4.4. Factors associated with foot pain in pre-retirement aged

The factors with p-value < 0.100 from Table 3 and Table 4 were used for
further analysis. The odds ratios of each factor with significant association were
unadjusted odds ratio (crude OR); they might be related with each others. Therefore,
the multiple logistics regression with backward stepwise method was used to
finalize the model with adjusted odds ratio (adj. OR) and 95% confidence interval
(95% CI). The last step of backward stepwise regression analysis as demonstrated in
Table 5 showed the factors related with foot pain at significant level p-value < 0.05
which were composed of low back pain history (p = 0.034), knee pain history (p =
0.001), prolong standing (p = 0.050), mild hallux valgus (p = 0.010), and fair ankle
plantarflexors strength (p = 0.026).

According to the Table 5, the personnel with history of low back pain and
knee pain were more likely to have foot pain (adj. OR = 2.04, 95% CI = 1.06-3.95;
and adj. OR = 3.24, 95% CI = 1.67-6.31, respectively). Also, the prolong standing
posture showed the elevated risk for foot pain (adj. OR = 2.12, 95% CI = 1.00-4.49).
The physical examination found the significant associations of mild hallux valgus
and fair ankle plantarflexors strength with foot pain (adj. OR =0.37, 95% Cl = 0.17-
0.79; and adj. OR = 3.60, 95% CI = 1.17-11.10, respectively). Considering the
pronated foot type, the result showed almost significant association with foot pain
(adj. OR =1.97, 95% CI = 1.00-3.92).
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Table 4 The odds ratio (OR) and 95% confidence interval (CI) of factors associated

with foot pain in the final model using Backward stepwise regression analysis

Related factors

Bivariate analysis

Multivariate analysis

Crude OR

Adj. OR

p-value p-value
(95% CI) (95% CI)

History of low back pain

- No 1.00 1.00

- Yes 3.02 (1.72-5.30) <0.001** 2.04 (1.06-3.95) 0.034**
History of knee pain

- No 1.00 1.00

- Yes 4.28 (2.41-7.61) <0.001** 3.24(1.67-6.31) 0.001**
Falling history

- No 1.00 1.00

- Yes 2.20 (1.13-4.30) 0.021** 2.04 (0.93-4.49) 0.077
Prolong standing

- No 1.00 1.00

- Yes 1.70 (0.92-3.15)  0.093  2.12(0.998-4.49) 0.050**
Hallux valgus

- None 1.00 1.00

- Mild 0.47 (0.25-0.89) 0.020**  0.37 (0.17-0.79) 0.010**

- Moderate 0.47 (0.21-1.04) 0.063 0.58 (0.23-1.47)  0.252

- Severe 2.48 (0.25-2.45) 0.437 0.97 (0.09-10.6)  0.979
Pronated foot type

- No 1.00 1.00

- Yes 1.79 (0.996-3.23) 0.051  1.97 (0.994-3.92) 0.052
Ankle plantarflexors strength

- Normal 1.00 1.00

- Good 1.63(0.86-3.10)  0.137  1.84(0.84-4.04) 0.130

- Fair 3.50(1.33-9.24) 0.011** 3.60(1.17-11.1) 0.026**

** Significant level at p-value <0.05



CHAPTER V
DISCUSSION

5.1.  Prevalence of foot pain during the past month in pre-retirement aged

The first aim of the study was to determine the prevalence of foot pain
during the past month in pre-retirement aged of Chulalongkorn University
personnel. The result showed high prevalence of foot pain (47.5%) when compared
with other studies. Garrow et al., (2004) reported the prevalence of foot pain
approximately 10% in the population survey. In addition, the highest prevalence of
foot pain was found at aged 55-64 years (15%). Similarly, the study of Hill et al.,
(2008) found the prevalence of foot pain approximately 17.4% in a population-
based study with the highest rate at aged more than 55 years. The previous study
showed the highest prevalence of foot pain among the group with aged more than 50
years. Therefore, the present study recruited only older adult group with aged more

than 50 years.

The findings indicate higher prevalence of foot pain. The plausible
explanation is due to the inclusion criteria of our study which focused on the
working population with the shorten range of age 50-60. The participants were
voluntary; therefore, the persons with foot pain had inclination to attend the study in
the higher proportion than the samples in previous studies. Considering work-
related factors, the previous studies showed high prevalence of foot pain among
working population if compared with the studies among general population. For
example, the study of Pensri et al., (2009) found the prevalence of foot pain with
35% among salespersons workers. Messing et al., (2008) reported the higher
prevalence of foot pain (51%) among assembly plant workers. In addition, working
duration more than 40 hours per week and working experience more than 20 years
were also the risk factors to increase the prevalence of foot pain same as our
findings. Obviously, the mean of body mass index and waist hip ratio £ SD were
almost reached the higher level (24.8 £ 4.3 and 0.87 + 0.1, respectively) when

compared with the cut-off point for overweight of 25.0-29.9, abdominal obesity of
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0.85 for female, and 0.90 for male. These finding were supported with the study of
Hill et al., (2008) that the high prevalence of foot pain was associated with high
body mass index and high waist hip ratio. The association between obesity and foot
pain can be explained by the increasing forces under the foot during walking. As a
result, the obese group is more likely to have chronic heel pain and flat foot than the

normal group (Birtane and Tuna, 2004; Irving et al., 2007).

In general, female have high prevalence of foot pain more than male. The
previous studies revealed that the poor shoewear style i.e. heel height more than 2.5
cm affected high plantar pressure which induced foot pain and the risk of falling in
older women (Tencer et al., 2004; Mickle et al., 2010). Interestingly, the present
study showed high prevalence of foot pain in male (50.0%) more than female
(47.1%). The plausible explanation may be due to the obesity and the small sample
size in male group. The result showed that the mean of body mass index + SD in
male were group into the overweight group (25.1 £+ 3.8) and the mean of waist hip
ratio £ SD were group into the abdominal obesity group (0.91+ 0.1).

5.2.  The comparison in health-related quality of life between two groups

The present study found the SF-12 PCS and SF-12 MCS lower than 50
scores among pre-retirement aged group of Chulalongkorn University personnel.
The average score of each component among general population is approximately
50 (Wilson et al., 2002). The positive significant differences between participants
with foot pain and without foot pain were found in the present study. Similarly to
the result from the previous studies, for example, Hill et al., (2008) found that the
impact of foot pain decreased overall health-related quality of life. The study of
Menz et al., (2006) also found the association between foot pain and the reduction
of scores in physical component summary and mental component summary of SF-
36. The plausible explanation is that the condition of foot pain restricted the activity
of daily life i.e. the limitation of walking long distance, standing, avoiding hard or

rough surfaces. As a result, the presence of foot pain reduces not only functional
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capacity but also the overall quality of life including mental health status, social
function, and vitality (Mickle et al., 2010).

5.3.  Factors associated with foot pain in pre-retirement aged

The final modeling of backward stepwise logistics regression showed the
factors associated with foot pain using the last step of analysis. The significant
factors were composed of history of low back pain, history of knee pain, prolong
standing, the presence of hallux valgus, reduced ankle plantarflexors strength, and
pronated foot type. The adjusted odds ratios and 95% confidence interval were used
to explain the factors related with foot pain because the model had already control

confounding factors.
5.3.1 History of low back pain

The significant association between history of low back pain and foot pain
was found in the present study with the adjusted OR of 2.04 (95% CI = 1.06-3.95).
The previous studies also supported our result. For example, Hill et al., (2008)
found the association between foot pain and low back pain with adjusted OR of 2.36
(95% CI = 1.94-2.86). Similarly to the study of Garrow et al., (2004), they found the
association between disabling foot pain and axial skeleton pain with adjusted OR of
3.40 (95% CI = 2.7-4.3). The mechanism of low back pain might be connected with
distal disturbances of lower extremities in the locomotor system (Rothbart et al.,
1988). In addition, the foot problem altered the normal gait and normal alignment
resulting in the loss of shock absorption which stimulated the emergence of
locomotor conditions i.e. low back pain. The previous studies found that the
limitation of ankle dorsiflexion movement during weight-bearing posture was
related with chronic mechanical low back pain (Brantingham et al., 2006).
However, we could not find the causal relationship from this cross-sectional study;
the finding can be used to explain only the association between foot pain and low

back pain which may be benefit for further studies about the treatment at foot region
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i.e. custom-made shoe orthotics to decrease musculoskeletal disorders at lower back

and lower extremities.
5.3.2 History of knee pain

The significant association between history of knee pain and foot pain was
found in the analysis model with adjusted OR of 3.24 (95% CI = 1.67-6.31).
Similarly to the study of Hill et al., (2008), they found the significant association
between knee pain and foot pain with adjusted OR of 2.40 (95% CI = 1.92-3.01).
Likewise the study of Garrow et al., (2004), they found the significant association
with adjusted OR of 3.10 (95% CI = 2.4-4.0). The excessive loading of the knee can
increase the compressive stress of patellofemoral or tibiofemeoral joint led to the
mechanical stress of ankle joint during ground contact. During the weight-bearing
activities, the posture and motion of the knee and foot are coupled within the closed
kinematics chain (Gross et al., 2011). The excessive rotation of the lower limb at the
articulation of knee joint and ankle joint cause knee and ankle/foot pain from
overuse injury that may lead to the osteoarthritis of both foot and knee region in the
long term effect (McDaniel et al., 2011).

5.3.3 Prolong standing

The presence of foot pain related with occupational factors. Our results
showed significant association between foot pain and prolong standing more than 2
hours with adjusted OR of 2.12 (95% CI = 0.998-4.49). Pensri et al., (2010) also
found the significant association between foot pain and static standing posture
among salesperson workers. Similarly to the study of Messing et al., (2008), they
found that fixed standing posture had higher risk for foot pain with adjusted OR of
3.95 (95% CI = 2.56-6.10). Prolong standing for more than 2 hours increased the
risk of blood circulation restriction leading to the swelling at calf muscle and lower
extremities injury (Madeleine et al., 1988). In addition, the study of Lin et al.,
(2012) among prolong standing workers found that the static posture without ankles
and hips movement caused the swelling of leg muscles. The high risk factor of foot

pain also increased as a result of the joint compression at lower limb for long time in
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static standing posture. In sum, the workers should move ankles and hips for the
short time period during static standing for 30 minutes to decrease lower leg

muscles discomfort (Lin et al., 2012).
5.3.4 The presence of hallux valgus (HV)

The result showed negative significant association between the prevalence of
mild hallux valgus and foot pain with the adjusted OR of 0.37 (95% CI = 0.17-
0.79). Similarly to the study of Nguyen et al., (2009), they found negative
association between HV and foot pain among men. In general, HV is positively
related with foot pain (Menz et al., 2005; Nix et al., 2012). It is the risk factor to
develop foot pain since the progressive foot deformity from lateral deviation of the
hallux increased subluxation of the first metatarsophalangeal joint leading to the
presence of osteoarthritis and foot pain (D’Arcangelo et al., 2010). In contrast, our
result showed a negative association i.e. participants who had hallux valgus were
more likely to not suffer from foot pain. The current result was similar to that of
Nguyen’s study. The previous study could not explain any reasons for the negative
association (Nguyen et al., 2009). However, the possible explanation for the present
study may be related to the data that the participants without foot pain tended to
choose more appropriate shoewear. As recognizably, appropriate shoewear can
reduce the risk of foot pain. Those participants with hallux valgus might previously
had the experience of foot pain and thus chose more appropriate shoewear to reduce
their foot pain. The study of Nix et al., (2012) revealed that participants with HV
had significant concerns about footwear and foot appearance more than the
participants without HV. This notion might explain the reduction of risk factor for

foot pain in HV group.
5.3.5 Reduced ankle plantarflexors strength

The findings showed significant association between foot pain and fair
degree of ankle plantarflexors strength with adjusted OR of 3.60 (95% CI = 1.17-
11.1). The results of previous studies supported that a decrease in muscle strength

led to the risk factor of foot pain. (Mickle et al., 2010). To our knowledge, the fair
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degree of ankle plantarflexors strength is not enough to maintain body weight
during walking because the push off phase in gait cycle needs higher strength i.e.
the good and normal degree to resist the gravity to raise the heel. The reduction of
muscle strength would increase fatigue level to maintain body weight during
weight-bearing activities, leading to the foot pain related to overuse injury
(Ciubotariu et al., 2007).

Considering the result from table 4.5, the result showed almost significant
association (p = 0.052) between foot pain and pronated foot type with adjusted OR
of 1.97 (95% CI = 0.994-3.92). Even take into the consideration, the plausible
explanation is that the normal pronation of subtalar joint occurs after heel strike
with the normal range between 4° and 8° in each gait cycle. The abnormal pronated
foot can affect the compression force acting on subtalar joint, and generate the
abnormal tibial rotation, causing overuse injury on the lower extremities (Hetsroni
et al., 2006). In addition, excessive foot pronation when normally it should be
supination would result in the development of slight discomfort and foot pain or
postural symptom (Sgarlato, 1971). The study of Reinking et al., (2012) found the
higher percentage of exercise-related leg pain in the athletes with pronated group
than the athletes with supinated and neutral foot type. Evidence from some clinical
trials showed that the correction of excessive pronated foot posture by foot orthotics
might reduce the knee and foot pain intensity (Shih et al., 2011).

5.4.  Strength/Limitation of this study and suggestion for further study

This is the first study to determine the factors associated with foot pain
among pre-retirement aged group. The major strength of the present study is that the
measurement tools using for the study included not only self-reported questionnaire
but also physical examination by physical therapist. The factors related with foot
pain generalize the individual factor, work-related physical factor, health behavioral
factor, anthropometric factor and also the consequence of foot pain related with

psychological factor. The information regarding to the association with foot pain is
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useful for further studies about the prevention and treatment of foot pain. The pilot
study showed high reliability of measurement tools both the questionnaire and the
physical examination test. However, the weak points of our study were found in
some measurement tools such as manual muscle strength testing both of the
extrinsic and instrinsic muscles. The next study should use hand-held dynamometer
to test the muscle strength in kilogram unit. The limitations of the present study
were also found in several points. First, the cross-sectional design could not
determine the causal relationship or the risk factors of foot pain. The current result
can present only the association among particular factors and foot pain. And due to
the limitation of time, we could not reach the target number of sample size because
the activity for one participant took time for almost 1 hour. The consequence of
small sample size may reduce the statistics power. Further studies should use the
prospective design to determine the risk factor of foot pain. Second, the recall bias
of self-reported questionnaire may be found in the present study. Therefore, the
observation or interview method should be used in the future study to decrease
wrong recall and wrong understanding of each question. Third, the diagnosis of foot
pain was subjective, thus it may lead to the weakness of data. The objective
information should be included in the dependent variable to increase more strength
of the data and pain scale measurement should be added in the examination. Last,
the participants have the main general working posture of prolong sitting that might
not be directly related with foot pain. The future study should emphasize on the
workers with prolong standing posture which may be more directly related to the

risk of foot pain.

5.5. Conclusion

Foot pain is one of the musculoskeletal problems commonly found among
older workers. 47.5% of this sample of pre-retirement aged personnel at
Chulalongkorn University reported MSDs during the past month at foot region. The
factors significantly associated with foot pain consist of the history of MSDs at

lower back region and knee region, pronated foot type, the presence of hallux
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valgus, and the ankle plantarflexors strength. In addition, occupational factors are
also associated with foot pain especially in general working posture with prolong
standing for more than 2 hours. The consequence of foot pain decreases the overall
quality of life in the term of both physical and mental components. The findings
about factors associated with foot pain provide useful information for the
development of the prevention strategies for musculoskeletal foot pain in this age
group. Future studies to determine the cause-effect relationship between foot pain

and those important factors are required.
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Time Schedule
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Thesis Plan

2012

2013

1. Literature review

2. Writing thesis proposal

3. Proposal exam

4. Ethical consideration
from Chulalogkorn
University (CPHS)

5. Pretest questionnaire

6. Field preparation and

data collection

7. Data analysis

8. Thesis and article

writing

9. Final thesis exam

10. Submission of article
for publication

11. Submission of thesis
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APPENDIX B
Budget
PRICE
No. ACTIVITIES
(BAHT)
1 | Traveling Expenditure 5,000
2 | Pre-testing
. . 1,000
- Photocopy questionnaires
- Stationery 1,000
- Participants Expenditure (30 persons X 200 baht) 6,000
- Miscellaneous Expenditure 6,000
3 | Data collection
. : 6,000
- Photocopy questionnaires
- Stationery 3,000
- Participants Expenditure (60 persons X 200 baht) 12,000
- Miscellaneous Expenditure 30,000
4 | Document Printing
o 5,000
- Paper + Printing
- Stationery 2,000
Total 77,000
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APPENDIX C

Screening Test

1. General Information (Please mark v in the selected answer)
Have you been working at Chulalongkorn University more than 1 year?
() Yes ( )No
2. Medical History (Please mark v” in the selected answer)

( ) 2.1 No medical conditions
() 2.2 Have these medical conditions: (can select more than 1 answer)

[....] Currently foot pain with the cause of foot injury from the

accident (i.e. ankle sprain, open wound at ankle or foot etc.) for the last 1

month

[....] History of foot fracture and/or history of foot operation
[....] Foot osteoarthritis

[....] Congenital spine abnormality

[....] Congenital foot abnormality

[....] Rheumatoid arthritis

[....] Systemic Lupus Erythematosus (SLE)

[....] Gout

[....] Diabetes mellitus

[....] Osteoporosis

[....] Neurological diseases (i.e. stroke, Parkinson’s disease)

[....] Others.Please Specify.........covvriiiiiiiiiiiiiiiiiiiiieeen
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APPENDIX D

Questionnaire

Instruction

= The Questionnaire consists of 6 parts

Part | Individual Information

Part Il Work-related Physical Information

Part II1 Health Behavior Information

Part IV Health-related Quality of life Information

Part V History of Musculoskeletal disorders in low back and lower extremities
during the last 12 months

Part VI Foot pain and disability Information (For the persons with foot pain only)

= Please answer all questions by select only 1 answer or fill the short message in
the blank. Select the best answer to describe your self
= Some questions have more than 1 answer, we will notify in the end of each

sentence

Thank you for your kind cooperation
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Instruction Please answer all questions or fill the short message in the blank. Select

the best answer to describe yourself by marking v* in the blank only 1 answer.

1. Gender [....] 1. Male [....] 2. Female

2. WOTKPIACE. ..o
3. Marital Status ....] 1. Single
...] 2. Married
...] 3. Widowed

—/ o/

4. Education Level [....] 1. Secondary school
...] 2. High school

...] 3. Diploma

...] 4. Undergraduate

...] 5. Higher undergraduate

/  / /A ™/

5. During the last 12 months the average sleeping duration per day

6. During the last 12 months have you ever fall?
[....] 1. No.

[....] 2. Yes. Please specify................ times

...] 4. Others. Please Specify.........ccccccevveveeieneerenen.

...] 6. Others. Please SpecCify........cc.ccccevvevievierrennnne.

<eeee......hOUrs/day.
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Part Il Work-related physical Information

Instruction Please answer all questions or fill the short message in the blank. Select

the best answer to describe yourself by marking v* in the blank only 1 answer.

1.
2.
3.

CUITENEJOD. ... e
Working Experience at Chulalongkorn University................. years.......... months
During the last 12 months your average working duration at Chulalongkorn

University about.............. hours per day; and................. days per week.

Which are your working postures in every day?

Item Yes No

4.1 Prolong sitting more than 2 hours

4.2 Prolong standing more than 2 hours

4.3 Walking for long distance (the sum of distance approximately
more than 2 km per day)

4.4 Lifting more than 5 kg

4.5 Stair Climbing at least 20 steps

5.

Your average working duration in these postures;

5.1 Walking about.................... howrs=—=X5. ... minutes per day
5.2 Sitting about..........cuc....... hours.........cccoevevevennnne. minutes per day
5.3 Standing about.................. hours.......ccccevvevennnnne. minutes per day

6. Do you have time break during working?

[....] 1. Yes. Approximately more than or equal 10 minutes in every 2
hours.

[....] 2. Yes. Approximately less than 10 minutes in every 2 hours.

[....]3. No.

7. Which items can use to describe your working environment?

Item Yes No

7.1 Without loud voice disturbing

7.2 Appropriate temperature in your room; not too much cold and hot

7.3 Enough lighting in your working environment

7.4 Good air ventilation
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Part 111 Health Behavior Information
Instruction Please answer all questions or fill the short message in the blank. Select

the best answer to describe yourself by marking v* in the blank only 1 answer.

1. During the last 12 months how often do you exercise per week? (Exercise refer to

the continuously body movement at least 30 minutes until fatigue level or high
energy intake level)
[....] 1. No. (Skip to question No.3)
[....] 2. Yes, less than 3 times per week.
[....] 3. Yes, more than or equal 3 times per week.
2. Which types of exercise you do with the most frequent (select only 1 answer)?
[....] 1. Walking [....] 2. Running
[....] 3. Swimming [....] 4. Ride the bicycle
[....] 5. Others. Please SPECify..........ccooveeieiieciiiieceeeeeeeieeeen,
3. Currently Smoking
[....] 1. No Smoking.
[....] 2. No Smoking, but be in the area with smoking.
[....] 3. Smoking. Approximately......... sticks per day.
[....] 4. Have history of smoking in the past.
4. Follow by these activities, which activities you always do?

ltem Yes No

4.1 General self-foot assessment (i.e. callus, nail, skin color check)
at least 1 time per week

4.2 Apply moisture to your foot skin by Lotion/Oil every day

4.3 Foot soaking at least 1 time per week

4.4 Nail cut straight and not deeply to your nail bed

4.5 Foot massage at least 1 time per week

4.6 Foot or Calf stocking every day

4.7 Foot exercise to improve flexibility or increase strength at least

3 times per week
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5. General characteristics of your shoe with the most frequent use

5.1 Do you think your shoe with the most frequent use is appropriate with
your foot size?
[....] 1. Too small shoe [....] 2. Appropriate size
[....] 3. Too large shoe
5.2 How about the insole of your shoe with the most frequent use?
[....] 1. Comfortable Soft [....] 2. Hard

5.3 Heel Counter Softness

5.4 Adjustable Fixation

5.5 Heel Height 5.6 Sole Flexion Point ()

5.3 From the figure, how about the heel counter of your shoe?
[....] 1. Comfortable Soft [....] 2. Hard

[....] 3. No heel counter

5.4 From the figure, do you have adjustable fixation in your shoe?

[...]1. Yes [...]2. No
5.5 From the figure, what is approximately heel height of your shoe?
[...]1. 0-2.5¢cm [...]2. 25-5.0cm

[....] 3. More than 5.0 cm

5.6 From the figure, do you have sole flexion point ( 0 ) in your shoe?
[....] 1. Yes [....] 2. No
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Instruction Please answer all questions or fill the short message in the blank. Select

the best answer to describe yourself by marking v* in the blank only 1 answer.

1. In general, would you say your health is:

[....] 1. Excellent
[....] 4. Fair

[....] 2. Very good
[....] 5. Poor

[....] 3. Good

2. The following two questions are about activities you might do during a typical day.

Does YOUR HEALTH NOW LIMIT YOU in these activities? If so, how much?

Level of your opinion

Item Yes, Yes, Limited | No, Not
Limited A A Little Limited
Lot At All
2.1 MODERATE ACTIVITIES, such as moving a
table, pushing a vacuum cleaner, bowling, or playing
golf:
2.2 Climbing SEVERAL flights of stairs:
3. The next three questions are about how you feel and how things have been
DURING THE PAST 4 WEEKS. For each question, please give the one answer that
comes closest to the way you have been feeling. How much of the time during the
PAST 4 WEEKS —
Item Level of your opinion
All of Most of | A Good | Some A None
the the Time | Bitof | ofthe | Little | of the
Time the Time | ofthe | Time
Time Time

3.1 Have you felt calm and
peaceful?

3.2 Did you have a lot of energy?

3.3 Have you felt downhearted
and blue?
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4. During the PAST 4 WEEKS, were you limited in the kind of work you do or other
regular activities AS A RESULT OF ANY EMOTIONAL PROBLEMS (such as

feeling depressed or anxious)?

Level of your opinion
Item Yes No

4.1 ACCOMPLISHED LESS than you would like

4.2 Didn’t do work or other activities as CAREFULLY
as usual

5. During the PAST 4 WEEKS have you had any of the following problems with your
work or other regular activities AS A RESULT OF YOUR PHYSICAL HEALTH?

Level of your opinion

ltem Yes No

5.1 ACCOMPLISHED LESS than you would like:

5.2 Were limited in the KIND of work or other activities:

6. During the PAST 4 WEEKS, how much did PAIN interfere with your normal work
(including both work outside the home and housework)?

[...]1. NotAtAIl [...]2. AlLittleBit [....] 3. Moderately

[....]4. Quite ABit [...]5. Extremely

7. During the PAST 4 WEEKS, how much of the time has your PHYSICAL
HEALTH OR EMOTIONAL PROBLEMS interfered with your social activities (like
visiting with friends, relatives, etc.)?

[....] 1. All of the Time [....] 2. Most of the Time

[....] 3. A Good Bit of the Time [....] 4. Some of the Time

[....] 5. None of the Time
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Part VV History of Musculoskeletal disorders of low back and lower extremities
during the past 12 months.
Instruction Please answer all questions or fill the short message in the blank. Select

the best answer to describe yourself by marking v in the blank only 1 answer.

LOW BACK

HIPS/THIGHS

KNEES

W ANKLES/FEET

1. During the last 12 months, do you have any ache, pain, numbness, weakness or

discomfort more than 1 day in these areas?
1.1 Low back (From body chart)

[...]1. No [...]12. Yes
1.2 Hips/Thighs (From body chart)

[...]1. No [...]2. Yes
1.3 Knees (From body chart)

[...]1. No [...]2. Yes

2. During the past month, do you have any ache, pain, numbness, weakness or

discomfort more than 1 day at ankles/feet?

[....] 1. No.....(end of questionnaire)........
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Part VI Foot pain and disability Information (For the persons with foot pain only)

Instruction Please select the best answer to describe yourself by marking v in the

blank only 1 answer.

Because of pain in my feet:

During the past month

None of the

time

On some

days

On most/
every day

| avoid walking outside at all

| avoid walking long distances

I don’t walk in a normal way

| walk slowly

| have to stop and rest my feet

| avoid hard or rough surfaces when

possible

| avoid standing for a long time

| catch the bus or use the car more often

| need help with housework/shopping

| still do everything but with more pain or
discomfort

| get irritable when my feet hurt

| feel self-conscious about the shoes | have
to wear

| get self conscious about the shoes | have
to wear

| have constant pain in my feet

My feet are worse in the morning

My feet are more painful in the evening

| get shooting pains in my feet
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Physical Examination Form
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NO..cooveeeieeeenn
Date. / /2013
INAIMC. ..ottt e e et e et ee st eenaaeesnaeesnnee e Age....veen. years
1. Body mass index (kg/m?)
Weight=...............coii. kg Height=.................... m
Height X Height=......................... m’
BMI=..ooooiiiieii, kg/m?
2. Waist per hip ratio (WHR)
Waist circumference = ............. cm Hip circumference = ............. cm
WHR= ... ...
3. Foot problem assessment (Menz et al., 2011)
Lt. side Rt.side
Callus formation at these areas: Callus formation at these areas: Rt.

0 2"- 5" toes
0 Fore foot 0 Mid foot
0 Hind foot (heel)

0 Bigtoe

0 2"- 5" toes
0 Fore foot 0 Mid foot
0 Hind foot (heel)

0 Bigtoe

Hallux valgus/ Bunion

Hallux valgus/ Bunion

0 None 0 Mild 0 None 0 Mild

0 Moderate 0 Severe 0 Moderate 0 Severe
Lesser toe deformities Lesser toe deformities

O Yes 0 No 0 Yes 0 No
Others.....cooveiiieeeeiiiiiiiiinneeeeeee | Others. oo e,

Lt.
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4. Foot Posture index (Keenan et al., 2007)

SCORE 1
FACTOR PLANE
Drate
Comment;
Left Right
-2 fo +2 -2 fo +2
Talar head palpation Transverss
H s above and below the lateral malleolus Frontay’
"—E Curves a an o the lateral malleclus fransverse
&
Inversion/eversion of the calcaneus Fromtal
Prominence in the region of the T Transvernss
2
‘::_‘_. Congrusnce of the medial longitudinal arch Sagittal
b
Abdfadducton forefoot on rearfoot Transverss
TOTAL
Reference values
NMoymal = 0 fo +5
FPronated = +6 fo +9. Highly pronated 10+
Supinated = -1 fo —4 High'y supinated -5 to -12
Note..ooooreiiieiei e A e ieerticeneeeeee e oM e teeeeeneneeeeenareeenaneeannnens
5. Foot muscles strength testing
Lt. side Rt.side
PPG1 [....] Pass [....] Fail PPG1 [....] Pass [....] Fail
PPG2 [....]Pass [....] Fail PPG2 [....]Pass [....] Fail
Ankle plantarflexion grade............... Ankle plantarflexion grade...............
Ankle dorsiflexion grade.................. Ankle dorsiflexion grade..................
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6. Staheli’s arch index (SAIl) from footprint analysis

Lt. side Rt.side

A A=
B =i AN M - B R R v veerrerernnennernrirtennarnsienanns
A/Bratio (SAl) =.....ccceiiiiiiiiii s A/B ratio (SAD) =......coiiiiiii e
Foot arch type: Foot arch type:

0 High arch (SAI less than 0.44) 0 High arch (SAI less than 0.44)

0 Normal (SAI = 0.44-0.89) 0 Normal (SAI = 0.44-0.89)

0 Flat arch (SAI more than 0.89) 0 Flat arch (SAI more than 0.89)
Note.....coovvevveve e . B WFARINS QLU U7

7. Leg length measurement

Leftside......cccooev. ... cm

Rightside....................... cm
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APPENDIX G

Consent form
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APPENDIX H

Testing of Research inspection tools

1. The content validity of Screening and Self-reported questionnaire

The test content and objectives are measured by Index of item-Objective

Congruence (IOC) following by calculation from the formula:

I0C= Z%

¥ R = Sum scores of all experts

N = Numbers of experts

From the calculation of 10C to measure the content validity of screening and
self-reported questionnaire, the results from the calculation are IOC = 1.00 and 10C =
0.79, respectively. The tests due to their congruence between the test and objectives or
content are acceptable because IOC are higer than 0.5. As seen in Table 6 and Table 7,
the researcher corrects 11 items in each part of the questionnaire which are composed
of item 4 (the average sleeping duration), item 5 (falling history during the last 12
month), item 6 (current job), item 8 (the average working duration), item 9.5 (stair
climbing at least 20 steps), item 10 (the average walking duration, the average sitting
duration, the average standing duration), item 11 (time break during working), item

17.1 (appropriate foot size), and item 17.2 (soft insole).

2. The Test-Retest reliability

Kappa coefficient and Intraclass correlation coefficient (ICC) are used to
report the levels of reliability for nominal data and continuous data, respectively. In
case of ordinal data, the reliability levels are presented by kappa coefficient with

linear weighting.
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Considering kappa coefficient, the levels of reliability are divided into 5 levels
consisting of very good agreement (kappa 0.81-1.00), good agreement (kappa 0.61-
0.80), moderate agreement (kappa 0.41-0.60), fair agreement (kappa 0.21-0.40), and
poor agreement (kappa less than 0.21) (Landis and Koch, 1977).

Regarding intraclass correlation coefficient, the levels of reliability are divided
into 4 levels consisting of high reliability (ICC 0.81-1.00), moderate reliability (ICC
0.51-0.80), low reliability (ICC 0.21-0.50), and very low reliability (ICC less than
0.21) (Bowling 2002).

Table 5 The coefficient level and 10C from the reliability and the content validity test

of Screening questionnaire.

Questions Type of | Coefficient | Result 10C
Data Level
1. Working experience more than | Nominal 1.000 Verygood | 1.0

1 year at Chulalongkorn

University
2. No medical conditions Nominal 0.865 Verygood | 1.0
3. Currently foot pain from the Nominal 0.713 Good 1.0

accident (i.e. ankle sprain, open
wound at ankle or foot etc.) for
the last 1 month

4. History of foot operation Nominal 1.000 Verygood | 1.0
5. History of foot fracture Nominal 0.716 Good 1.0
6. Congenital spine abnormality Nominal 1.000 Very good | 1.0
7. Foot osteoarthritis Nominal 1.000 Verygood | 1.0
8. Rheumatoid arthritis Nominal - - 1.0
9. Systemic Lupus Erythematosus | Nominal - - 1.0
(SLE)
10. Osteoporosis Nominal 1.000 Verygood | 1.0
11. Gout Nominal 1.000 Verygood | 1.0
12. Diabetes mellitus Nominal 1.000 Verygood | 1.0
13. Neurological diseases (i.e. Nominal - - 1.0

stroke, Parkinson’s disease)
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Table 6 The coefficient level and IOC from the reliability and the content validity test
of Self-reported questionnaire.

Questions Type of | Coefficient | Result 10C
Data Level
1. Gender Nominal 1.000 Verygood | 1.0
2. Marital Status Nominal 1.000 Very good | 0.7
3. Education Level Nominal 1.000 Very good | 0.7
4. Average sleeping duration Continuous 0.961 High 0.7
5. Falling history Nominal 0.919 Very good | 0.7
6. Current Job Nominal 1.000 Verygood | 1.0
7. Working Experience at Continuous 0.765 Moderate | 1.0
Chulalongkorn University

8. Working duration Continuous 0.907 High 0.7
9. General working postures Nominal 0.919 Very good | 1.0
........ Prolong sitting more than 2

hours
........ Prolong standing more than 2 | Nominal 0.669 Good 1.0

hours
........ Walking for long distance Nominal 0.665 Good 1.0
........ Lifting more than 5 kg Nominal 1.000 | Verygood | 1.0
........ Stair Climbing Nominal 0.864 | Verygood | 0.3
10. Average working duration in Continuous 0.707 Moderate | 0.7

these postures;

........ Walking
________ Sitting Continuous 0.819 High 0.7
________ Standing Continuous 0.850 High 0.7
11. Time break during working Nominal 0.805 Verygood | 1.0
12. Working environment Nominal 0.719 Good 0.7
........ Without loud voice

disturbing
........ Appropriate temperature Nominal 0.705 Good 0.7
........ Enough lighting Nominal 1.000 | Verygood | 0.7
........ Good air ventilation Nominal 0.859 | Verygood | 0.7
13. Leisure physical activity Nominal 0.824 Verygood | 1.0
14. Types of exercise Nominal 0.807 Verygood | 1.0
15. Smoking history Nominal 1.000 Very good | 1.0
16. General foot care Nominal 0.798 Good 1.0
........ General self-foot assessment
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Questions Type of | Coefficient | Result 10C
Data Level
........ Foot skin moisture Nominal 0.934 | Verygood | 1.0
........ Foot soaking Nominal 0.716 Good 1.0
........ Nail cut straight Nominal 0.640 Good 1.0
________ Foot massage Nominal 0.737 Good 1.0
........ Foot or calf stocking Nominal 0.793 Good 1.0
........ Foot exercise Nominal 0.851 | Verygood | 1.0
17. General footwear Nominal 0.828 Verygood | 1.0
........ Appropriate foot size
________ Soft insole Nominal 0.870 Very gOOd 0.7
........ Heel counter softness Nominal 0.796 Good 1.0
........ Adjustable fixation Nominal 0.611 Good 1.0
________ Heel height Nominal 0.755 Good 1.0
........ Sole flexion point Nominal 0.757 Good 0.7
18. SF-12 PCS Continuous 0.989 High -
19. SF-12 MCS Continuous 0.987 High -
20. History of MSDs during the Nominal 0.933 Very good -
last 12 months at these areas:

........ Low back pain
........ Hip/Thigh pain Nominal 0.931 | Verygood | -
________ Knee pain Nominal 1.000 Very gOOd -
21. Current foot pain Nominal 1.000 Very good -
22. The sides of foot pain Nominal 0.817 Very good -
23. MFPDI score Continuous 0.932 High -

a. The reliability of Screening and Self-reported questionnaire

According to the Table 6 and Table 7, the coefficients have the range

from 0.713 to 1.000 for the screening questionnaire and the range from 0.611

to 1.000 for the

self-reported questionnaire.

For

the self-reported

questionnaire, the lower accepatable levels of reliability (coefficient less than

0.61) were found in 2 items i.e. the self-reported callus formation at foot

region and the foot orthotics use; therefore the researcher removed them from

the self-report questionnaire.
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b. The Intrarater reliability of Physical examination

According to the Table 8, the coefficient has the range from 0.713 to
1.000 for the physical examination test. All items reach the accepatable level

of reliability with coefficient more than 0.60.

Table 7 The coefficient level from the reliability test of Physical examination.

Test Types of | Coefficient Result
Data Level

1. Body mass index (BMI) Continuous 0.945 High
2. Waist hip ratio (WHR) Continuous 0.970 High
3. Callus formation Nominal 0.839 Very good
...... Lt. Big toe
...... Lt. Toes Nominal 0.651 Good
...... Lt. Forefoot Nominal 0.850 Very good
...... Lt. Mid foot Nominal - -
...... Lt. Hind foot Nominal 0.870 Very good
...... Rt. Big toe Nominal 1.000 Very good
...... Rt. Toes Nominal 1.000 Very good
...... Rt. Forefoot Nominal 0.923 Very good
...... Rt. Mid foot Nominal - -
...... Lt. Hind foot Nominal 0.651 Good
4. Lt. Lesser toe deformities Nominal 1.000 Very good
5. Rt. Lesser toe deformities Ordinal 1.000 Very good
6. Lt. Hallux valgus Ordinal 0.867 Very good
7. Rt. Hallux valgus Nominal 0.701 Good
8. Lt. Foot Posture index Nominal 0.875 Very good
9. Rt. Foot Posture index Nominal 0.704 Good
10. Lt. Arch type Nominal 0.857 Very good
11. Rt. Arch type Nominal 0.725 Good
12. Lt. PGT1 Nominal 0.783 Good
13. Lt. PGT2 Ordinal 0.815 Very good
14. Lt. Ankle plantarflexor strength Ordinal 0.931 Very good
15. Lt. Ankle dorsiflexor strength Nominal 0.850 Very good
16. Rt. PGT1 Nominal 1.000 Very good
17. Rt. PGT2 Ordinal 0.902 Very good
18. Rt. Ankle plantarflexor strength Ordinal 0.825 Very good
19. Rt. Ankle dorsiflexor strength Nominal 0.866 Very good
20. Leg length measurement Nominal 1.000 Very good
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(Assist.Prof. Praneet Pensri, Ph.D.)
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