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ABSTRACT

Background: Achilles tendinitis is a prevalent musculoskeletal disorder characterized by pain, stiffness, and functional
impairment of the Achilles tendon. High-heeled footwear alters lower limb biomechanics, increasing tendon strain and
potentially predisposing professional women to overuse injuries, particularly in occupations requiring prolonged standing or
walking. Objective: To determine the prevalence of Achilles tendinitis and its association with heel height, wearing frequency,
and daily duration among professional women. Methods: A cross-sectional study was conducted among 155 professional
women aged 25—45 years in Sargodha, Farooka, and Chiniot, Pakistan. Participants were selected using stratified convenience
sampling. Data were collected via a structured questionnaire, Visual Analog Scale (VAS), Foot and Ankle Outcome Score
(FAOS), and Thompson Test. Associations between footwear characteristics and Achilles tendinitis were analyzed using chi-
square tests, correlation analysis, and multivariable logistic regression adjusting for potential confounders. Results: The
prevalence of Achilles tendinitis was 76.1%, increasing from 53.1% in low-heel users to 90.0% in those wearing heels >3
inches (p=0.013). Daily heel use and wearing >3-inch heels were independent predictors (adjusted OR 3.62 and 5.44,
respectively). Longer wearing hours correlated with higher pain scores (r=0.39, p=0.002) and lower FAOS scores. Functional
limitations, particularly in prolonged standing and stair use, were most severe among daily high heel users. Conclusion: High
heel height, daily frequency, and prolonged wear significantly increase the risk and functional impact of Achilles tendinitis in
professional women, exacerbated by extended occupational standing. Preventive strategies should target footwear
modifications, activity adjustments, and awareness initiatives.
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INTRODUCTION

Achilles tendinitis is a prevalent musculoskeletal condition characterized by inflammation, degeneration, or microtears of the Achilles
tendon, which connects the gastrocnemius and soleus muscles to the calcaneus. This condition can cause significant pain, stiffness, and
functional impairment, often affecting mobility and quality of life (1). While both men and women can develop Achilles tendinitis,
epidemiological and biomechanical evidence suggests that women who habitually wear high-heeled footwear may be at elevated risk due
to altered lower limb mechanics and increased mechanical load on the tendon (2). High heels induce a plantarflexed foot position, which
shortens the triceps surae muscle-tendon unit, increases Achilles tendon strain, and alters gait dynamics. Over time, these changes may
predispose wearers to overuse injuries, microtrauma, and degenerative changes within the tendon structure (3,4).

The widespread use of high heels among professional women is often driven by social norms, occupational dress codes, and personal
aesthetic preferences. However, from a biomechanical perspective, the elevation of the heel shifts body weight anteriorly, increasing
forefoot pressure and placing excessive tensile forces on the Achilles tendon to maintain postural stability (5). This chronic strain is further
exacerbated by the rigid heel counter of many high-heeled shoes, which limits natural ankle dorsiflexion during gait and reduces the
tendon’s ability to absorb and dissipate forces (6). Studies have demonstrated that prolonged heel use can lead to reduced tendon elasticity,
impaired proprioception, and persistent calf muscle shortening, all of which contribute to a higher risk of tendinopathy (7,8). Heel height
has been shown to have a dose-dependent relationship with tendon strain, with higher heels producing significantly greater tensile forces
during walking and standing compared to flat or low-heeled footwear (9).

Occupational factors may compound this biomechanical risk. Professional roles such as teaching, banking, and healthcare often require
prolonged standing or walking, both of which increase repetitive loading on the Achilles tendon. Research has shown that women wearing
high heels for more than four hours per day exhibit reduced tendon flexibility and higher rates of tendon-related symptoms compared to
those with shorter or less frequent wear times (10). Additionally, women’s foot morphology, including narrower heels and higher arches,
may interact with footwear design to produce greater localized stress on the Achilles tendon than is typically observed in men (11). The
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combined effect of intrinsic anatomical predisposition, footwear mechanics, and occupational demands has been underexplored,
particularly in South Asian contexts, where workplace attire norms frequently include high-heeled shoes.

Despite the biomechanical rationale linking high heel use to Achilles tendinitis, there is a paucity of prevalence data quantifying this
relationship in professional women. Most existing research has focused on controlled laboratory gait analyses, short-term physiological
changes, or case-based clinical observations, with limited epidemiological studies assessing occupationally active female populations in
real-world settings (12,13). Furthermore, while international literature provides biomechanical evidence and injury associations, regional
studies are needed to account for variations in footwear styles, working conditions, and cultural practices, which may influence both
exposure and risk (14). This knowledge gap limits the development of targeted occupational health interventions and public health
education programs aimed at reducing footwear-related tendon injuries.

Given these gaps, the present study aims to determine the prevalence of Achilles tendinitis among professional women who habitually
wear high heels and to characterize associated pain, functional limitations, and quality-of-life impacts in a working-age population. By
integrating validated clinical assessment tools with self-reported occupational and footwear-related variables, this research seeks to provide
evidence that can inform preventive strategies and workplace guidelines. The research objective is therefore clearly defined: to estimate
the prevalence of Achilles tendinitis and related functional impairments among professional women aged 25—45 years in Sargodha,
Farooka, and Chiniot, and to examine the association between high heel use patterns (height, frequency, duration) and tendon-related
symptoms.

MATERIAL AND METHODS

This study employed an observational, cross-sectional design to estimate the prevalence of Achilles tendinitis and its associated functional
limitations among professional women habitually wearing high heels. The cross-sectional approach was chosen to enable the simultaneous
assessment of exposure variables—specifically heel height, usage frequency, and duration—and outcome variables related to Achilles
tendon health, within a defined working population. The research was conducted between March and September 2024 in three urban
centers of Punjab, Pakistan—Sargodha, Farooka, and Chiniot—selected for their concentration of professional workplaces employing
women in roles with prolonged standing and walking requirements.

Eligible participants were female professionals aged 2545 years who reported routine occupational use of high-heeled footwear. The
inclusion criteria required participants to be actively employed in professions such as teaching, medicine, banking, or nursing, with a
minimum of six months of continuous employment and at least four hours of daily standing or walking during work. Exclusion criteria
comprised a history of lower limb musculoskeletal injuries, neurological conditions affecting gait, acute or chronic infectious diseases, or
previous surgical interventions involving the lower extremities. Participants were selected using stratified convenience sampling, stratified
by profession to ensure proportional representation of occupational categories in the final sample. Recruitment was carried out through
workplace visits coordinated with institutional heads or human resource departments, during which eligible women were approached
directly, informed about the study objectives and procedures, and invited to participate voluntarily. Written informed consent was obtained
from all participants before data collection, in accordance with the Declaration of Helsinki (15). The sample size was determined using
the RAOsoft sample size calculator, assuming a target population of professional women in the study areas, a 95% confidence level, a 5%
margin of error, and an expected prevalence of Achilles tendinitis of 50% to maximize sample size requirements. The calculated sample
size was 155 participants, which was achieved in full.

Data collection was conducted in a single session at the participants’ workplaces, using a structured questionnaire and standardized clinical
assessments. The questionnaire collected demographic information (age, profession), occupational activity data (average standing hours
per day, walking duration), and detailed footwear habits (heel height category: low <2 inches, medium 2-3 inches, high >3 inches;
frequency of wear: daily, few times a week, occasionally; and average hours worn per day). Pain intensity was assessed using the Visual
Analog Scale (VAS), a validated 0—10 metric where 0 indicated “no pain” and 10 indicated “worst imaginable pain” (16). Functional status
and quality-of-life impacts were evaluated using the Foot and Ankle Outcome Score (FAOS), which consists of subscales for pain, other
symptoms, activities of daily living, sports/recreational activities, and foot/ankle-related quality of life, each scored from 0 (extreme
symptoms) to 100 (no symptoms) (17). Clinical examination included the Thompson Test to assess Achilles tendon integrity, performed
with the participant lying prone and the calf squeezed to observe passive plantar flexion; absence of movement indicated possible tendon
rupture or severe pathology (18).

Operational definitions were established prior to analysis: “Achilles tendinitis” was defined as the presence of self-reported Achilles tendon
pain in combination with at least one positive clinical sign (tenderness, swelling, stiffness) and functional limitation identified through
FAOS. Heel height categories, frequency, and duration were analyzed as categorical variables, while VAS pain scores were treated as
continuous variables. Functional difficulties were defined as FAOS subscale scores below 80. To minimize bias, all clinical assessments
were performed by trained physiotherapists blinded to participants’ self-reported heel-wearing frequency and duration. Standardized scripts
and measurement protocols were used to ensure consistency across sites. Potential confounding factors such as age, profession, and
standing hours were recorded for statistical adjustment. Data entry was double-checked against original forms to ensure accuracy.

Statistical analysis was performed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were reported as means
with standard deviations for continuous variables and frequencies with percentages for categorical variables. Normality of continuous
variables was assessed using the Shapiro—Wilk test. Associations between categorical variables were tested using chi-square or Fisher’s
exact tests, as appropriate. Pearson’s or Spearman’s correlation coefficients were calculated to assess relationships between heel height,
wearing duration, and symptom severity, depending on data distribution. Logistic regression models were constructed to estimate odds

JHWCR, III (9), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/g27jx559


https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en

Sulaman et al. | Prevalence of Achilles Tendinitis Among Females Due to High Heels J HWC R

ratios (ORs) for Achilles tendinitis, adjusting for age, profession, and daily standing hours as potential confounders. Missing data were
handled by complete case analysis, as the proportion of missing data was below 5%. Subgroup analyses were planned by profession and
heel height category to explore effect modification. A p-value of <0.05 was considered statistically significant.

Ethical approval for the study was obtained from the Institutional Review Board of the University Institute of Physical Therapy, Faculty
of Allied Health Sciences, University of Lahore, Pakistan (Ref No: UIPT-ERC/2024/073). All participants provided written informed
consent, and data confidentiality was maintained through anonymized coding and secure storage. To ensure reproducibility, all data
collection instruments, operational definitions, and statistical code were archived, and the study followed STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) guidelines for reporting cross-sectional studies (19).

RESULTS

A total of 155 professional women, with a mean age of 29.9 years (SD 3.5), participated in the study, representing a range of professions
including lecturers (52.9%), doctors (36.1%), and bankers (11.0%). Most participants reported wearing medium-height heels (2—3 inches),
accounting for 72.9% (n=113) of the sample, while 20.6% (n=32) wore low heels (<2 inches), and only 6.5% (n=10) wore high heels (>3
inches). The average duration of daily standing was 6.4 hours (SD 1.6), and the mean daily heel-wearing time was 7.1 hours (SD 1.0).
High heel frequency varied, with 21.3% (n=33) wearing heels daily, 61.9% (n=96) a few times a week, and 16.8% (n=26) only occasionally.
These group distributions were statistically significant (p<0.001 for both profession and heel height frequency, Table 1).

Table 1. Demographic and Heel-Wearing Characteristics of Participants (n=155)

Characteristic Value 95% CI p-value*
Age, mean (SD), years 299 (3.5) 29.3-30.4 —
Profession (%)
Lecturer 52.9(82) 44.7-60.8 <0.001+
Doctor 36.1 (56) 28.6-44.2
Banker 11.0 (17) 6.8-17.5
Average standing hours/day 6.4 (1.6) 6.1-6.7 —
High heel frequency (%) <0.001%
Daily 21.3 (33) 15.4-28.8
Few times/week 61.9 (96) 53.9-69.5
Occasionally 16.8 (26) 11.6-23.5
Heel wearing hours/day 7.1(1.0) 6.9-7.2 —
Heel height category (%) <0.001§
Low (<2”) 20.6 (32) 14.6-27.7
Medium (2-3”) 72.9 (113) 65.0-79.7
High (>3”) 6.5 (10) 3.5-11.7

Table 2. Prevalence of Achilles Tendinitis and Symptom Severity by Heel Height Category

Outcome Low (<2”) Medium (2-3”) High (>3”) p-value OR 95% CI
n=32 n=113 n=10

Achilles tendinitis (%) 53.1(17) 76.1 (86) 90.0 (9) 0.013* 6.98 1.27-38.3

Moderate/severe pain{ 31.3(10) 56.7 (64) 80.0 (8) 0.007* 8.60 1.54-48.1

Ankle stiffness (%) 37.5(12) 62.8 (71) 80.0 (8) 0.022%* 6.00 1.12-32.2

Ankle swelling (%) 18.8 (6) 41.6 (47) 60.0 (6) 0.028* 6.50 1.15-36.9

Table 3. Functional Limitations by Heel Frequency

Functional Limitation Daily (%) n=33  Few times/week (%) n=96  Occasionally (%) n=26  p-value Cramér’s V

Difficulty standing >2h  81.8 (27) 62.5 (60) 38.5 (10) <0.001* 038
Difficulty walking 69.7 (23) 46.9 (45) 26.9 (7) 0.003*  0.29
Difficulty stairs 60.6 (20) 40.6 (39) 19.2 (5) 0.002* 031

Table 4. Association of Heel Wearing Duration with Pain and Quality of Life

Heel Wearing Hours/Day Pain VAS, mean (SD) FAOS Total, mean (SD) r (Pearson/Spearman) p-value
<6 (n=32) 2.3(0.9) 82.4 (8.3)

7 (n=64) 2.8(0.8) 75.1 (10.7)

8 (n=59) 3.1(0.7) 70.4 (12.2)

Correlation — — 0.397 0.002

When analyzing Achilles tendinitis prevalence by heel height, a notable increase in tendon-related symptoms was observed with greater
heel elevation. Among women wearing low heels, 53.1% (n=17) met the criteria for Achilles tendinitis, while this proportion rose to 76.1%
(n=86) for medium-heel users and peaked at 90.0% (n=9) for those in high heels (p=0.013). Similarly, moderate or severe pain (VAS >4)
was reported by only 31.3% (n=10) of low-heel users compared to 56.7% (n=64) of medium-heel users and 80.0% (n=8) of high-heel users
(p=0.007). Rates of ankle stiffness and swelling followed a similar pattern, increasing with heel height (p=0.022 and p=0.028, respectively).
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The odds of developing Achilles tendinitis for high-heel wearers compared to low-heel wearers was 6.98 (95% CI: 1.27-38.3), further
supporting a strong association between greater heel height and risk of tendon pathology (Table 2).

Functional difficulties were significantly more common in those who wore high heels daily compared to those who wore them less
frequently. For example, 81.8% (n=27) of daily users reported difficulty standing for more than two hours, in contrast to 62.5% (n=60) of
those wearing heels a few times a week, and only 38.5% (n=10) of occasional users (p<0.001). Similar gradients were observed for
difficulty walking (69.7% daily vs. 26.9% occasional, p=0.003) and climbing stairs (60.6% daily vs. 19.2% occasional, p=0.002), with
moderate effect sizes (Cramér’s V: 0.29-0.38, Table 3). Heel-wearing duration was positively correlated with both pain intensity and
functional limitation. Participants who wore heels for 8 hours per day reported the highest mean pain VAS score (3.1, SD 0.7) and the
lowest FAOS total score (70.4, SD 12.2), compared to those who wore heels for 7 hours (VAS 2.8, SD 0.8; FAOS 75.1, SD 10.7) and 6
hours or less (VAS 2.3, SD 0.9; FAOS 82.4, SD 8.3). This relationship was statistically significant, with a correlation coefficient of r=0.39
(p=0.002), indicating that longer heel-wearing hours were associated with greater pain and poorer foot-ankle function (Table 4).

Multivariable logistic regression identified daily high heel use and wearing high heels (>3 inches) as independent predictors of Achilles
tendinitis. Daily users had an adjusted odds ratio (OR) of 3.62 (95% CI: 1.19—-11.00, p=0.024) compared to less frequent users, while high-
heel users had an adjusted OR of 5.44 (95% CI: 1.04-28.56, p=0.045) relative to those in lower heels. Standing for more than 6 hours per
day was also an independent risk factor (OR 2.11, 95% CI: 1.02—4.38, p=0.043). Age was not significantly associated with Achilles
tendinitis in this sample (Table 5).

Table 5. Logistic Regression: Predictors of Achilles Tendinitis

Predictor Adjusted OR 95% CI1 p-value
Daily heel use 3.62 1.19-11.00 0.024
High heel height (>3”) 5.44 1.04-28.56 0.045
Standing >6 h/day 2.11 1.02-4.38 0.043
Age (per year) 1.03 0.92-1.16 0.610

Prevalence of Achilles tendinitis increased significantly with heel height (p=0.013) and daily frequency of use (p=0.007). Participants with
daily high heel use and heel heights >3 had a markedly increased risk (adjusted OR 5.44, 95% CI 1.04-28.56, p=0.045). Higher heel
wearing hours correlated with higher pain VAS and lower FAOS scores (r=0.39, p=0.002). Functional limitations, including difficulty
standing, walking, and stair use, were most severe in daily and high heel users (all p<0.01).
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Figure 1 Composite Trends: Heel Height vs. Pain, Function and Achilles Tendinitis Prevalence

With increasing heel height, the mean Achilles tendon pain score (VAS) rises from 2.2 in low-heel users to 3.3 in high-heel users, while
mean FAOS functional scores decline from 83 to 68, indicating worse ankle/foot function. Achilles tendinitis prevalence increases steeply
from 53% in low-heel users to 90% in those wearing high heels, with a visible stepwise rise between groups. Group sizes ranged from 26
(low), 96 (medium), to 33 (high). The inverse relationship between pain and function, alongside the rising prevalence curve, highlights
that both symptom burden and clinical risk escalate sharply with greater heel elevation—a clinically relevant gradient supporting targeted
prevention. Error bars and shaded confidence zones indicate reliable differences across groups.

DISCUSSION

The present study demonstrates a clear and clinically significant relationship between high heel use and the prevalence of Achilles tendinitis
among professional women, with the risk escalating alongside increases in heel height, wearing frequency, and daily duration. The observed
prevalence of tendinitis reached 90% in women wearing heels greater than 3 inches compared to 53% in those using low heels, representing
an adjusted odds ratio exceeding fivefold after controlling for confounding occupational and demographic variables. This gradient aligns
with existing biomechanical evidence that elevated heel positions increase plantar flexion, shorten the gastrocnemius—soleus complex, and
heighten Achilles tendon loading during gait and static postures (20). The progressive rise in VAS pain scores coupled with declining
FAOS functional scores across heel height categories in our data underscores the direct symptomatic and functional consequences of
prolonged tendon strain. Our findings are consistent with those of Mika et al., who reported that higher heel heights significantly increase
tendon load and muscle activity, altering lower limb kinematics in ways that predispose wearers to overuse injuries (21). Similarly, Csapo
et al. demonstrated that habitual high heel wear leads to structural adaptations within the muscle—tendon unit, including sarcomere loss
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and reduced tendon elasticity, both of which may exacerbate microtrauma accumulation (22). The strong correlation between heel-wearing
duration and pain intensity in our sample further supports the concept of cumulative load injury, as described by Cronin et al., where long-
term high heel use results in measurable changes to neuromechanical gait parameters (23). These adaptations may reduce the tendon’s
ability to store and release elastic energy efficiently, thereby increasing vulnerability to tendinopathy even during routine activities.

The occupational dimension of this study provides additional insight into risk amplification. A significant proportion of participants were
lecturers and doctors, professions that require prolonged standing or walking. Prior literature indicates that static postural demands
compound the detrimental effects of high heel use, with weight-bearing postures accelerating the onset of tendon fatigue and stiffness (24).
Our logistic regression findings suggest that standing more than six hours per day independently doubles the odds of developing tendinitis,
a result comparable to occupational risk patterns observed in nurses and retail workers by Wearing et al. (25). When combined with high
heel use, these occupational exposures appear to create a synergistic effect, markedly increasing both symptom severity and functional
limitation.

An important clinical implication from our results is the interaction between footwear characteristics and functional mobility. Difficulty in
stair negotiation, prolonged standing, and walking was most severe among daily high heel users, reflecting the downstream impact of
Achilles tendon compromise on activities of daily living. This aligns with the findings of Cowley and Chevalier, who highlighted altered
ankle joint mechanics and reduced balance control in high heel users, particularly during transitional movements such as stair ascent and
descent (26). These functional impairments are not only symptomatic burdens but may also contribute to a higher risk of falls and secondary
musculoskeletal injuries in occupational settings. The markedly low levels of awareness regarding the long-term musculoskeletal
consequences of high heel use observed in our cohort—where over half of participants reported no awareness of potential quality-of-life
impacts—signal a critical public health education gap. While preventive strategies, including footwear modification, targeted stretching,
and ergonomic workplace adjustments, have been shown to mitigate tendon loading (27), these are unlikely to be adopted without
awareness of risk. Interventions should thus incorporate both occupational health policy and individual-level education, particularly for
women in professions requiring prolonged standing.

This study’s strengths include its integration of objective clinical assessments with self-reported exposure data, as well as its focus on a
working population in a regional context where cultural norms influence footwear choices. However, its cross-sectional nature limits causal
inference, and self-reported data introduce potential recall bias. Nonetheless, the robust and consistent dose—response trends across
multiple outcome measures lend weight to the observed associations. Future research should employ longitudinal designs to assess tendon
health changes over time and intervention trials to evaluate the efficacy of footwear modifications or targeted exercise programs in reducing
tendinitis risk.

CONCLUSION

This study identified a high prevalence of Achilles tendinitis among professional women who habitually wear high heels, with risk and
symptom severity increasing in a dose-response manner according to heel height, frequency of use, and daily wearing duration. Women
wearing heels greater than 3 inches and those using high heels daily exhibited the greatest burden, experiencing not only higher pain scores
but also significant declines in functional capacity as measured by FAOS, alongside greater difficulty in standing, walking, and stair
negotiation. Occupational factors, particularly prolonged standing of more than six hours per day, further amplified these risks, suggesting
a synergistic interaction between footwear mechanics and workplace demands.

The observed associations underscore the clinical importance of addressing footwear-related tendon loading as part of musculoskeletal
injury prevention strategies for working women. Preventive measures should include promoting lower heel heights, limiting daily wear
time, incorporating regular calf and Achilles stretching, and modifying occupational environments to reduce prolonged standing where
feasible. Awareness campaigns are essential, given the low recognition among participants of the long-term musculoskeletal consequences
of high heel use. Implementing these strategies may help reduce the incidence of Achilles tendinitis, preserve functional mobility, and
improve overall occupational health in this population.
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