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Plantar fasciitis: aetiology, epidemiology, management principles and effects of various health conditions.
Plantar fasciitis is a common musculoskeletal injury that causes heel pain due to “inflammation of the plantar fascia at its attachment to the heel bone” (Kent, 2007). However, thickening and degenerative tissue changes are more frequently observed than inflammation, making the term 'plantar fasciopathy' a more accurate description of the condition (Monteagudo et al., 2018). The term 'plantar fasciitis' will be used throughout this submission as it is the more widely recognised term. This submission discusses the aetiology, epidemiology, management principles, and the broader effects of the condition on various health conditions. To gather relevant information, a comprehensive search was conducted using databases like PubMed and Google Scholar, as well as textbooks, focusing on peer-reviewed articles and authoritative sources that address the causes, prevalence, and treatment of plantar fasciitis. This narrative review will synthesise findings to provide an overview of the current understanding and management of the condition.

Epidemiology
Plantar fasciitis is a common musculoskeletal condition, affecting approximately 1 in 10 people at some point during their lifetime (American Family Physician, 2019). Globally, an estimated 2 million individuals seek treatment for the condition each year, reflecting both its high prevalence and clinical burden (Monteagudo et al., 2018). Epidemiological studies suggest that it occurs more frequently in women, with a reported female-to-male ratio of around 2:1, and is particularly prevalent in those between the ages of 40 and 60, possibly due to age-related degenerative changes and cumulative mechanical stress (Buchbinder, 2004). Additionally, plantar fasciitis appears to be more widespread in Western populations, a trend that may be attributed to sedentary lifestyles, obesity, and prolonged weight-bearing activities associated with certain occupations or footwear choices (Nahin, 2018). Despite a range of conservative and interventional treatments, recurrence rates remain significant, with 10% to 20% of patients experiencing a return of symptoms, often requiring ongoing management to prevent chronicity (Thompson et al,. 2014).


Aetiology
Plantar fasciitis occurs due to degenerative irritation at the origin of the plantar fascia, located at the medial calcaneal tuberosity of the heel and the surrounding perifascial structures (Buchanan et al., 2024).
The plantar fascia consists of three sections that originate from the heel bone (calcaneus). It is crucial for preserving the foot's normal biomechanics, offering vital support to the arch, and acting as a shock absorber (Buchanan et al., 2024). However, several factors (discussed below) can impair its function and lead to conditions like plantar fasciitis. 
Repetitive overuse
Plantar fasciitis is typically classified as an overuse injury resulting from repetitive stress on the plantar fascia. It is a multifactorial condition, with no single cause entirely explaining its development (Rabadi et al., 2022). However, repeated strain that leads to micro-tears in the fascia is commonly the primary contributing factor in most cases and may help explain the condition’s progressive nature (Buchanan et al., 2024).
Abnormal posture
The main biomechanical risk factor for plantar fasciitis is overpronation during gait (Rabadi et al., 2022). In the stance phase, propulsion happens when the hallux (big toe) supports your body weight, and the windlass mechanism tightens the plantar fascia. People with flat feet (pes planus) tend to overpronate, meaning their hallux can’t dorsiflex properly, which increases stress on the fascia and leads to inflammation (Chang et al., 2014).
Obesity 
A 2014 study found that BMI affects plantar pain by comparing 202 people with plantar heel pain to 70 healthy controls. The group with heel pain had a higher BMI, likely because of the extra pressure on the feet while standing and walking (Sullivan et al,. 2015). Additionally, obese individuals with plantar fasciitis often face more complications with treatment, whether conservative or surgical (Sullivan et al,. 2015).
Other common risk factors include improper or unsupportive footwear, particularly shoes lacking adequate cushioning, which can increase strain on the plantar fascia (Petraglia et al,. 2017). A sudden increase in physical activity or exercise intensity, especially without appropriate conditioning, may also overload the tissue and contribute to microtrauma (Petraglia et al,. 2017). Age-related changes, such as natural tendon degeneration, reduced elasticity, and thinning of the plantar fascia, can predispose individuals to injury as they age (Petraglia et al,. 2017). Additionally, tight calf muscles, shortened Achilles tendon and/or foot muscle weaknesses can restrict ankle dorsiflexion, altering gait mechanics and increasing tension on the plantar fascia (Petraglia et al,. 2017). Occupational factors are also significant with jobs that involve prolonged standing or walking on hard surfaces, such as those in healthcare, retail, or manufacturing, have been associated with a higher risk of plantar fasciitis due to repetitive mechanical loading (Riddle et al,. 2003). These risk factors often act synergistically with more prominent contributors such as repetitive overuse, poor biomechanics, and obesity, compounding the likelihood of developing the condition.

The Role of Plantar Fasciitis in Exacerbating Obesity-Related Health Challenges

In individuals who are already obese, the development of plantar fasciitis can significantly exacerbate existing health challenges and create a cycle that is difficult to break. The chronic heel pain associated with plantar fasciitis often leads to reduced mobility and the avoidance of weight-bearing activities, including walking and exercise, which are essential for maintaining physical health (Mickle and Steele, 2015). This reduction in movement promotes a more sedentary lifestyle, making weight management increasingly difficult. In turn, this can lead to the progression or worsening of obesity-related comorbidities such as type 2 diabetes, hypertension, osteoarthritis, and cardiovascular disease, all of which are influenced by physical inactivity and excess body weight (Ford and Caspersen, 2012). Furthermore, the increased mechanical load placed on the feet due to excess body mass exerts greater strain on the plantar fascia, aggravating pain and inflammation. Over time, this can cause compensatory gait alterations, such as reduced stride length or altered joint loading, which redistribute forces to other areas of the body and increase mechanical stress on the knees, hips, and lower back (Butterworth et al., 2015). These adaptations, while initially protective, can lead to additional musculoskeletal complications and chronic pain. As physical function declines, psychological wellbeing may also be affected, with individuals experiencing frustration, low mood, and a loss of motivation to engage in physical activity or adhere to weight loss interventions. Consequently, plantar fasciitis in individuals with obesity can become a significant and multifaceted barrier to improving overall health, necessitating a multidisciplinary approach that addresses not only the mechanical aspects of foot pain but also the broader lifestyle and metabolic factors contributing to the condition.

Treatment and management

Plantar fasciitis is the leading cause of heel pain (Neufeld et al,. 2008). Patients often experience pain when taking their first steps in the morning or after extended periods of rest, along with a sharp, localised pain upon pressure over the medial aspect of the plantar calcaneus (Goff and Crawford, 2011). Accurate diagnosis relies on considering the full range of potential causes of plantar heel pain, with a thorough patient history and physical examination being essential components of the clinical assessment (Buchanan et al., 2024). Potential differential diagnoses for plantar heel pain include injury to the calcaneus, infection, bone pain related to sickle cell disease, bone contusion, neuropathic pain, tendinitis, osteoporosis, and, in rare cases, malignancy (Buchanan et al., 2024). On physical examination, patients may adopt an equine gait to offload the painful heel, with palpation of the medial plantar calcaneus eliciting sharp pain, and passive dorsiflexion of the ankle or first toe reproducing discomfort in the proximal plantar fascia while also helping assess Achilles tendon tightness (Trojian and Tucker, 2019). Ultrasound is considered the most reliable imaging technique for diagnosing plantar fasciitis, typically revealing thickening or swelling of the plantar fascia (Brukner and Khan, 2012). Treatment for plantar fasciitis can be broadly classified into short-term and long-term strategies and further divided into conservative and surgical interventions. In the short term, management focuses on relieving symptoms and reducing inflammation. Recommended measures include avoiding activities that aggravate the condition, applying cryotherapy post-activity, stretching exercises for the plantar fascia and calf muscles, and using silicone gel heel pads (Brukner and Khan, 2012). Additional therapies such as self-massage with a frozen bottle or golf ball, nonsteroidal anti-inflammatory drugs (NSAIDs), taping techniques, corticosteroid injections, and extracorporeal shock wave therapy may also be beneficial (Brukner and Khan, 2012). Long-term treatment focuses on addressing the underlying biomechanical issues and preventing recurrence. This includes strengthening exercises targeting the intrinsic muscles of the foot and proximal muscle groups, appropriate footwear with adequate arch support and cushioning, biomechanical correction (e.g., through orthotics), night splints to maintain dorsiflexion during sleep, soft tissue therapy, and, in persistent or severe cases, surgical intervention (Brukner and Khan, 2012). Endoscopic plantar fasciotomy is the preferred surgical method, offering faster recovery and better outcomes than open surgery, which requires longer immobilisation and carries risks like arch collapse and scarring (Trojian and Tucker, 2019). Obesity further increases the risk of postoperative complications and may delay recovery (Ubillus et al,. 20213).

Conclusion

Plantar fasciitis is a prevalent musculoskeletal condition with a complex aetiology, influenced by factors such as repetitive overuse, abnormal posture, and obesity. Its high prevalence, particularly among women and individuals aged 40 to 60, reflects its significant impact on daily life. The condition can lead to chronic pain, reduced mobility, and a decline in physical activity, which exacerbates comorbidities like type 2 diabetes, hypertension, and osteoarthritis. Effective management requires a comprehensive approach, addressing both biomechanical factors and broader health challenges, particularly in obese individuals. Preventive strategies and timely interventions are essential for reducing recurrence and improving quality of life.
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