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Ab s t r ac t​
Background: Pathological foot deformities in the adult population are more prevalent in women and many are closely related to ill-fitting 
footwear. To date, most literature related to footwear and foot health is based on Western society or developed nations. We conduct this study 
to establish the prevalence of foot deformity in young women working in an urban area.
Materials and methods: This is a cross-sectional study on young working women age between 21 years and 40 years through the convenience 
sampling method. Data on the foot problems were collected through a surveyor-directed questionnaire and clinical examination of the feet.
Results and discussion: A total of 400 working women with a mean age of 29.4 years were recruited into the study. More than half (65.0%) of 
the women had normal body mass index (BMI). About half (52.8%) of the women had foot deformity of different severity, but only 54 (25.6%) 
of them were aware of these deformities. One hundred and six women (26.5%) had skin hyper-callosity, 47 (11.8%) had hallux valgus, and 46 
(11.5%) had lesser toe deformity. Our result showed that the prevalence of foot deformity was much higher in women wearing high-heel shoes 
to work which was statistically significant (p < 0.001). However, there was no statistically significant relationship between foot deformity with 
age, race, and BMI.
Conclusion: In young working women, deformity of the foot is associated with wearing high-heel footwear to work. Public awareness of the 
potential adverse effect of high heel shoes may help to reduce the prevalence of non-traumatic foot deformity in these women.
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In t r o d u c t i o n​
Foot deformity in the adult population is more common in women. 
They include mild, flexible flat foot, and splay foot which were 
considered physiological variations. Pathological foot deformity 
is relatively less common in the younger age group. Spahn et al.1 
reported a 13.7% prevalence of foot deformities among adolescents 
in Germany. Another survey by Bogut et al.2 conducted in a sample 
of 426 first- to fourth-grade primary school children, indicated that 
the largest number of subjects had no noticeable foot deformity. 
On the other hand, pathological foot deformities are more common 
in adults and elderly populations,3,4 and they include hallux valgus, 
bunionette, fewer toes deformities, and metatarsalgia. Many of 
them were closely related to ill-fitting footwear.5,6

Most literature related to footwear and foot health is based on 
data from Western society and developed nations. To date, virtually 
no information is available pertaining to this issue in developing 
countries. The environment, behavioral pattern, and shoe-wearing 
habit varied significantly between different communities. We 
conduct this study to investigate the prevalence of foot deformity 
and associating factors among young working women in Malaysia.

Mat e r ia  l s a n d Me t h o d s​
This is a cross-sectional study on a group of women enrolled from 
outpatient clinics of the University Malaya Medical Centre. The 
study was approved by the ethical committee of the institution. 
Women were recruited through convenience sampling method. 
The sample population consisted of women aged between 21 years 
and 40 years who were working or residing in the catchment area 
of our tertiary referral hospital. They were mostly patients seeking 
treatment for injury not involving the lower limbs, accompanying 

person for our patients, and our hospital staffs. We excluded 
women with any form of congenital foot deformity, history of 
previous lower limb trauma which may directly or indirectly alter 
the anatomy or biomechanics of the foot or ankle, and those with 
underlying chronic medical conditions like inflammatory arthritis 
and diabetes mellitus.

The data were collected through an investigator-directed 
questionnaire and clinical examination of the foot. Information 
collected included demographic data, education level, occupation, 
body weight (kg), and height (m). The body mass index (BMI) was 
calculated and classified based on the World Health Organization 
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guideline 19807 [underweight (BMI < 18.5); ideal weight (BMI 
18.5–24.9); overweight (BMI 25.0–29.9); and obese (BMI ≥ 30)].

For information related to footwear, we focus on shoes worn 
during the period of work. Is it a culture for people in this region 
not to wear shoes at home? The women were shown pictures of 
standard shoe types (high-heels, flats, sports, sandals, and boots) 
for them to recognize the type they most commonly used. We then 
created two groups of women: those wearing high heel shoes (heel 
elevation of >2.5 cm or one inch) and those wearing other types of 
shoes. We subsequently asked the women about their perception 
of foot deformity, and whether they think their foot was deformed. 
One of the investigators would then examine the foot to identify 
deformities including hallux valgus, fewer toes deformities (i.e., 
hammer toe, clawed toe), bunionete, prominent first metatarsal 
head, skin hyper-callosity and other type of deformities.

Data tabulation and processing were performed using Statistical 
Package for the Social Sciences version 16.0 (SPSS, Chicago, IL, USA). 
Following descriptive analysis of data, we calculated the prevalence 
of specific conditions using a Chi-square test with an odds ratio and 
95% confidence intervals. The difference between comfort and pain 
scores was tested using independent samples t-tests.

Re s u lts​
Over the study period, we approached 432 women, and 400 
agreed to participate in the study (rejection rate of 7.4%). The 
average age of the women was 29 years (mean 29.4 ± 5.20). Ethnic 

distribution of the subjects were 208 (52.0%) Malays, 119 (29.7%) 
Chinese, 67 (16.8%) Indians, and 6 (1.5%) from other races (Table 1). 
Looking at the education background, 211 women (52.8%) had 
tertiary education, 183 (45.8%) had secondary education, and 6 
(1.5%) had only primary education. More than 60% of them were 
professionals or administrative staff. More than half of the women 
(260; 65.0%) had normal BMI. There were 54 (13.5%) women who 
were overweight and 24 (6.0%) who were obese. We subsequently 
divide the footwear into high-heels and non-high-heels for further 
analysis.

Our study showed that more than half of the women used high-
heel shoes to work (213 out of 400 women; 53.2%), followed by a 
flat shoe (112 subjects; 28.0%), sandals (39 subjects; 9.8%), sports 
shoe (25 subjects; 6.2%), boots (8 subjects; 2.0%), and other shoe 
types (3 subjects; 0.8%) (Table 2). Based on physical examination 
findings, 211 (52.8%) women have foot deformities of different 
severity. Interestingly, only 54 of them (25.6%) were aware of these 
deformities. Skin hyper-callosity (corns) was the commonest foot 
deformity (106 women, 26.5%), followed by less toe deformity 
(46 women, 11.5%), hallux valgus (47 women, 11.8%), prominent 
metatarsal head, and bunionette (Table 3). Forty women have more 
than one type of foot deformity present.

Our study showed that women wearing high-heel shoes to work 
were associated with a higher prevalence of foot deformity (69.5%) 
compared to those wearing other types of shoes to work (33.7%), 
and the difference was highly significant (p < 0.001) (Table 4). 

Table 1: Demographic characteristic of the subjects and their relation with foot deformity

Categories
Number of subjects with foot 
deformity (%)

Number of subjects with no 
foot deformity (%)

aAge group by year (n = number of subjects)
  21–25 (n = 111; 27.8%) 53 (47.7) 58 (52.3)
  26–30 (n = 127; 31.8%) 67 (52.8) 60 (47.2)
  31–35 (n = 97; 24.3%) 50 (51.5) 47 (48.5)
  36–40 (n = 65; 16.1%) 41 (63.1) 24 (36.9)
bMajor races (n = number of subjects)
  Malay (n = 208) 110 (52.9) 98 (47.1)
  Chinese (n = 119) 63 (52.9) 56 (47.1)
  Indian (n = 67) 34 (50.7) 33 (49.3)
cCategory (BMI range) (n = number of subjects)
 � Underweight (BMI < 18.5), n = 62 33 (53.2) 29 (46.8)
 � Optimal (BMI 18.5–24.9), n = 260 141 (54.2) 119 (45.8)
 � Overweight (BMI 25–29.9), n = 54 25 (46.3) 29 (53.7)
 � Obese (BMI > 30), n = 24 12 (50.0) 12 (50.0)

aχ2 = 3.952 with 3° of freedom; p = 0.359
bχ2 = 0.104 with 2° of freedom; p = 0.949
cχ2 = 1.210 with 3° of freedom; p = 1.000

Table 2: Prevalence of various foot deformities based on type of footwear for work

Footwear type 
(subjects number)

Subjects with foot 
deformity (%) Skin hyper-callosity

Lesser toe 
deformity Hallux valgus

Prominent first 
metatarsal head Bunionette

High-heel (213) 148 (69.5) 69 34 35 21 14
Flat (112) 40 (35.7) 25 8 6 9 2
Sandal (39) 14 (35.9) 6 3 3 3 1
Sports (25) 6 (24.0) 4 1 1 0 0
Boot (8) 2 (25.0) 1 0 1 0 0
Others (3) 1 (33.3) 1 0 1 0 0
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However, there was no statistically significant difference between 
the presence of foot deformity with age, race, and BMI (Table 1).

Di s c u s s i o n​
The racial distribution of the women (52.0% Malay, 29.7% Chinese, 
16.8% Indian, and 1.5% of other races) was close to the finding of 
the National Population Census Year 2000 for female aged 21–40 
in Kuala Lumpur and Selangor (52.5% of Malay, 31.6% of Chinese, 
13.2% of Indian, and 2.7% of other races).8 All the women have some 
form of education, and more than half (60%) were in the “white-
collar” category, reflecting the urban pattern of occupation. Analysis 
based on BMI also showed that majority (65.0%) of subjects fall into 
the optimal category (BMI between 18.5 and 24.9). Henceforth, 
this particular group of women was expected to be healthy, well-
educated and financially independent. They were assumed to have 
relatively healthy feet and were aware of potential harmful effect of 
high-fashion but ill-fitting footwear which dominated the market.

Of the 400 women, 211 (52.8%) were noted to have some form 
of foot deformity clinically, but only 54 (25.6%) were aware of these 
deformities. The apparent low self-awareness of foot deformity was 
consistent with other studies where the diagnosed conditions were 
found to be greater than the self-reported ones.9–11 Skin hyper-
callosity which affected 26.5% of women was the commonest type 
of deformity, and they were mainly found on the dorsal aspect of 
the toes. Other deformities noted were hallux valgus, fewer toe 
deformities (clawed and hammer toes), prominent first metatarsal 
head, and bunionette, with their prevalence rate of 11.8, 11.5, 8.3, 
and 4.3% respectively. We were not able to find any information 
on prevalence of foot deformities in young working women in 
English medical literature. The American Orthopaedic Foot and 
Ankle Society Women’s Shoe Survey reported a much higher 
prevalence of foot deformities but the study involved women of 
a wider age range (20–60 years). They reported that 71% of the 
women surveyed had hallux valgus, 50% had hammer toes, 18% 
had bunionette, and 13% had prominent metatarsal head.12 With 
increasing age, the prevalence and the severity of foot deformity 
were expected to increase.13

Our study showed that women wearing high-heel shoes to work 
were associated with a significantly higher prevalence of developing 
foot deformity [p < 0.001; odds ratio = 4.482 (95% CI 2.942–6.826)] 
(Table 4). We noted that a high proportion of skin hyper-callosities 
developed at the dorsal aspect of the toes. This was thought to be 
a result of increased friction between dorsum of toes with the shoe 
when the toes were in curled up position.14 This will be aggravated 
by wearing of high heel shoes because the toes would be forced 
into the confined area of the toe box.6 Other deformities affecting 
the forefoot have also been associated with ill-fitting footwear.5 It 
has been reported that wearing footwear substantially narrower 
than the foot was associated with corns on the toes, hallux valgus 
deformity and foot pain; wearing shoes shorter than the foot was 
associated with fewer toes deformity; and wearing shoes with heel 
elevation >25 mm (one inch) was associated with hallux valgus and 
plantar calluses.6

Subcategories of age (5-year interval), race, and BMI were 
found to have no significant association with the prevalence of foot 
deformity. Subjects of this survey were from a young age group and 
the difference of prevalence due to age was not anticipated. The 
racial factor was not expected to be relevant in the occurrence of 
foot deformity as there was no major difference in the footwear 
trend among the races.

The design of this study (a population survey) does not allow 
for a temporal relationship between footwear and foot problems 
to be established. This limitation is of particular importance in 
forefoot deformities, such as hallux valgus which may take many 
years to develop. Thus, the cause-and-effect relationship between 
footwear type and foot problem could not be established. Some 
characteristics of footwear such as toe box shape and its dimension 
in relation to forefoot width, which is associated with forefoot 
deformity, were not included in this study.6,12 The type of toe box 
varies between the type of footwear and even among footwear of 
the same type. A larger sample population will allow us to perform 
a more detailed comparison between the different nature of work 
like the need for prolonged standing or walking.

Co n c lu s i o n​
The prevalence of various foot deformities among young working 
women in our urban society was 52.8%, and only a quarter of them 
were aware of these deformities. The presence of foot deformities 
was also noted to be associated with wearing of high heel footwear 
to work. Increasing public awareness on the prevalence of foot 
deformities its association with ill high-heel footwear may help 
young working women in our urban society to modify their 
footwear habits and potentially reduce the rate of severe foot 
problems in the future.
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