Foot and Ankle Problems in Thai Monks
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Background: Foot and ankle problems in Thai monks have not been explored. This is an unshod population, and its members
have a unique lifestyle living among others in our modern era. Beginning at their ordainment, they follow strict rules about
barefoot walking, the amount of daily walking, and their sitting position, practices that theoretically can increase their risk
of developing foot and ankle problems.

Objective: To evaluate the prevalence of common foot and ankle problems in Thai monks.

Material and Method: A cross-sectional survey was conducted in combination with foot and ankle examinations of monks
living in northern Thailand. Foot morphology was examined using a Harris mat footprint. Results of the interviews and the
foot and ankle examinations were evaluated.

Results: Two hundred and nine monks from 28 temples were included in this study. Common foot and ankle problems found
included callosity (70.8%), toe deformities (18.2%), plantar fasciitis (13.4%), metatarsalgia (3.8%), and numbness (2.9%).
Callosity and toe deformities were associated with prolonged barefoot walking over extended periods since ordainment
(p<0.05). The callosity was found on the forefoot (47.3%), lateral malleolus (40.7%), and heel (12%). Arch types were
considered normal in 66.4% of cases, high in 21.6%, and low in 12%. No association was found between arch type and
foot and ankle problems.

Conclusion: Callosity and toe deformity were the most common foot and ankle problems found in Thai monks, especially
those with prolonged period of barefoot walking and long-term duration of ordainment. The unique pattern of walking and
sitting of Thai monks may have contributed to the development of those feet and ankle problems.
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Thai monks are a unique group of individuals
who practice Buddhist asceticism. A monk’s life
includes taking care of the temple compound, praying,
studying, and teaching Buddhism. A subset of the monk
population in Thailand lives in rural areas or inforest
temples where they follow the Buddha’s way of life;
others live in urban areas”. Shoe wearing is generally
proscribed and monks must walk and do their other
activities barefoot. Monks go on daily morning alms
rounds receiving donations of food, walking at least
three to five kilometers each day in forests, on concrete
or dirt roads, or in rice fields. The rest of the day they
pray, teach, and study Buddhism in a temple building
containing the main Buddha image. They always sit in
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the tailor’s seat or lotus position on a raised platform
during those activities® (Fig. 1).

Common foot and ankle problems have been
explored in many groups of human populations,
including both shod and unshod individuals. Diabetic
patients represent a shod population with a high risk
of foot callosity and ulcers®. In the diabetic population,
77.2% have a history of ulceration, and the prevalence

Unique activities of monks, cross-leg sitting and
barefoot walking.

Fig. 1
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of foot ulcer is 1.9 to 8%. Diabetics’ risk of foot
amputation is five times that of non-diabetics*>. The
unshod population usually has fewer problems with
their feet than the shod population®”. It has been
generally accepted that natural adaptation of the
osseous and soft tissue in the feet and the lack of
influence from shoes accounts for this protective effect.
Thai monks are a unique unshod population in that
they had been wearing shoes all their lives prior to their
ordainment. The strict rule of barefoot walking, the
amount of daily walking, and the sitting position can
theoretically increase their risk of developing foot and
ankle problems. The aim of this study was to analyze
the common foot and ankle problems and associated
factors in Thai monks.

Material and Method

After having received approval from the
Institutional Review Board of Chiang Mai University,
209 monks from the northern part of Thailand were
included in the study which was conducted over a
period of 12 months (January 2012 to December 2012).
Monks under the age of 10, those who had lower limb
gait abnormalities such as poliomyelitis, cerebral palsy
and those who had a previous foot or ankle surgery
were excluded. All subjects underwent an interview,
a physical exam by a fellowship-trained orthopaedic
surgeon, and a Harris mat imprint study.

A questionnaire was used to obtain information
on the monk’s age, body weight, height, duration of
ordainment, and daily barefoot walking time. Data
were collected at temples in the northern part of
Thailand. Interviews were conducted in person by
orthopaedic residents and medical students to ensure
that all questions were fully completed. The purpose
of the interview was explained and a consent form
was signed.

An examiner (TV), a fellowship-trained
orthopaedic surgeon, conducted the foot and ankle
examinations of all the Thai monks in the present
study. Data on skin abnormalities including callosity,
ulceration, and infection were recorded. Deformities
of toes, mid foot, hind foot, and ankle were evaluated.
Passive ankle motion was measured with the monk
sitting and recorded using a goniometer. Ankle motion
was assessed by passive ankle dorsiflexion with the
knee flexed to 90 degrees and fully extended. The
goniometer was placed on the lateral aspect of the
foot and ankle with the proximal arm aligned along
the axis of the fibula and the distal arm aligned along
the plantar axis of the foot®. Presence of gastrocnemius
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contracture was defined as limitation of passive ankle
dorsiflexion to less than 10 degrees®?.

Foot morphology such as pes planus or
cavus was analyzed using a Harris mat imprint study.
Two Harris mats were used to gather accurate data
on both feet. Monks were requested to stand about
18 inches behind the Harris mat. Subjects walked
forward, placing both feet on the center of the Harris
mats. They then continued walking forward beyond
the mats, leaving imprints of their feet'?. The footprint
measurements, Chippaux-Smirak index (CSI), and
the midline foot axis (MFA) were evaluated. CSI was
calculated as the ratio of the maximum width of the
metatarsals to the minimum width of the arch®'?. The
MFA, measured as the distance from the medial edge
of the mid foot imprint to the point that bisects a line
drawn from the middle of the second toe imprint to
the middle of the heel imprint, was used to identify
foot deformity® (Fig. 2).

The CSI data classified feet as normal
(CSI £29.9%), mild flatfoot (CSI = 30-39.9%),
moderate flatfoot (CSI = 40-44.9%), or severe flatfoot
(CSI >45%)1». A MFA scores of less than -2 was
classified as a high arch, -1 to +1 as a neutral arch, and
more than +2 as low arch'?. The CSI and MFA were
calculated by computerized measurement model with
a reliability of 0.8 compared to manual measurement.

All information collected was stored on
Microsoft excel spreadsheet and SPSS database for
analysis. Chi-square was used for the analysis of

Chippaux-Smirak index (a/b)
Fig. 2

Midline foot axis (MFA)

Foot prints showing measurement of the Chippaux-
Smirak index (CSI) (a/b) and the mid foot axis
(MFA).
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the associated factors in unshod Thai monks. The
analyses were considered statistically significant when
p-value were less than 0.05.

Results
Demographic data

Two hundred and nine Thai monks from
28 temples in the northern part of Thailand were
included in the present study. Their average age was
30.9 years (range, 10 to 83 years); their mean body
mass index was 22.4 kg/m? (range,13.9 to 43.3 kg/m?).
Fifty-five monks (26.3%) had been ordained for
less than 1 year, 62 monks (29.7%) for 1 to 5 years,
45 monks (21.5%) for 6 to 10 years, and 47 monks
(22.5%) for more than 10 years.

Fifty-two monks (24.8%) had at least one
underlying general medical condition. In terms of
daily barefoot walking time,124 monks (59.3%)
walked less than 10 hours per day and 85 (40.1%)
walked more than 10 hours per day. Forty-five percent
of the monks had a history of foot or ankle problems
appearing after ordination with symptoms including
pain (35.4%), ulceration (8.2%), and numbness (2.4%).

Foot and ankle examination

Five common foot and ankle problems
found in Thai monks included callosity (70.8%),
toe deformities (18.2%), plantar fasciitis (13.4%),
metatarsalgia (3.8%), and numbness (2.9%). In
addition, gastrocnemius contracture was present in
30.2% of the Thai monks, Achilles tendinopathy was
present in 2.4%, and foot ulceration was present in
1.43%.

The callosity was mostly present on the
forefoot (47.3%), followed by the lateral malleolus
(40.7%) and the heel (12%). It was present bilaterally
in 81.9% of Thai monks, whereas 28.7% presented
with multiple callosities on one foot. The most common
presentation of multiple callosities was a combination
of forefoot and lateral malleolus (19.6%). The callosity
was significantly more common in Thai monks who
had been ordained for more than five years than those
ordained five years or less (p = 0.0022). Moreover,
callosity was significantly more common in Thai
monks who walked barefoot more than ten hours
per day than in monks who walked barefoot less
than 10 hours per day (p = 0.04). However, there was
no association between callosity or gastrocnemius
contracture and duration of ordainment (Fig. 3).

Toe deformities commonly found included
hallux valgus and claw toes. Hallux valgus was found
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in 14.4% of Thai monks and claw toes in 4.3%.
Toe deformities were significantly more common in
Thai monks who had been ordained more than
five years and those who walked barefoot daily for
more than 10 hours, with p-value 0f 0.0212 and 0.036,
respectively (Fig. 4).

For the problems of plantar fasciitis,
metatarsalgia, and numbness, there were no
statistically significant associations with duration of
ordainment and daily barefoot walking period.
Obesity and age were not associated with any foot or
ankle problems.

Harris mat imprint studies

The mean MFA score was -0.25 (range,
-2.0 to 4.1). Among the Thai monks, 66.4% had
normal arch, 21.6% had high arch, and 12% had low
arch. The mean CSI was 0.35 (range, 0.09 to 0.82).
Frequencies of mild, moderate, and severe flatfoot
were 41.9%, 11%, and 11%, respectively. There were
no statistically significant associations between foot
shape and duration of ordainment, daily barefoot
walking period, or gastrocnemius contracture.
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Fig.3  Association between callosity with duration of
ordainment and with barefoot walking.
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Discussion

Ahigh prevalence of foot and ankle problems
was found in Thai monks from the northern part of
the country. The most common problems were
callosity, followed by toe deformities, plantar fasciitis,
metatarsalgia, and numbness. They were commonly
symptomatic with complaints of pain, numbness, and
discomfort. Prolonged periods of barefoot walking and
long duration of ordination might have increased the
risk of developing foot problems, especially callosity
and toe deformities. The effect of gastrocnemius
contracture was, surprisingly, not associated with foot
and ankle problems.

The callosity of feet and ankles in Thai
monks in this study was higher than other general
populations, especially those in Western countries!*!9,
The prevalence of foot and ankle callosity of 70.8%
is the highest the authors have seen reported*!>.
The location of presented callosities - forefoot (47.3%),
lateral malleolus (40.7%) and heel (12%) - might be
explained in two ways. Firstly, Thai monks usually
walk without wearing shoes for long periods of time
each day, causing increased pressure on the plantar
surface of the foot; significant association was found
between duration of barefoot walking and callosity.
Most Thai monks walk without shoes during the
daytime, and only some of them wear shoes for limited
periods. The push off and heel strike phases during
barefoot walking create high pressure on the forefoot
and heel, respectively. Secondly, Thai monks who live
in rural areas walk either in areas that do not have
smooth surfaces or on concrete or dirt roads. This may
be a cause of high contact pressure on the plantar aspect
of the foot resulting in callosity. Thai monks cease
wearing shoes when they are ordained. Prior to that,
their feet usually have not been accustomed to barefoot
walking, unlike other groups which habitually walk
unshod and whose bone structure has adapted®.

Callosity on the lateral malleolus was a
common location (presenting bilaterally) in Thai
monks. This may be explained by their unique lifestyle
that requires regular and prolonged cross-leg sitting in
the lotus (tailor) position. The lateral malleoli are in
contact with the floor for long periods during those
activities. That callosity can cause symptoms of pain
and wound breakdown'*!>19. The wound can become
infected and cause osteomyelitis, especially in the
monks who have underlying diseases such as diabetes.
In this study, foot and ankle active ulceration was
present in only 1.43% of Thai monks, but 8.2% had a
history of previous ulceration.

74

The high prevalence of toe deformities in Thai
monks was associated with prolonged periods of
barefoot walking and long-term ordainment. Lesser
toe deformities were common and associated with
those same factors, but the incidence was less than that
present in other general populations!*!'*!7), This might
be explained by the lack of prolonged compression
effect from shoes*141718 The prevalence of hallux
valgus deformity in Thai monks was not different from
that of the general population. This favors the genetic
theory of hallux valgus development rather that effects
from shoes or activities. The influence of barefoot
walking may have been reduced in the subjects as they
had regularly worn shoes prior to their ordainment.

No association between foot and ankle
problems and prolonged periods of barefoot walking,
long-term ordainment, or gastrocnemius contracture
were found. This might be due to the lack of
compression effect from shoes or to the small number
of Thai monks included in the present study. No high
risk factors, including obesity or older age, were found
in the present study group. Few Thai monks are
overweight because they regularly eat only once a day,
in the morning*2%. In addition, the mean age of Thai
monks in this study was relatively young, in contrast
to most studies reporting common conditions causing
foot pain, e.g., plantar fasciitis or metatarsalgia,
where the average age is older, into the fourth or
fifth decades®®!-2%.

The main results from this study suggest
important potential preventive strategies. Although
ulceration was not found to bea major problem for the
Thai monks in this study, the prevalence of callosity
indicated mechanical overload of the forefoot and the
lateral malleolus. Thai monks who have a high risk of
ulceration, e.g., diabetic neuropathy or vasculopathy,
may need to modify their activities, e.g., change their
position of sitting, reduce the amount of sitting and
walking, or temporarily wear shoes. They would
also benefit from regular stretching exercises for the
gastrocnemius muscles to reduce foot and ankle pain.
The stretching may also decrease abnormal foot
pressure distribution and callosity formation*2),

The present study included only monks from
northern Thailand due to the logistical problems of
recruiting monks from a larger area which introduced
a potential sampling bias. Former monks who might
have presented with different types and numbers of
foot and ankle problems were not examined. In
addition, radiographic study was not utilized to
confirm bony abnormalities.
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Conclusion

A high prevalence of callosity and toe
deformities was found in Thai monks. Prolonged
periods of barefoot walking and long-term ordainment
were risk factors for developing these problems.

What is already known on this topic?

There were no previous studies of prevalence
in foot ankle in unshod monk. There was a study of
foot and ankle injury in Taekwondo and some contact
sport. The interesting is to understand and process to
prevention in next study.

What this study adds?

Adding new knowledge that are the problem
of callosity, ulcers and tight heel cord lead us to study
more about how to prevent and treating problems for
avoiding chronic foot ankle problems in the monks.
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