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  ABSTRACT  
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 Plantar fasciopathy has become one of the most common 

underdiagnosed and undertreated heel pain. Many studies have been 

done to investigate predisposing factors for this disorder, but some of 

them contradicting. This may be attributed to the employment of 

physical examination as the sole diagnostic method, which is prone to 

bias. To investigate predisposing factor of plantar fasciopathy using 

ultrasound measurement. Cross-sectional study was conducted on 

patients with complaints of heel pain. They were assessed through 

physical examination and thickness of fascia plantar confirmed via 

ultrasound. Fascial thickness, demographic and risk factors data were all 

documented. A total of 106 patients with a mean age of 52.91±9.08 were 

employed. Bivariate analysis showed that age is the only significant risk 

factor (p=0.0017). ROC analysis indicated an AUROC value of 0.7097 

(95% CI; 0.596-0.823). LR+ calculation 50 years old age cutoff showed 

a 62.5% higher risk value. Older age is associated with an increased risk 

of plantar fasciopathy and should be considered in patients with heel 

pain complaints. Ultrasound-measured fascia plantar is an objective, 

easy-to-do, more readily available, and cost-effective method to help 

diagnose plantar fasciopathy. 
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1. Introduction 

Plantar fasciopathy is one of the most common heel pain etiologies encountered in outpatient department 

settings, with a prevalence of 7-10% [1]. Main proposed pathophysiologic mechanism underlying this 

condition is a degenerative irritation process involving plantar fascia on its medial calcaneal tuberosity and 

surrounding perifascial structures [2]. Patients suffering from plantar fasciopathy generally present with 

classic symptoms of heel pain, particularly on the inferior anteromedial side. These often cause limitations 

in daily activities such as walking and running, significantly reducing their quality of life [3- 5]. Plantar 

fascia is an anatomical structure that plays a pivotal role in stabilizing the longitudinal arch of the foot, thus 



Y. M. T. Siahaan, V. Hartoyo and V. Sunggono, 2022                                          Azerbaijan Medical Journal 

 

4886 
 

making it often susceptible to increased repetitive loads, specifically at the proximal insertion. Repetitively 

sustaining heavy load would later induce the formation of fibrous connective tissue to adapt to increased 

load, which will increase tendon thickness, leading to reduced elasticity and motion range [6]. 

 

Recent studies stated that increasing age, body mass index (BMI) > 30 kg/m2, long duration of standing or 

walking, and foot anatomical anomalies contribute to an increased risk of developing plantar fasciopathy [8- 

12]. However, results reported across studies still differ. For example, a study by [13] said that increasing 

age and long duration of standing have no strong correlation with plantar fasciopathy. These were later 

supported by [15], who conducted a study on a specific athlete population and discovered that physical 

examination, weight, height, and BMI did not correlate with plantar fasciopathy. This disparity in outcomes 

can be explained by the utilization of physical examination as a diagnostic procedure which is prone to 

produce biased observation results due to the subjectivity of examiners and possibilities of other etiologies 

with similar symptoms that are not possible to be evaluated with only a physical examination. Based on the 

inconsistent results, there is no clear consensus on definitive plantar fasciopathy predisposing factors. 

 

Ultrasound examination is a relatively efficient, easy-to-perform, and cost-effective procedure that 

objectively evaluates plantar fascia. In addition to asymptomatic individuals, ultrasound is now used to 

measure plantar fascia thickness in patients. [14] employed ultrasound to examine the relationship between 

elevations in BMI and plantar fascia thickness [16]. Besides plantar fascia thickness, ultrasound 

examination can evaluate fasciopathy conditions, which include hypoechogenicity, linear bands, and fluid 

accumulation [7]. Although no definite guideline exists, increased fascial thickness with a cutoff>0.4 mm is 

generally used in daily practice as a margin for diagnosing this disorder. 

 

The application of ultrasound examination in plantar fasciopathy diagnosis is an objective method to avoid 

inconsistency and bias and ensure the produced correlation can describe the actual condition. Ultrasound 

has been widely used in musculoskeletal cases to assess the anatomical conditions of tendons and fascias. 

Still, many studies have yet to apply it in establishing the relationship between predisposing factors and 

plantar fasciopathy, emphasizing using ultrasound as a diagnostic procedure. Therefore, this study aims to 

determine the role of predisposing factors in plantar fasciopathy incidence by assessing plantar fascia 

thickness using ultrasound examination in people suffering from heel pain. 

 

2. Materials and Methods 

We conducted a cross-sectional study on 106 patients who came to our outpatient department complaining 

of heel pain. Patients were at least 18 years old and were willing to participate in the study. Their symptoms 

were assessed and confirmed through positive tenderness in the anteromedial side of the heel found in 

physical examination. Later, patients were evaluated with an ultrasound examination by a certified pain 

sonologist to confirm that no other condition was causing the heel pain, such as fracture or infection. 

Patients with a history of trauma or infection on the heel region and who refused to participate were all 

excluded from the study. The patient was asked to lie in a prone position with both lower limbs in full 

extension while both ankles were at 90 degrees. A probe was placed on an imaginary line connecting the 

second toe and mid-heel at the medial side of the foot. Plantar fascia thickness was measured at its proximal 

end longitudinally close to the calcaneal insertion point. Plantar fascia thickness was measured three times 

using the inferior and superior parts at the calcaneus junction, after which the mean was calculated. 

Demographic data were also collected, including gender, age, risk factors, and activity type. 
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Fig.1 A. Measurement technique of plantar fascia, transducer is placed to a medial plantar area near the 

calcaneal insertion of the fascia; B. Plantar fascia thickness point of measurement (black arrow). 

 

2.1 Ethical Review 

This study has been declared to have passed the ethical review by the institutional clinical research ethic 

committee of Pelita Harapan University through the obtainment of an ethics number 185/K-

LKJ/ETIK/XI/2021 

 

2.2 Statistic Analysis 

Patients' data were collected, entered into Microsoft Excel, and analyzed using IBM SPSS Statistics version 

25. Descriptive data with a normal distribution were used, and the results were significant once the P-value 

was < 0.05. 

 

3. Results 

Demographic data are presented (Table 1). A total of 106 subjects consisting of 25 males (23.58%) and 81 

females (76.42%) with a mean age of 52.91+9.08 years old were employed in this study. The majority of 

subjects suffered from unilateral pain, either right or left (91.51%, N: 97), and also fell into the category of 

high-intensity activities with a duration of more than 6 hours daily (52.83%, N: 56). According to (Table 2), 

the means of unilateral and bilateral plantar fasciopathy thickness are different. That results is in line with 

the bivariate analysis of the two groups, which showed bilateral pain had a significant relationship 

(p=0.031) with an increase in plantar fascia thickness compared to the counterpart. The box plot graph 

(Figure 1) demonstrates a somewhat different distribution of plantar thickness in the one-sided plantar pain 

group compared to the two-sided counterpart with asymmetric thickness median and outliers. 

 

Based on Table 2, bivariate analysis of the risk factor group showed that age (p=0.0017) had a significant 

relationship with plantar fascia thickness, while gender (p=0.4964), activity (p=0.9429) and BMI 

(p=0.8078) did not. ROC analysis on the age variable (numeric) with plantar fasciopathy incidence 

indicated an AUROC value of 0.7097 with a 95% CI value of 0.596-0.823. Hence, the age output variable 

was 70.97%, as presented in Figure 2. Using an age cutoff of around 50 and < 50 years old, the sensitivity 

and specificity values were 72.92% and 56.25%, respectively. According to Table 3, LR+ calculation at the 

age cutoff around 50 showed a 62.52% higher risk value in the age group above this range for plantar 

fasciopathy. 

 

Table 1. Demographic data of plantar fasciopathy patients 

Variables n = 106 % Mean ± SD 

Gender    
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 Male 25 23.58 - 

 Female 81 76.42 - 

Age (years old) - - 52.91 ± 9.08 

Weight (kg) - - 67.01 ± 12.54 

Height (cm) - - 160.1 ± 7.76 

Body Mass Index (kg/m2)   26.12 ± 4.39 

 <18.5 (underweight) 1 0.94 - 
 18.5-24.9 (normal) 55 51.89 - 

 25-29.9 (overweight) 34 32.08 - 

 >30 (obese) 16 15.09 - 

Daily activities    

  Low intensity 20 18.87 - 

  Moderate intensity 30 28.30 - 

  High intensity  56 52.83 - 

Heel thickness    

 Unilateral pain 97 91.51 0.47±0.11 

 Bilateral pain 9 8.49 0.38±0.09 

 

Table 2. Mean differences in plantar fascia thickness (high vs. low risk) 

No Variables N Mean ± SD Min Max P-value 

1 Affected side      

 Bilateral pain 9 0.552±0.1639 0.38 0.87 0.031* 

 Unilateral pain 97 0.468±0.1038 0.23 0.78  

2 Age      

 ≥50 years old 67 0.501±0.118 0.26 0.78 0.0017* 

 18-49 years old 39 0.432±0.0832 0.23 0.67  

3 Gender      

 Female 81 0.48±0.1222 0.23 0.87 0.4964 

 Male 25 0.462±0.0667 0.36 0.63  

4 Body mass index      

 Overweight to Obesity 52 0.478±0.112 0.26 0.87 0.8078 

 Underweight to Normal 54 0.478±0.112 0.23 0.78  

5 Daily activities      

 Low and high intensity 76 0.475±0.118 0.23 0.87 0.9429 

 Moderate intensity 30 0.477±0.09 0.26 0.72  

 

 
Graph 1. Plantar thickness box plot 
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Table 3. Comparison of the cutoff values of age against plantar fasciopathy 

Age (years old) Sensitivity Specificity Classified LR + LR - 

≥49 77.03 50.00 68.87 1.5405 0.4595 

≥50 72.97 56.25 67.92 1.6680 0.4805 
≥51 67.57 62.50 66.04 1.8018 0.5189 

 

 
Graph 2. Receiver Curve of Age Against Plantar Fasciitis 

 

4. Discussion 

Plantar fasciopathy is a condition where plantar fascia undergoes a structural change, particularly at its 

proximal insertion located on the calcaneus bone. This process is generally accompanied by thickening and 

degeneration of its tissue compared to the more commonly known condition, namely plantar fasciitis, 

associated with the inflammatory process. The degeneration mentioned above in plantar fasciopathy 

patients is commonly associated with several predisposing factors, including gender, foot shape, BMI, age, 

work type, and activity duration. 

 

Many studies have investigated various predisposing factors related to fasciopathy conditions and their 

occurrence. Still, most studies adopted physical examination as the standard for diagnosing plantar 

fasciopathy. The results can vary depending on multiple factors, mainly subjective preference and examiner 

perception. Thus a more objective method is needed to ensure an accurate diagnosis of plantar fasciopathy. 

Increased thickness of plantar fascia detected through radiologic examination (for example, from ultrasound 

measurement) is one objective evidence for a degenerative process associated with clinical symptoms of 

inferior heel pain. This finding can be attributed to the adaptation process from the fascia due to wear and 

tear, trauma, or overuse injuries. These repetitive injuries require a more sustainable structure. The flexible, 

loose structure of fascia is then replaced by a more rigid structure of fibrous tissue, which contributes to 

increased thickness and reduced resilience of plantar fascia, resulting in reduced capacity to accommodate 

load and pain [15]. 
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Plantar fascia thickness can be objectively assessed using radiologic examinations such as ultrasound and 

magnetic resonance imaging (MRI). Ultrasound application in identifying the thickness and condition of 

fasciopathy in the plantar fascia is more commonly chosen. Because ultrasound is a relatively easy and 

more readily available method capable of showing high spatial thickness and quality, detecting complete or 

partial rupture, bony spurs formation, and giving a live image of interfacial classification, perifascial fluid 

collection, and fascial biconvexity [16]. 

 

Studies utilizing the application of ultrasound examination to measure fascia plantar thickness have been 

done before, although the population included in these studies is asymptomatic. Studies such as those 

performed by [18] concluded that plantar fascia thickness significantly correlated with age and BMI. We 

employed ultrasound examination to obtain the actual plantar fascia condition in this current study using 

fascia plantar thickness measurement. All 106 subjects i.e.100%, were found to increase plantar fascia 

thickness. Up to 9 people, i.e., 8.4% with pain complaints on both sides of the heel, had a significant 

increase in the thickness compared to their counterparts who suffered from only one side (0.552: 0.468). 

The results showed that women had a greater plantar fascia thickness than men (0.462: 0.48). Our study 

discovered that age out of the four predisposing factors has a significant relationship with the increased 

thickness of fascia plantar, which is associated with plantar fasciopathy. The highest prevalence of plantar 

fasciopathy obtained was at 40-59 years old with a 0.001 P-value, while a plantar fascia thickness >0.4 cm 

on either side of the heel was detected at a mean age of 54.9 years with a 0.004 P-value. 

 

The Receiver Curve of age against plantar fasciopathy presented in Figure 1 shows that the age group > 50 

years has a 65.52% higher risk of developing plantar fasciopathy than groups < 50 years. This higher 

incidence rate can be explained because the age group > 50 years often has certain pathological conditions 

associated with the degenerative process that directly or indirectly affects the thickening of the plantar 

fascia, such as ankylosing spondylitis, rheumatoid arthritis, gout, or diabetes. These conditions can reduce 

blood circulation to the feet and cause an additional burden on the plantar fascia. The aging process is also 

associated with the "wear and tear" process in the plantar fascia due to heel fat pad degeneration, overuse, 

and inflammation [19]. 

 

Our study results also showed no correlation between Body Mass Index (BMI) and plantar fasciopathy. 

This finding contradicts other studies' findings, for example, studies by Frey (2007) and Gowda (2015), 

which both concluded that BMI has a relationship with plantar fasciopathy. Gowda discovered that 66.7% 

of patients with plantar fasciopathy were obese, indicating that BMI was considered important in the 

disorder's development. Frey further reported overweight or obese patients with a 1.4 x higher probability of 

developing plantar fasciopathy [20], [21]. The justification for this finding is that higher mechanical loads 

on the foot increase plantar fascia stress, and increased fat mass from higher BMI promotes increased 

inflammatory mechanisms [22], [23]. In our study, although 49.05% of subjects with a BMI >25 (kg/m2) 

had a plantar fascia thickness >0.4 cm, the P-value did not show any significant relationship. Another 

previously reported predisposing factor triggering heel pain is the type and intensity of daily activities such 

as standing, walking, or running for an extended period [13], [24]. Lengthy and higher power daily 

activities cause increased pressure and stretch on the plantar fascia, thus considered a predisposing factor 

[24]. Statistical analysis of this study's results show no significant correlation between the intensity of 

activities and plantar fascia thickness (0.475: 0.477). These study show differences between observations 

recorded in this study. Previous studies’ results focus on BMI and daily activities may be explained because 

our study uses more objective criteria of the increased fascial thickness measured by ultrasound as a 

diagnostic standard for fasciopathy. The use of ultrasound also reduces the possibility of bias from other 

possible underdiagnosed heel pain causes. 
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Limitations of this cross-sectional study include the inability to follow up on each case and the transient 

nature of this study providing one-dimensional data, which tends to give a narrow picture regarding the 

result of the study. Moreover, all discussed risk factors did not consider abnormalities' presence in the foot 

structure and shoe types commonly used by patients as confounding factors. 

 

5. Conclusion 

Increased age is associated with increased thickness of plantar fascia, thus making plantar fasciopathy a 

diagnosis option that should be considered with people complaining of heel pain. Plantar fascia thickness 

measurement with ultrasound is an easy-to-do, more readily available, and cost-effective method that can 

objectively diagnose plantar fasciopathy. 
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