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Abstract

Purpose: The purpose of this study was to examine factors associated with hallux valgus such as body
mass index (BMI), footwear; types of footwear and duration of footwear use, occupation, as well as foot
injury in Enugu metropolis, Southeast, Nigeria

Methodology: This work is a cross-sectional study carried out on a total of 1,110 participants between
ages of 11 and 80years of which 1000 of them completed and returned their questionnaires, 516 were
females, whereas, 484 were males. This work explored some of the factors associated with hallux
abductovalgus deformity like body mass index, type of footwear and duration of use of the footwear. The
stratified sampling technique was used in this research. The data was collected into specially designed
pro-forma and was analyzed using Statistical Package for Social Science (SPSS version 21). The findings
were presented in tables and figure.

Findings: The participantsweights and heights were used to calculate the body mass index (BMI). The
BMI >30 had 22 (15.1 %) and 8 (11.8%) of the male and female participants with hallux valgus deformity
respectively. 19 (12.0 %) of the male and 15 (15.6 %) of the female with hallux valgus were in BMI range
of 25 —29.99, while, 15 (8.3 %), males and 57 (16.2 %) females with hallux valgus deformity were within
the BMI 18.5 — 24.99.

Unique Contribution to Theory, Policy and Practice: In this study, several factors like body mass
index (BMI), occupation, footwear, types of footwear, duration of footwear useand foot injury were
associated with hallux abductovalgusdeformity. Since hallux abductovalgus deformity is a common
deformity affecting the foot and its prevalence increased with wearing of high heeled tight-fitting shoes, it
should therefore be advocated that flat, spacious shoes should be used regularly by both male and female
folks to reduce the prevalence of hallux valgus and its associated complications, health and
socioeconomic burden.

Keywords: Hallux Abductovalgus, Hallux Valgus, Factors, Body Mass Index, Metatarsophalangeal
Joint, Deformity. Adductus Angle.
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BACKGROUND

Hallux valgus is a common deformity, leading to the formation of bunions and difficulty walking
in footwears™?. It affects individuals of all agest*l. Hallux valgus deformity consists of medial
deviation of the first metatarsal, and lateral deviation of the sesamoids ?. The term hallux valgus
defines a subluxation of the first metatarsophalangeal (MTP) joint characterised by lateral
deviation and/or rotation of the great toe, and medial deviation of the first metatarsal, which is
combined with a prominence, with or without medial soft-tissue enlargement of the first
metatarsal head®*%l., It is not a single, but rather a complex first ray deformity, which is
associated with abnormal foot mechanics and is often accompanied by deformities and
symptoms in lesser toest® & 71,

Hallux abductovalgus (HAV) or hallux valgus (HV) can also be defined as a deviation of the
great toe (hallux) towards the midline of the foot. An abductus angle of greater than 15 degrees is
considered abnormal®. Hallux abductovalgus deformity refers to a fore foot deformity in which
the hallux is abducted and in a valgus position, often associated with the development of a
painful bursa, more commonly known as a bunion®. Hallux valgus is a very common problem in
western societies*® and in our society™2l,

The two main factors contributing to the development of hallux abductovalgus include
congenital causes*? and inappropriate footwear™l. Several factors have been reported to be
associated with hallux valgus including genetic predisposition, structural factors, sex, age, BMI,
foot pain, pes planus and footwear*¥l. Genetic factors are important in the formation of tumors,
people who get bunions are usually genetically predisposed to this bone displacement, and may
cause its onset by wearing improperly fitting shoes, or by running or walking in a way that cause
stress to the feet!'®l. Another common cause for bunions is wearing high heeled shoes resulting in
the weight of the body in these shoes pushing the toes into an unnatural position, possibly
causing bone displacement[°],

It is important to understand risk factors for hallux valgus in order to prevent or minimize
progression of the disorder since hallux valgus is thought to contribute to impaired balance and
gait, and to increased risk of fallsi416:17.18]

The purpose of this study was to examine potential clinical risk factors associated with hallux
valgus such as body mass index (BMI), footwear; types of footwear and duration of footwear
use, heredity, occupation, as well as foot injury in a population-based cohort of community-
dwelling people with clinically assessed foot examations.

MATERIALS AND METHODS

This study was carried out in Enugu metropolis consisting of three local government areas:
Enugu North, Enugu South and Enugu East. According to the 2006 Nigerian census, the Enugu
metropolitan area has an estimated population of 722,664(Enugu East: 245,440, Enugu North:
279,119, Enugu South: 200,105)[°1,
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This is a descriptive cross sectional study. This study is a survey study of all respondents which
focuses on respondents’ variables like sex, age, height, weight, BMI, occupation, shoe wearing
and their knowledge of foot deformities.

The stratified sampling technique was used in this research. There are about thirty eight wards in
Enugu metropolis; twelve in Enugu East and thirteen in each of Enugu North and Enugu South.
About four wards were randomly selected in Enugu East for the data collection, while, five
wards were selected each from Enugu North and Enugu South. Three hundred and seventy
questionnaires were used in each local government council. The participants were recruited by
visiting their place of work or place of abode.

Ethical approval was obtained for this study. A written consent form was given to the subjects
after appropriate explanation of the research procedures was made to them. These forms were
signed by the subjects who agreed to participate in the study. In other words, only subjects who
signed the consent form were used in this study. They were made aware of the option to
withdraw from the study at any time without any adverse consequences.

The instruments used were structured questions, like a structured interview, done by the
researcher and his colleagues. A validated foot evaluation was performed using a standardized,
weight-bearing clinical examination of the foot to assess the presence of several common foot
conditions. Weighing balance for weight measurement and stadiometer for height measurement
were used.

The heights of the participants were measured using the Stadiometer, model SD 10441,
manufactured in 2003. This was recorded in centimeters (cm) but converted to metres (m) by
dividing the values by 100, three readings were taken and their mean used. At the time of
measuring the height, the participants were asked to remove their shoes, place their heads in the
Frankfort plane with their back, buttocks and heels against the height scale. The arms were by
the sides with the heels together and toes apart. Then moveable headboard was brought on top of
the head with sufficient pressure to compress the hair. This is to obtain the possible maximum
height. In taking this measurement, (WHO) standard anthropometric measurement protocols
were followed?"! ,

The weight of the participants were measured using Bathroom weighing balance made by
Camiry, model BR 9011, manufactured in 2014. The weight is recorded in Kilograms (kg). The
participants were asked to stand at the centre of the weighing balance without support and place
their heads in the Frankfort plane. This is to ensure even distribution of the participants’ weight
on both feet. Also, heavy jewelleries, shoes, belts, sweaters (and heavy clothing) were removed
with pockets emptied. The measurement was taken on three occasions and their average used.
This is to obtain the possible weight of the subjects and this was corrected to the nearest 0.1kg.
In taking this measurement, (WHO), standard anthropometric measurement protocols were
followed?],
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The respondents’ weights and heights were used to calculate their respective body mass index
(BMI). The body mass index (BMI) is a value derived from the mass (weight) and height of an
individual. The BMI is defined as the body mass divided by the square of the body height, and is
universally expressed in units of kg/m?, resulting from mass in kilograms and height in metres.

Hallux Valgus Angle (HVA) was measured with goniometer. HVA formed by the intersection of
the longitudinal axes of the first metatarsal and the proximal phalanx?!l. The HVA was
categorized as normal (< 15°), mild (15-20°), moderate (21-39°), and severe (> 40°). The
normal range of motion (ROM) of the big toe at the first metatarsophalangeal joint is 70 degrees
extension (dorsiflexion) and 45 degrees flexion (plantarflexion) 22.Donatelli (1990) established
a procedure according to which goniometer readings are taken. The patient lies prone and the
foot is stabilized with one hand. The arms of the goniometer were placed on the long axis of the
first ray and the first proximal phalanx in a participant sitting or standing erect!?®l. The common
goniometer was found to have a high degree of intratesterreliability®¥l. The consenting
individuals aged from 11 to 80 years were included in this study. The participants with ages
below 11lyears and above 80years were excluded from this work. Individuals with recent history
of lower limb surgeries, fracture in the lower extremity or with lower limb prosthesis were not
recruited for this study. Moreover, individuals with diabetic neuropathy and those refusing
consent were not included in this research work.

In this study, 1110 questionnaires were distributed to the respondents, only1000 guestionnaires
were correctly filled and returned to the researcher, 73 of the questionnaires were incompletely
filled and 37 questionnaires were not returned. Therefore, the percentage of the correctly filled
returned questionnaire is given by: number of questionnaires returned divided by total number of
questionnaires multiply by 100, that is {1000 + 1110 x 100} which is 90.1 %. The questionnaires
were administered to respondents during their respective working break hours, in their offices,
workshops, shops and homes by the researcher and his colleagues. In order to minimize the
sample selection bias, the researcher and his colleagues distributed the questionnaires to the
potential respondents in a random order. The researcher did not know whether the respondents
had hallux valgus or not prior to distributing the questionnaires. The questionnaires were filled
by the participants, where the participants cannot read nor write, the researcher and his
colleagues explained and filled the questionnaire. The researcher and his colleagues took the
observations to ascertain the accuracy of the necessary measurements like taking readings of the
height, weight and detecting the presence or absence of the foot disorder being examined. The
hallux valgus angle (HVA) was measured using the goniometer in the feet of the respondents.

The data collected was analyzed using statistical package for social science version 21 (SPSS
21). The result was presented in tables and charts as may be indicated. The simple percentage
formula was used to check the number of responses to the total number of questions asked. The
simple percentage formula is the number of specific response divided by the total number of
respondents (NR) multiply by 100 %. The findings were presented in tables and figures.

RESULT
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The participantsweights and heights were used to calculate the body mass index (BMI). The BMI
>30 had 22 (15.1 %) and 8 (11.8%) of the male and female participants with hallux valgus
deformity respectively. 19 (12.0 %) of the male and 15 (15.6 %) of the female with hallux valgus
were in BMI range of 25 — 29.99, while, 15 (8.3 %), males and 57 (16.2 %) females with hallux
valgus deformity were within the BMI 18.5 — 24.99. None of the participants with hallux valgus
had BMI less than 18.5 as seen in table 1.1.

Of the all the respondents that returned their questionnaires, 864 (86.4 %) had normal feet with
hallux valgus angle of less than 15 degrees: (HVA <15), whereas, 136 representing 13.6 % of the
respondents had hallux valgus deformity with hallux valgus angle greater than 15 degrees: (HVA
>15). Furthermore, 83 respondents representing 61.0 % (males 14.7 %; females 46.3 %) of those
with hallux valgus deformity had moderate form, while, 32 participants representing 23.6 % had
severe form of the deformity, of which 27 (19.9 %) were males and 5 (3.7 %) were females. 21
(15.4 %) of respondents had mild forms of hallux valgus, of which 9 (6.6 %) were males and 12
(8.8 %) were females as revealed in table 1.2.

Meanwhile, 20 (14.7 %) of the respondents were of a view that occupation (profession) was a
risk factor/cause of hallux valgus deformity, 59 (43.4 %) opined that wearing of shoes was
responsible for the development of the deformity. 13 (9.5 %) and 42 (30.9 %) of the respondents
believed that foot injury and hereditary were causative factors for the development of hallux
valgus respectively. 2 (1.5 %) of the respondents did not know any risk factor or cause for the
deformity. This is seen in table 1.3.

It was revealed that 972 (97.2 %) of the respondents have been wearing shoes while, 28 (2.8 %)
of them said that they do not wear shoes. Of the 972 respondents in the study that normally wear
shoes, 356 (36.6 %) wore shoes for period less than 5 hours in a day, of this number, 31 (22.9 %)
have hallux valgus. 392 (40.3 %) wore shoes for a period between 5 to 10 hours in a day, here,
43 (31.9 %) of them had hallux valgus, whereas, 224 (23.0 %) wore shoes for greater than 10
hours daily, in this group are 61 representing 45.2 % of the participants with hallux valgus in the
shoe-wearing participants as shown in table 1.4.

Furthermore, 612 representing 62.9 % of the respondents normally put on flat shoes; of this 19
(3.1 %) had hallux valgus whereas 593 (96.9 %) did not have hallux valgus, of the 176 (18.1 %)
that normally put on high heeled shoes; 53 (30.1 %) with hallux valgus put on high heeled shoes,
while 123 (69.9 %) of those without hallux valgus usually wore high heeled shoes. 88 (9.1 %)
loafers shoes; 61 (69.3 %) of those without hallux valgus put on loafers shoes while 27 (30.7 %)
of those with hallux valgus wore loafers shoes. 64 (6.6 %) wore broad spacious shoes; 58 (90.6
%) of them have normal feet while, 6 (9.4 %) of them have hallux valgus. 32 (3.3 %) put on tight
shoes representing 27(84.4 %) with hallux valgus and 5 (15.6 %) of participants with normal
feet.

Moreover, of the respondents that wear shoes, 808 (83.1 %) of them started wearing shoes at
their childhood period, 140 (14.4 %) started at adolescent period, while, 24 (2.5 %) started
putting on shoes in their adulthood as also depicted in table 1.4. 28 of the participants in the
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study do not put on footwear, in this, 27 (96.4 %) of them had normal feet, whereas only one
respondent (3.6 %) had hallux valgus deformity as depicted in figure 1.1.

Table 1.1: Distribution of sex with body mass index (BMI) and hallux valgus deformity.

BMI(kg/m?) MALE MALE with FEMALE FEMALE with
without hallux hallux without hallux hallux valgus
valgus valgus valgus

<18.5 (under weight) 0 (0 %) 0 (0 %) (0 %) (0 %)

18.5 —24.99 (normal) 165 (91.7 %) 15 (8.3 %) 295 (83.8 %) 57 (16.2%)

25 —29.99 (overweight) 139 (88.0 %) 19 (12.0%) 81 (84.4%) 15 (15.6 %)

>30 (obese) 124 (84.9%) 22 (15.1%) 60 (82.2 %) 8 (11.8 %)

Table 1.2: Respondents with different Grades of Hallux abductovalgus deformity

(n =136) Males Females

Yes if there is foot deformity: 136 (13.6 %)

HVA > 15
Mild 15 — 20 21 (15.4 %) 9 (6.6 %) 12 (8.8 %)
Moderate 21 — 39 83 (61.0 %) 20 (14.7 %) 63 (46.3 %)
Severe > 40 32 (23.6 %) 27 (19.9 %) 5 (3.7 %)

Table 1.3:Possible causes/predisposing factors for hallux valgus deformity

No of respondents Percentage (%)
(n =1000)

Occupation 20 14.7

Wearing of shoes 59 43.4

Foot injury 13 9.5

Hereditary 42 30.9
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Table 1.4: Participants’ shoe wearing characteristics and hallux valgus deformity.

Frequency Percentage (%)
(n =1000)

Does not wear shoes 28 2.8

Wears shoes 972 97.2

Greater than 10 hours

Greater than 5 hours but
less than 10 hours

Less than 5 hours
Shoe type

High heeled shoes
Flat shoes

Broad spacious shoes
Tight shoes

Loafer shoes

Without hallux valgus

224 (23.1 %)

392 (40.3 %)
356 (36.6 %)

176 (18.1 %) 123 (69.9 %)
612 (62.9 %) 593 (96.9 %)
64 (6.6 %) 58 (90.6 %)
32 (3.3 %) 5 (15.6 %)
88 (9.1 %) 61 (69.3 %)

With hallux valgus

61 (45.2 %)

43 (31.9 %)
31 (22.9 %)

53 (30.1 %)
19 (3.1 %)
6 (9.4 %)
27 (84.4 %)
27 (30.7%)

27 (96.4 %) with
normal feet in the
unshod
participants
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Figurenl.1: Hallux valgus in unshod participants.
DISCUSSION

It is found in this work that increased BMI is associated with increased prevalence of Hallux
valgus deformity in males and decreased prevalence of Hallux valgus in females as seen in table
1.1. This finding though unexpected, may be attributed possibly to the use of more fashionable
high heeled shoes with narrow shoe box by females with normal BMI as oppose to overweight or
obese females who are more likely to wear less constrictive flat shoes. This finding is in
agreement with the study done by Nguyen et all*4l, but differs with two previous studies done by
Menzet al®®! in “Age and gender differences in disabling foot pain using different definitions of
the Manchester Foot Pain and Disability Index” carried out on A random sample of 223
participants aged 27 to 90 years (88 males and 135 females) from the North West Adelaide
Health Studyand Dufouret al?®l, in their work entitled “characteristics associated with hallux
valgus in a population-based foot study of older adults” done using 2 large (5, 124 adults from
Framingham offspring cohort and 982 adults of census based group) population- based samples
of residents of Framingham, Massachusetts reported that increased prevalence of hallux valgus
was associated with a decreased, not an increased BMI. Roddy et al®”; reported no association
between dichotomized BMI (>30 kg/m?) and age-adjusted hallux valgus in both women and
men, work by Cho et al?®l, in a rural community of Koreans found that those with hallux valgus
had significantly higher mean BMI than those without hallux valgus but there were no sex-
specific data. Similarly, Frey and Zamoral®®!, in a study conducted on 1411 subjects at West
Coast Sports Medicine Foundation, California, found that individuals of normal weight in an
orthopaedic foot and ankle practice (62% women) had an increased likelihood of hallux valgus
compared to overweight or obese individuals.

This work reveals that greater percentage of the participants with hallux valgus have moderate
form of hallux valgus while, the mild form was the least common type. The study also shows
that the majority of females have moderate form of hallus valgus whereas, males have more of
the severe type as seen in table 1.2. This is in contrast to the work done by Dare et al,*!l and
Cho et al?®l where mild hallux valgus was observed more than moderate hallux valgus. The
research conducted by Daniel and Lobo-Louiel?®], entitled “does wearing high-heeled shoe cause
hallux valgus? A survey of 1, 056 Chinese females” reported that mild hallux valgus was most
common, followed by moderate hallux valgus and then severe form of hallux valgus.

In table 1.3 of this study, wearing of shoes, heredity, occupation and foot injury are implicated
as risk factors/causes of hallux valgus deformity. This is in agreement with some reviewed
literature that said the aetiology of hallux valgus is complex and multifactorial Dare et all**l, with
footwear a contributing factor in a foot that is predisposed to develop hallux valgust®®3132 jn
their study revealed that hallux valgus may be affected by improper footwear, abnormalities in
foot anatomy and foot biomechanics, limb inequality, occupational hazards, inflammatory joint
diseases (Rheumatoid arthritis) and genetic factors®3:% The use of footwear has been
implicated as an aetiology of hallux valgust33** and there is low prevalence of hallux valgus in
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unshod population [35]. Perera and Stephenst®®l, were of the view that hallux valgus develops
slowly, suggesting a process of repetitive trauma; however, despite a perception that
occupation®7 or excessive walking and weight-bearing®! is important, there is no proven link
between these and hallux valgus®®. The only exception is a weak association with ballet
dancing® 41, Mann and Coughlin reviewed the literature on cumulative industrial trauma and
dismissed any link between occupation and hallux valgus!*2.

In this study, it is revealed that about 2.8 % of the participants in the study do not put on any
footwear. This is surprising in these modern days, though, it might be related to either their
religious and cultural inclinations. Of this unshod population, only 3.6 % have hallux valgus
whereas 96.4 % have normal feet as illustrated in table 1.4 and figure 1.1. This finding also
supports the claim that footwear is implicated as a cause of hallux valgus. This finding is in
agreement with studies done by Barnicot and Hardy™, in the “position of the hallux in West
Africans conducted in Nigeria from towns within 30miles from Lagos using 652 subjects and
compared with 134 local Europeans and MacLennant4, which revealed low prevalence of hallux
valgus in unshod populations. The work done by Sim- Fook and Hodgon!3], on 200 Chinese in
Hong Kong found hallux vagus in 1.9 % of the bare footed and in 30 % of the shoe wearers and
Shinel*®l showed that hallux valgus is uncommon in unshod populations in a study conducted on
3,515 subjects in Island of South Atlantic with hallux valgus seen in 2 % of barefoot, 16 % of
men and 48 % of women who had worn shoes for 60years. The work done by Hofmann*"]
revealed the harmful effects of western footwear, they found lower prevalence of hallux valgus
in individuals who live barefoot compared to those who wear western footwear in contemporary
population. Engle and Mortont®l, found no hallux valgus among the Congolese in their study
with 674 subjects. O’Connor and Baxter®®, in their study noted that the development of hallux
abductovalgus is rare in barefooted populations of the world [49] while, in a comparative study
of ancient and modern human skeletal remains, Zipfel and Berger® studying skeletal
collections from habitually shod and unshod populations, found that metatarsal pathologies were
more severe in the shod populations and suggested that ‘This result may support the hypothesis
that pathological variation in the metatarsus was affected by habitual behaviour including the
wearing of footwear and exposure to modern substratest®!",

The researcher noted from this study that the risk of hallux valgus increases with the number of
hours the participants put on footwear in a day as illustrated again in table 1.4. Though, some of
the literatures reviewed here highlighted the effects of footwear on hallux valgus, none of them
discussed the relationship between duration of footwear use and hallux valgus. It is also noted
that the prevalence of hallux valgus is high on participants who put on high heeled shoes, tight
and loafer shoes whereas, there was low prevalence of hallux valgus in participants who put on
flat and broad spacious shoes also shown in table 1.4. This is in agreement with cross sectional
studies done by Menz and Morris®, which revealed that wearing shoes with an elevated heel is
associated with hallux valgus and plantar calluses and Al-Abdulwahab and Al-Dosry®?l, which
stated that wearing shoes with a constrictive toe box is associated with hallux valgus

16



International Journal of Health, Medicine and Nursing Practice
ISSN 2710-1150 (Online)
\ol.8, Issue No.1, pp 8 - 21, 2025 www.carijournals.org

CONCLUSION

Hallux abductovalgus is a common structural foot deformity in which the angular deviation of
the hallux is greater than 15 degrees toward the lesser toes with respect to the 1% metatarsal bone
and appears as a medial bony enlargement of the 1% metatarsal head. In this study, several factors
like body mass index (BMI), occupation, footwear, types of footwear, duration of footwear
useand foot injury were associated with hallux abductovalgusdeformity. Hallux valgus deformity
was found to increase with increasing BMI in males and decreases with increased BMI in
females. In addition, it is found that the prevalence of hallux valgus was much higher in persons
wearing shoes than those with unshod feet, with such increased prevalence seen more in
participants who wear tight, high heeled shoes with constricted shoe box and loafer shoes than
those who use flat and broad spacious shoes. It was also found that the prevalence of hallux
valgus was related to the duration of footwear use.

RECOMMENDATION

Since hallux abductovalgus deformity is a common deformity affecting the foot and its
prevalence increased with wearing of high heeled tight fitting shoes, it should therefore be
recommended that flat, spacious shoes should be used regularly by both male and female folks to
reduce the prevalence and its associated complications.
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