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Background: Plantar fasciitis is one of the most common complaints seen in podiatric practice. Typically, the 
diagnosis is made based on clinical presentation and patient history. Biomechanics is believed to also 
contribute to the onset of this condition through a decreased ankle joint range of motion.  
Methods: The design was a retrospective case-control study of patients with plantar fasciitis (n = 23) and a 
control group (n = 54). Medical records from the Scholl Foot Clinic at Rosalind Franklin University were 
abstracted for measurements for ankle joint dorsiflexion with the knee extended and flexed along with other 
patient variables.  
Results: Patients diagnosed with plantar fasciitis did not have a significant decrease in ankle joint dorsiflexion 
(p = 0.8979). A significantly higher body mass index (BMI) was noted in patients diagnosed with plantar 
fasciitis as compared to the control group (34 +/- 7.99 v. 29 +/-5.81; p = 0.0046). Increased plantar fasciitis 
was also noted in cavus foot structure (p = 0.0323) and in women (p = 0.0147 for left and p = 0.0250 for right). 
Conclusions: An increased BMI, cavus foot structure, and female gender were found to be associated with a 
diagnosis of plantar fasciitis. 
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revious research has estimated that 
approximately two million Americans are 
annually affected by plantar fasciitis1  and it is 

further estimated that up to 25% of all foot injuries 
are due to plantar fasciitis.2   
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Plantar fasciitis, the inflammation of the plantar 
aponeurosis (most often of the central portion), is 
commonly responsible for the symptoms of the heel, 
midfoot and forefoot pain.1,3,4  Its diagnosis is usually 
made solely on history and physical examination 
despite the etiology of being poorly understood.5,6   

 

It has been hypothesized that anatomical, 
biomechanical and environmental factors may 
influence the inflammation of the plantar 
aponeurosis.7  Anatomical factors include weight, 
tarsal coalition, and fat atrophy, where as 
biomechanical and environmental factors include 
tight Achilles tendon and poor footwear or walking 
barefoot respectively.8  
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Figure 1  Box Plot for Degrees of Dorsiflexion Knee 
Extended. 
 
 
Furthermore, a plantarflexed ankle joint allows for the 
contraction of the fascial tissue which is stretched 
during the midstance possibly causing microtears 
which induce a reparative inflammatory response.6 
This latter consideration has led us to believe that the 
chief etiology might indeed be of a biomechanical 
nature (i.e. tight Achilles tendon), since a majority of 
runners have a tight Achilles tendon which leads to 
the plantarflexed ankle.6  
 
Values for dorsiflexion of the ankle joint vary in the 
literature significantly and range from 0 degrees to 25 
degrees.9 However, for the purpose of this study it 
was necessary to classify the minimum amount of 
motion that must occur at the ankle joint for a patient 
to be classified as having normal ankle joint range of 
motion and those with less being classified as having 
an equinus. While it has been found that static 
measures and dynamic measures are not well 
correlated, the most widely accepted values in the 
literature for static measurements, and for the 
purpose of this study, state that the minimum amount 
of dorsiflexion necessary at the ankle for the normal 
gait is 10 degrees of motion.10, 11, 12, 13, 14, 15   
 
We hypothesized that patients complaining of plantar 
fasciitis would have an increased incidence of equinus 
deformity as compared to a control group of patients 
who do not complain of symptoms relating to plantar 
fasciitis and who had no previous history of a plantar 
fasciitis diagnosis. 
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Figure 2  Box Plot for Dorsiflexion Knee Flexed. 
 
 
Methods 
 
A retrospective study of patient records was 
performed at the Rosalind Franklin Student Clinics. 
The study protocol and procedures were approved by 
the University’s Institutional Review Board. 
Consecutive records from the archives were pulled 
from podiatric patients with a diagnosis code of 
plantar fasciitis, beginning before and up to March 
3rd, 2005 resulting in 48 patient records. These were 
selected for review based upon complete record of 
the following criteria: age, height, weight, occupation, 
typical shoe gear, what elicited pain for the patient, 
whether radiographs were obtained and the findings, 
bilateral ankle joint range of motion (knee extended 
and flexed) and foot structure. Any chart with 
incomplete or missing data according to the criteria 
previously set forth was excluded resulting in a patient 
population of 23 (17 women and 6 men) with a mean 
± standard deviation (SD) age of 49 ± 11 years (range 
25 to 69 years). 
 
A control group was formed from consecutive patient 
charts without a diagnosis code of plantar fasciitis or 
history of ankle joint trauma. These charts were 
reviewed and included upon complete notation of the 
following criteria: age, height, weight, occupation, 
typical shoe gear, bilateral ankle joint range of motion 
(knee extended and flexed) and foot structure.  
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Figure 3  Box Plot for BMI. 
 
 
Following chart review and exclusion criteria a group 
of 54 patients was formed to serve as the control 
group with a mean age of 49 ± 11 years (range 18 to 
68 years). 
 
Data analysis was performed using STATA (version 
9.1, College Station, TX) to determine whether a 
significant difference existed in the prevalence of 
equinus between the plantar fasciitis group and the 
control group. Other variables were also analyzed to 
determine the interrelationship with plantar fasciitis 
including BMI, gender, shoe gear, foot structure, and 
occupation. For continuous predictor variables one-
way analysis of variance (ANOVA) with Bartlett's test 
for equal variance was used. For categorical predictor 
variables ANOVA with Scheffe's Post Hoc test was 
utilized. For dichotomous predictor variables Fisher's 
exact test was used.  
 
 
Results 
 
While a trend towards plantar fasciitis patients having 
decreased ankle dorsiflexion was expected, these 
findings were not significant (p = 0.8979) (Figs. 1 and 
2). Mean dorsiflexion ± SD of the left ankle was 
found to be -1.91 ± 7.44 with the knee extended and 
5.96 ± 7.85 with the knee flexed. For the right ankle 
these values were -1.74 ± 6.12 knee extended and 
6.57 ± 7.19 knee flexed (Table 1). 
 
 
 
 

A significant difference was found to exist between 
the control group and the plantar fasciitis group in 
BMI (p = 0.0046); those being diagnosed with plantar 
fasciitis having an increase in BMI. (Fig. 3) A similar 
trend in respect to weight (p = 0.0394) was also 
noted. An increased incidence of plantar fasciitis was 
found in those patients with a cavus foot structure (p 
= 0.0323). An increase in plantar fasciitis was found 
in women (p = 0.0147 for left and p = 0.0250 for 
right) (Table 2). No correlation between the patients 
with plantar fasciitis and their occupation, shoe gear 
or age was found.  
 
 
Discussion 
 
In this retrospective study patients with equinus were 
in fact not found to have a significant difference in 
the formation of plantar fasciitis (p=0.8979) (Figures 
1,2). A trend was noted in increased gastroc-soleal 
(32% greater) and gastrocnemius equinus (20% 
increase) as compared to the control group. Despite 
these trends a statistical significance was not found to 
exist disproving our initial hypothesis. 
 
The etiology of equinus deformity has spawned much 
research into determining its associated causes and 
complications. Some that have been more anecdotal 
include increased weight, age, foot structure, sex, 
occupation, or poor shoe gear. Another theory has 
been that if an ankle joint that is already 
compromised by an abnormally limited range of 
motion, as in equinus formation, is then subjected to 
unusual stress or exertion, such as repetitive daily 
trauma to the surrounding structures, conditions such 
as plantar fasciitis are a probable result.6  
 
Although its link to plantar fasciitis may seem 
obvious, there are few articles that directly state or 
have adequate statistical value to prove the link. 
Riddle, et al., state that equinus, BMI, and work 
related weightbearing are the most relevant risk 
factors in predicting plantar fasciitis.1 However, in 
their more recent article on the same topic they state 
BMI as being the only contributory variable for a 
reduced Lower Extremity Functional Score.16  
 
 
 

© The Foot and Ankle Online Journal, 2009 



Volume 2, No. 3, March 2009                                           The Foot and Ankle Online Journal

 
 

 
 
Other authors such as Warren found a higher 
incidence of equinus in those patients who had not 
had symptoms of plantar fasciitis.17

 
As obesity is an often cited cause of plantar fasciitis 
the weight and BMI calculations of the plantar 
fasciitis group were compared to the control group.1 
This was performed using the Centers for Disease 
Control and Prevention (CDC) guidelines for 
calculation and categorization: normal (BMI <25), 
overweight (25-<32), obese (32-<36), grossly obese 
(36-<40), and morbidly obese (greater than 40) based 
on the patient’s height and weight.18 Data analysis 
revealed a significant difference existed between the 
two groups (p=0.0046) for BMI and also for weight 
(p=0.0394) supporting the theory that BMI and 
weight are predictive for the development of plantar 
fasciitis. (Fig. 3) 
 
Gender has long been thought to play a role in the 
development of plantar fasciitis and women are 
considered to be the group most often affected with 
plantar fasciitis.6  
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Although this can be attributed to shoe gear 
difference when compared to the control group, a 
trend that did not reach significance could be seen in 
a larger number of women being afflicted with plantar 
fasciitis than the more evenly distributed gender of 
the control group (74% compared to 59%). This 
study revealed that women had a significant decrease 
in ankle joint dorsiflexion with the knee extended (p 
= 0.0147 for left and p = 0.0250 for right). The shoe 
gear of men versus women was analyzed and no 
significant finding could be noted. This supports the 
theory that decreased ankle joint dorsiflexion might 
be another contributory factor in plantar fasciitis 
development in women. 
 
Foot structure is commonly noted a predictive factor 
in the formation of plantar fasciitis, pes planus being 
more susceptible to its formation.7,8 In this study it 
was found that pes cavus feet actually had an 
increased incidence of plantar fasciitis than pes planus 
feet (p = 0.0323). Other factors such as age, 
occupation, and shoe gear were analyzed and no 
significant finding could be noted in the formation of 
plantar fasciitis. 
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There are several primary limitations for this study. 
First, since research was collected from previous 
medical chart data that was documented by students, 
there is a potential for evaluator variability. It is safe 
to assume that the ankle joint ranges of motion 
measurements for each patient were not done by the 
same person and there is a potential for differing 
amounts of force applied during dorsiflexion exam.8 
Since the students taking the measurements were 
supervised by experienced clinicians, any gross errors 
or miscalculations are less likely.  Furthermore, Martin 
and McPoil state that in ankle dorsiflexion 
measurements, interrater reliability can be expected.19  
 
Because patients self report their height and weight 
there is a potential under or overestimation of the 
BMI. Recent research however has shown that 
underestimation is more likely than overestimation in 
self reported groups.20  This study was also limited by 
lack of consistent detail provided by the medical 
charts this study required, therefore resulting in a 
reduction in sample size from the initial group of 
patients diagnosed with plantar fasciitis. However, a 
larger sample size may have provided the power to 
detect differences in ankle joint dorsiflexion. A 
limitation related to the data analysis is that this study 
used the foot as a unit and rather than using a 
clustered analysis of feet. 
 
 
 
 

 
Conclusion 
 
The authors hypothesized that a greater incidence of 
equinus deformity could be found among patients 
with plantar fasciitis than in those without history of 
plantar fasciitis. Upon examination of the data it was 
found that this initial hypothesis could not be 
supported by the analysis. Females diagnosed with 
plantar fasciitis were found to have to have a 
significant decrease in ankle joint dorsiflexion with 
the knee extended. An increased BMI and weight as 
well as a cavus foot structure were the only variables 
that showed a significant increase among all patients 
diagnosed with plantar fasciitis as compared to the 
control group. Other variables such as occupation, 
age, and shoe gear were not found to be of statistical 
significance when compared to a control group. 
 
The results of this study suggest that weight loss 
should be utilized as a primary conservative treatment 
for patients diagnosed with plantar fasciitis who have 
a higher than normal BMI and weight before surgical 
alternatives are employed. Further prospective study 
with a larger patient population is warranted ensuring 
consistent charting and including clinically measured 
height and weight data. 
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