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Abstract

Background: Prolonged standing can lead to musculoskeletal disorders, especially in the
lower extremities, when appropriate footwear is not used. The aim of this study is to in-
vestigate the relationship between footwear styles, foot problems, and pain characteristics
related to lower extremities in individuals with prolonged standing. Methods: A descrip-
tive, cross-sectional study design was employed, using a random sample of individuals
with prolonged standing (n = 159). Participants were asked questions about their footwear
choices. They were asked to mark the lower extremity pain localization on the McGill
Pain Map. In addition, foot deformities were evaluated by physical examination. Results:
The findings revealed that most females (n = 88) and males (n = 71) preferred flat/sports
footwear styles in both summer and winter. There was no significant difference between
footwear styles and foot pain duration, intensity, and localization in both genders (p > 0.05).
However, a statistically significant difference was observed among males between their
summer footwear styles and pain related to lower extremities (low back pain and knee
pain), and among females between their summer footwear styles and foot problems (bone
deformities, skin pathologies and soft tissue issues) (p < 0.05). Conclusions: The results of
this study show that the preferred footwear style was associated with lower extremity pain
and foot problems, which emphasized the importance of footwear selection and footwear
evaluation in the musculoskeletal evaluation of the lower extremities.
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1. Introduction

Footwear was originally designed to protect human feet from environmental hazards.
However, factors such as fashion trends, cosmetic considerations, and limited awareness
of footwear’s impact on foot health have led to its use beyond its intended purpose [1,2].
Footwear serves as a crucial interface between the feet and the ground during various
activities, significantly influencing foot comfort. Incorrect footwear choices can result in
foot deformities, including conditions like foot pain, hallux valgus, claw toes, and hammer
toes. Furthermore, foot-related issues can disrupt the kinetic chain of the lower extremities
and affect spinal biomechanics [3].

Scientific research has established a significant relationship between the wearing of
high-heeled shoes and the development of lower extremity pathologies and back pain [4-7].
Prolonged use of high-heeled shoes can lead to pathological changes due to changes in heel
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height, increased plantar pressure, discomfort and changes in spinal and pelvic movements.
Inappropriate footwear can increase the risk of work-related musculoskeletal disorders,
particularly in occupations that require prolonged standing, such as health care, military
service, industrial work and teaching [8]. For example, softer footwear reduces lower back
discomfort, while harder footwear increases changes in plantar pressure over time [9].
Research emphasizes that women are especially prone to foot pain due to im-
proper shoe selections, with more than 60% of foot pain in women attributed to this
factor [10-12]. Furthermore, recent studies indicate that footwear plays a notable role in
women’s desired self-image and personal appearance [12]. Ensuring proper footwear fit is
essential in preventing foot pain and deformities, particularly among vulnerable groups
such as individuals with diabetes mellitus and polyneuropathy [13,14]. Studies have shown
that a considerable percentage of older women wear shoes narrower than the width of
their feet [15-17]. Based on the literature examples given above, we can say that the effect
of shoe features on long-term standing has been researched more, especially in women.
Therefore, this research has two aims. The first one is to determine the footwear preferences
and reasons for purchasing shoes of male and female individuals who stand for a long
time. The second aim of this study is to comprehensively investigate the relationship
between footwear preferences and foot problems and lower extremity pain characteristics
in individuals who stand for a long time, taking into account possible gender differences.

2. Materials and Methods
2.1. Study Design and Participants

This descriptive cross-sectional study was conducted over a 12-week period, specifi-
cally from July 2022 to May 2023. The data collection process involved conducting face-
to-face interviews. Ethical approval for the study was obtained from the Health Sciences
Ethics Committee of Mugla Sitki Kocman University (Date: 30 June 2022; Protocol no:
220106; Decision no: 94). Prior to commencing the research, participants were provided
with information, and all of them signed an informed consent form. The study adhered to
the ethical standards for human research as outlined in the Helsinki Declaration.

Inclusion criteria included individuals aged 18-65 years, with at least a basic level of
literacy, and employed in jobs requiring prolonged standing (at least 6 h). Exclusion criteria
included those with foot-related conditions (such as rheumatic diseases, diabetes mellitus,
etc.), congenital lower extremity pathologies or deformities, previous lower extremity and
lower back trauma or surgery, and those who refused to give informed consent or had
difficulty understanding the study instructions.

2.2. Data Collection

Assessment of Footwear Choices: Researchers examined the websites of Turkiye’s
most popular footwear stores and determined the most preferred footwear styles. These
footwear styles were categorized separately for summer and winter seasons and for female
(Figure 1) and male (Figure 2) participants and a form was created. Participants were asked
to mark their most preferred footwear styles in the summer and winter seasons on this
form (since the participants were active working individuals who experienced standing
stress, the footwear they preferred were actually the footwear they mostly wore at work).
Summer footwear styles presented in Figure 1 for females were classified into three groups:
Flat/Sports, High-heeled, and a combination of both. Winter footwear styles depicted in
Figure 1 were also divided into three groups: Sports, Classic, and a combination of both.
For men, both summer and winter footwear styles shown in Figure 2 were categorized into
three groups: Classic, Sports, and a combination of both. This footwear choices form was
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Figure 2. Footwear styles for female participants.

Additionally, participants were asked two questions about their footwear choices.
These questions were as follows:

1.  Whatis your primary reason for purchasing footwear? (cosmetic, foot pain, wear-out)
2. How do you make your decision when choosing footwear? (comfort, cosmetic,

fashion, price)

Assessment of foot problems and pain characteristics related to lower extremities:
We began by collecting descriptive data from participants, including gender, age, height,
weight, and Body Mass Index (BMI).Participants were then asked to indicate lower extrem-
ity pain localization using the McGill Pain Map [18]. If pain was reported, participants
provided information about the total duration of pain (in months) and its severity, rated on
a Numeric Rating Scale from 0 (no pain) to 10 (unbearable pain) [19]. Those experiencing
foot pain were directed to indicate the pain’s location on Figure 3, which categorized pain
locations into five regions: anterior, posterior, medial, lateral, and sole of the foot [20].
Subsequently, participants removed their footwear and socks for the physical examination
of foot problems, which were categorized as follows:

1.  No problem,

2 Bone deformities (such as hallux valgus, hammer, and claw toes),

3. Skin pathologies (such as hyperkeratotic lesions, fissures, and blisters),

4. Soft tissue issues (such as musculoskeletal pathologies, neuroma, and plantar
heel pain).
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Figure 3. Footwear styles for male participants.

2.3. Statistical Analysis

The study’s sample size was determined using the G*Power version 3.1 (Germany) [21].
A t-test scenario was employed with an effect size of 0.5, « (alpha) level of 0.05, a power
(1 — B) of 0.85, two groups, and a 10% dropout rate. This calculation yielded a required
sample size of 158 participants [20].

For all analyses in this study, IBM Statistical Package for the Social Sciences (SPSS)
Statistics version 26 was utilized. Analytical methods, including the Kolmogorov-Smirnov
test, were employed to assess the normality of the variables. Additionally, visual methods
such as histograms and probability graphs were utilized to visually inspect the distribu-
tion of the variables. The data were found to be non-normally distributed. Therefore,
numeric data were presented using the median and interquartile range (IQR), while cat-
egorical variables were described using frequencies and percentages. In cases where
multiple-choice questions permitted more than one option to be selected, percentage values
were provided instead of the sample size (n) due to the larger sample size resulting from
multiple responses.

To assess differences between males and females in variables related to foot health
(reason for buying footwear, reason for choosing footwear, pain related to lower extremities,
foot problems, and foot pain localization), a chi-square test was utilized. The relationship
between gender and foot pain duration and foot pain severity was analyzed using the
Mann-Whitney U test. The relationship between footwear styles and foot problems, pain
localization, and pain related to lower extremities was analyzed using the chi-square test
and Fisher’s Exact Test. To examine the relationship between footwear styles and foot
pain duration and foot pain severity, Kruskal-Wallis’s test was employed. A statistical
significance level was set to p < 0.05.

3. Results

A total of 159 individuals were included in the analysis, comprising 88 females (55.3%)
and 71 males (44.7%), aged between 18 and 65 years. Most participants had a normal
weight, with a BMI of 24.96 kg/m?. No significant differences were observed between the
genders in terms of age, education level, occupation, and BMI (p > 0.05). The characteristics
of the participants are outlined in Table 1.

Both females and males reported that wear-out was the primary reason for purchasing
footwear, with comfort being the deciding factor when making a purchase decision for most
individuals. Eighty-seven point five percent (87.5%) of females and ninety-three point two
percent (93.2%) of males reported a history of lower extremity pain, specifically affecting
the lower back, knee, and/or foot. There were no significant differences observed in the
duration and severity of foot pain between females and males (p > 0.05). Foot physical
examination revealed the presence of conditions such as hallux valgus, Morton’s neuroma,
hyperkeratotic lesions, pes planus, and plantar fasciitis among the participants. Females
exhibited a higher prevalence of bone deformities, while males demonstrated a higher
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prevalence of skin pathologies. Seventeen point two percent (17.2%) of females and 24.8%
of males reported experiencing foot pain. The localization of foot pain, pain related to
lower extremities, and foot problems did not show any significant differences between
females and males (p > 0.05). The variables related to foot health of the participants are
presented in Table 2.

Table 1. Participant characteristics.

Total Group n =159 Female n = 88 Malen =71 p-Value

Median (IQR) Median (IQR) Median (IQR) Female Versus Male
Age 29.0 (23.0) 25.50 (20.75) 36.0 (26.0) p>0.05
BMI (kg/m?) 24.96 (6.18) 24.37 (6.17) 26.17 (5.62) p>0.05
Total group n (%) Female n (%) Male n (%) p-value

Female versus male

Education Level

Primary Education 29 (18.2) 18 (20.5) 11 (15.5)
High School 33 (20.8) 16 (18.2) 17 (23.9) o
Undergraduate 90 (56.6) 48 (54.5) 42 (59.2) X" =3.919p>005
Postgraduate 7 (4.4) 6 (6.8) 1(1.4)
Occupation
Health worker 36 (22.64) 26 (29.54) 10 (14.08)
Teacher 44 (27.67) 27 (30.86) 17 (23.9) x2=9.218 p > 0.05
Worker 77 (48.42) 35 (39.77) 44 (61.97)
Reason for buying
footwear
Cosmetic 27.9% 35.0% 19.0%
Foot pain 19.0% 18.0% 20.3% x2 =10.261 p < 0.05
Wear-out 53.1% 47.0% 60.8%
Reason for choosing
footwear
Comfort 52.1% 48.8% 56.1%
Cosmetic 25.6% 28.3% 22.4% o
Fashion 11.1% 11.8% 10.3% X" =4647p>005
Price 11.1% 11.0% 11.2%

IQR: interquartile range; BMI (kg/m?): Body Mass Index.

Table 2. Foot health of participants.

Total Group n =159 Female n = 88 Malen =71 p-Value
% % % Female Versus Male
Pain Distribution by Region

Back pain 30.2% 34.2% 34.5%

Knee pain 39.2% 46.5% 39.1% p>0.05
Ankle or Foot pain 23.1% 19.2% 26.4%

Foot problems (by physical examination)

No problem 81.1% 77.3% 85.9%

Bone deformity 9.4% 12.5% 5.6% > 0.05

Skin pathology 6.3% 5.7% 7.0% p=5
Soft tissue 3.1% 4.5% 1.4%
Foot pain localization

Lateral 22.6% 23.4% 21.7%
Medial 18.8% 17.2% 20.9%

Posterior 23.0% 24.1% 21.7% p>0.05
Anterior 23.2% 24.1% 22.1%
Sole of the foot 12.3% 11.2% 13.7%

Total group n = 159 Female n = 88 Malen =71 p-value

Median (IQR) Median (IQR) Median (IQR) Female versus male
Foot pain duration (month) 8.0 (9.0) 8.0 (9.0) 7.0 (13.0) p>0.05
Foot pain severity (NRS) 6.0 (2.0) 6.0 (2.0) 6.0 (3.0) p>0.05

IQR: interquartile range, NRS: numeric rating scale.
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Most females and males preferred flat/sports footwear styles in both seasons. The
participants’ footwear choices are provided in Table 3. A statistically significant difference
was observed among males between their summer footwear choices and pain related to
lower extremities, and among females between their summer footwear choices and foot
problems (p < 0.05). However, there was no difference between footwear style and duration,
intensity, and localization of foot pain in both genders (p > 0.05). These results are presented
in Table 4.

Table 3. Footwear styles of participants.

Summer % Winter %
Flat/sports 54.5% Flat/sports 70.5%
Female (n = 88) High heel 14.8% High heel 18.2%
Combination of both 30.7% Combination of both 11.4%
Sports 64.8% Sports 46.5%
Male (n =71) Classic 15.5% Classic 29.6%
Combination of both 19.7% Combination of both 23.9%

Table 4. Association between footwear style and foot health.

Female/Summer Female/Winter Male/Summer Male/Winter

Pain related to lower extremities x?=3.795p>0.05 x> =8.808 p>0.05 x% = 14.442 p < 0.05 X2 =6.909 p > 0.05

Foot problems
Foot pain localization
Foot pain duration (month)
Foot pain severity (NRS)

x> =16989p<0.05 x?>=11423p>0.05  x*>=3.367p>0.05 x? =2461p>0.05

x> =13.582p>0.05  x2=10.002p > 0.05 x% =8.560 p > 0.05 x? =16.214 p > 0.05
p>0.05 p>0.05 p>0.05 p>0.05
p>0.05 p>0.05 p>0.05 p>0.05

x? = Chi-square.

4. Discussion

The aim of this study is to investigate the relationship between footwear styles, foot
problems, and pain characteristics related to lower extremities in individuals with pro-
longed standing. First, the footwear styles preferred by individuals in both summer and
winter were determined. Additionally, their reasons for purchasing footwear were ques-
tioned. The research findings revealed that the primary reason for purchasing footwear,
as indicated by both males and females, was “wear-out” while the key factor influencing
footwear selection was reported as “comfort.” The results demonstrated similar trends
between males and females. Studies conducted across different countries indicate that
women’s footwear preferences are predominantly influenced by fashion trends [11,12].
Particularly among the younger population, it is observed that the most significant factor
influencing footwear selection is current fashion trends rather than comfort and functional-
ity [22]. Additionally, there are studies pointing out that the factor of foot size, which is
essential in footwear selection, is often overlooked [23]. However, the present study has
shown that the footwear choices of individuals who engage in prolonged standing are
centered around comfort rather than cosmetic or fashion trends, contradicting the trends
in the literature. These results suggest the influence of cultural differences. In addition,
considering that the reason for most of the participants for changing footwear is “wear-out”,
it can be said that economic conditions may also cause “comfort” for footwear choices. In
addition, the long working hours and intensive work pace might have led individuals to
prioritize comfort in their footwear choices.

There was a significant relationship between women’s summer footwear choices and
foot problems, as well as between men’s summer footwear choices and lower-extremity-
related pain in the present study. The increased use of high-heeled footwear among
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women during the summer and hard-soled classic shoes among men may contribute to
this relationship. Additionally, both men (93.2%) and women (87.5%) exhibited a high
prevalence of lower-extremity-related pain. Knee pain was the most common type of pain
reported by both genders, followed by lower back pain. A similar study conducted in
the United Kingdom with 147 surgeons who worked long hours with prolonged standing
found that the most common problems reported were low back pain (71%) and foot pain
(55%) [20]. Although inappropriate footwear is considered a significant factor contributing
to the development of foot pathologies [23,24], the relationship between footwear selection
and lower extremity pain characteristics has not been extensively investigated previously.

Previous research has identified several types of inappropriate footwear categories
that are directly associated with pain and pathology. These categories include high-heeled
shoes, slip-on shoes and flip-flops [23,24]. In particular, prolonged changes in spinal
and pelvic movements, increased plantar pressure, pain and risk of pathology have been
associated with wearing high-heeled shoes [4]. In addition, wearing shoes with minimal
heel height, thin soles and stiff insoles without adequate arch support has been implicated
in the development of plantar fasciitis [25]. In the present study, it was found that both
genders predominantly wore sports footwear in both summer and winter, and there was
no association between the type of footwear used in winter and foot problems. Although
the use of sports footwear is predominant in both seasons, the thicker soles of the footwear
worn in winter and the better support they provide to the foot may have reduced the
incidence of pain and pathology. Similarly, Manna et al. (2001) found no significant
association between type of footwear (shoes, slippers or sandals) and foot problems in
300 men and women [26]. However, the majority of the sample in both the current study
(median: 29.0, IQR: 23.0) and Manna et al.’s study (age range 20-35 years) are young
adults [26]. Inappropriate choice of footwear leading to musculoskeletal problems due to
biomechanical changes is often observed, particularly in older-age groups [26]. Therefore,
the fact that our study sample was young adults may be a reason why foot problems have
not yet been observed.

In the present study, 21% of participants reported experiencing foot pain, with the
majority reporting pain in the lateral, anterior and posterior regions. In contrast, a study
by Anderson et al. (2018) found foot pain in 55% of individuals with prolonged standing,
with most of the pain localized to the sole of the foot [9]. We believe that the difference in
the localization of foot pain in the present study may be due to the fact that the sports/flat
footwear model is more preferred, and sole pain is less severe due to these models. In
addition, the present study did not investigate the fit of the footwear, a crucial factor that
could influence foot pain. Previous research has shown that a significant proportion of
people (ranging from 46% to 81%) wear narrow shoes [16,27,28]. Narrow shoes may exac-
erbate pain in the posterior aspect of the foot due to impingement effects. Therefore, future
research should also investigate footwear fit to provide a more complete understanding
and adjustment for these observed discrepancies.

The fact that footwear preferences have been analyzed in detail considering seasonal
differences and gender for the first time is one of the strengths of this study. However, there
are some limitations of this study that should be noted. Firstly, the lack of a significant
correlation between footwear preferences and duration, severity and location of foot pain
may have been influenced by age. A prospective study design rather than a cross-sectional
study would have helped to clarify the causal relationship between footwear preferences
and foot problems. Supporting this interpretation, a large-sample study (n = 2.627) showed
that wearing narrow shoes between the ages of 20 and 39 may be a critical period for the
development of hallux valgus in later life [28]. As a second limitation, young adults without
any disease but who experienced the stress of prolonged standing were included in the
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present study. However, the prevalence of foot pain is higher in individuals with special
conditions such as diabetes, rheumatological disease and osteoporosis, and variables such
as localization and pain severity may also differ. Furthermore, these special populations are
also at higher risk for the development of foot deformities due to inappropriate footwear
choices and prolonged standing [15,29,30]. In addition, in this study, we only considered
individuals who had prolonged standing stress; we did not address the daily activity
level of these individuals. Studies in which the number of daily steps with prolonged
standing is also determined would be valuable to address the effect of footwear on the
lower extremities.

5. Conclusions

The current study has shown that comfort is the most important consideration when
choosing footwear for both men and women who stand for long periods of time. It also
found a significant association between women’s summer footwear preferences and foot
problems, and between men’s summer footwear preferences and lower extremity pain.
Footwear choice can influence foot problems and lower extremity pain in individuals.
These findings highlight the importance of choosing appropriate footwear and the need to
improve understanding of footwear by both patients and practitioners. The results suggest
the potential value of incorporating educational programs on foot health and appropriate
footwear selection into primary care services.
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