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A B S T R A C T  

Background: Plantar fasciitis is one of the most common musculoskeletal 
conditions affecting the foot, primarily presenting as intense heel pain at the 
site where the plantar fascia inserts into the anterior aspect of the calcaneus. 
Plantar fasciitis is a common cause of heel pain, often resulting from prolonged 
standing, inappropriate footwear, and poor biomechanics. Objective: To assess 
the prevalence and contributing factors of plantar fasciitis among working 
women. Methodology: This cross-sectional study was conducted with a sample 
of 176 working females from Lahore over a duration of six months, following 
the submission of the study synopsis. Non-probability purposive sampling was 
used for participant selection. The inclusion criteria consisted of females aged 
25 to 50 years, currently working with more than six months of experience, and 
working at least seven hours a day, while also wearing hard, non-cushioned 
footwear with no built-in arch support. The exclusion criteria included females 
with recent foot or lower extremity injuries, neurological conditions (e.g., 
diabetes, peripheral vascular disease), psychological or mental disorders, or 
those who did not consent to participate. After gathering the responses through 
the demographic and structured questionnaire, we analysed the data using 
SPSS version 26. The data analysis was carried out statistically using 
descriptive statistics; the continuous variables were presented in tables with 
means and standard deviations, and the ordinal variables were presented in 
frequency tables. Results: Among 176 working women, the mean age of 
32.86±3.96 years, the body weight of 65.15±8.14 kg, and the average height of 
5.38±0.13 feet. The majority of participants were healthcare workers (46.6%), 
followed by office workers (22.7%). Average daily standing and walking 
durations were 5.96±1.91 hours and 4.66±1.52 hours, respectively. Only 33.5% 
exercised regularly. Chi-square analyses showed significant associatios 
between plantar fasciitis and various factors like standing duration, walking 

duration and footwear type. Conclusion: The prevalence of plantar fasciitis is 
18.8% among working women, assessed via the Windlass test. Statistically 
significant associations were observed with age, body weight, occupation, 
prolonged standing and walking, lack of exercise, and footwear type (p<0.05). 
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I N T R O D U C T I O N  
 
Heel pain is a widespread issue faced by adults 
presenting with severe and chronic pain in the 
foot and ankle, typically caused by plantar fasciitis 
(PF). Plantar fascia is a thick fibrous layer of 
connective tissue which is located on the plantar 
surface of the foot. It has a triangular anatomy as 
it arises from the medial border of the calcaneal 
tuberosity and attaches at the base of the 
proximal five phalanges through the plantar plate 
and the metatarsophalangeal joints through 
collateral ligaments and deep transverse-
metatarsal ligaments.1 It is defined as a syndrome 
that occurs as a result of repeated micro-trauma 
to the plantar fascia, usually at its origin on the 
calcaneus bone, making the heel of the foot. 
Although its name indicates it is an inflammatory 
condition, it is a degenerative disorder that 
develops with time.2 Studies show that in addition 
to degenerative alterations, histological 
observations reveal granulation tissue, micro-
tears, disorganised collagen, and notably absent 
conventional inflammation.3 

 
There are many factors that contribute to plantar 
fasciitis, including obesity, which is present in 
more than 70% of individuals with plantar 
fasciitis. Heel spurs formation, ageing, prolonged 
standing (greater than 8 hrs.), wearing hard 
shoes, reduced first metatarsophalangeal joint 
extension, reduced ankle dorsi-flexion, reduced 
flexibility in plantar fascia, increased ankle 
pronation, middle-aged females, and young male 
athletes are at high risk of developing plantar 
fasciitis. Numerous seronegative spondylo-
arthropathies have been linked to PF; however, in 
around 85% of cases, no systemic variables are 
known to be involved.4 It is usually presented by 
pain in the medial border of the heel that is 
worsened by prolonged standing or performing 
weight-bearing activities and on initial steps after 
a prolonged period of inactivity, and is relieved by 
rest.5  
 
Plantar fasciitis is one of the most common 
musculoskeletal conditions affecting the foot, 
primarily presenting as intense heel pain at the 
site where the plantar fascia inserts into the 
anterior aspect of the calcaneus. The pain is 
typically most severe with the first steps after 
waking or following extended periods of 
inactivity.6 It can also be triggered by long 
durations of standing or walking, making it 

particularly relevant for individuals engaged in 
occupations that demand prolonged weight-
bearing. In athletic populations, symptoms may 
arise during high-intensity training, often easing 
during activity but recurring afterwards. PF is 
frequently accompanied by stiffness, localised 
swelling, and impaired foot function, all of which 
negatively impact daily mobility and overall 
quality of life.7 Research suggests that women are 
affected by PF slightly more than men, potentially 
due to differences in biomechanics, footwear, and 
hormonal influences. Despite being prevalent, PF 
remains under-researched in a specific 
occupational population. Many women in urban 
centres work long hours in roles that require 
continuous standing or walking, often in non-
ergonomic conditions with inadequate footwear 
support.8 

 
The global prevalence of PF is more than 10% in 
the general population around the globe per 
annum.9 Considering the prevalence of plantar 
fasciitis in Pakistan, different studies show a high 
prevalence of this condition in individuals. A study 
was made to evaluate the prevalence of plantar 
fasciitis in 364 police officers in Peshawar, which 
showed that about 13.2% officers had plantar 
fasciitis.10 A similar research conducted in Multan 
to evaluate the prevalence of plantar fasciitis in 
working females showed a 72% prevalence rate.11 
Another study evaluating the prevalence of 
plantar fasciitis in 147 female traffic wardens of 
Lahore showed a high prevalence of 38.7%. Such a 
high prevalence of PF makes it a medical 
condition that requires an effective treatment 
plan.12 

 
Imaging is not required to diagnose plantar 
fasciitis; instead, it is a clinical diagnosis. Heel 
spurs on the inferior surface of the heel or 
calcifications in the soft tissues may be seen on X-
rays or ultrasound evaluations. Furthermore, a 
common aspect of ultrasonography is the 
thickening and swelling of the PF.3 A special test, 
the Windlass test, is widely used in clinical 
settings for manual assessment and diagnosis of 
PF.13 The foot function index (FFI), modified 
plantar fasciitis pain scale (PFPS) questionnaire 
and foot health status questionnaire (FHSQ) are 
commonly used questionnaires for assessing 
PF.9,14 Conservative management is the first-line 
treatment and is effective in most cases. Rest and 
avoidance of aggravating activities help reduce 
stress on the fascia. At the same time, ice 
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application can provide symptomatic relief by 
decreasing local inflammation.15  
 
Stretching exercises, particularly those targeting 
the plantar fascia and calf muscles, are widely 
recommended for improving flexibility and 
reducing tension. Strengthening the intrinsic foot 
muscles through exercises such as towel curls also 
aids in supporting the arch and improving foot 
function. Additionally, using supportive footwear 
and orthotic inserts can offload stress from the 
fascia, improving comfort during daily activities.16 

Other conservative interventions include night 
splints, which help maintain the fascia in a 
stretched position overnight, thereby reducing 
morning pain. Foot taping techniques, such as 
low-dye taping, provide temporary support and 
pain relief during weight-bearing tasks. Manual 
therapy, including soft tissue mobilisation and 
joint mobilisation by physiotherapists, can 
address biomechanical deficits and improve tissue 
mobility.  
 
Weight management is also emphasised, as excess 
body weight increases the mechanical load on the 
plantar fascia. Short-term use of NSAIDs may be 
appropriate for managing pain and inflammation, 
but should be used cautiously.17 There are many 
conservative and traditional physiotherapy 
methods used for the treatment of PF, including 
the use of electrical modalities, rest, icing, using 
NSAIDS, taping, using heel pads, soft tissue 
mobilisation, joint mobilisation, stretching of the 
Achilles tendon, or foot and leg strengthening 
exercises.  Modern physiotherapy practices have 
incorporated new ways to relieve plantar fasciitis 
pain and discomfort through the Graston 
technique and ergonomics technique, which are 
types of instrument-assisted soft tissue 
mobilisation (IASTM).18,19  
 

Plantar fasciitis is a common cause of heel pain, 
often resulting from prolonged standing, 
inappropriate footwear, and poor biomechanics. 
Working women in Pakistan, especially in urban 
settings, are increasingly exposed to such risk 
factors due to demanding occupational roles and 
limited ergonomic awareness. The purpose of 
study is to evaluate its prevalence and 
contributing factors in working women is 
essential for the early identification, prevention, 
and management. This study will help inform 
targeted interventions to improve occupational 
health and reduce productivity loss among 
working women. 

M E T H O D O L O G Y  
 
This cross-sectional study was conducted with a 
sample of 176 working females from Lahore over 
a duration of six months, following the submission 
of the study synopsis. Non-probability purposive 
sampling was used for participant selection. The 
inclusion criteria consisted of females aged 25 to 
50 years, currently working with more than six 
months of experience, and working at least 7seven 
hours a day, while also wearing hard, non-
cushioned footwear with no built-in arch support. 
The exclusion criteria included females with 
recent foot or lower extremity injuries, 
neurological conditions (e.g., diabetes, peripheral 
vascular disease), psychological or mental 
disorders, or those who did not consent to 
participate.  
 
The prevalence of PF was assessed using the 
windlass test and the PFPS. After gathering the 
responses through the demographic and 
structured questionnaire, we analysed the data 
using SPSS version 26. The data analytic objective 
was carried out statistically using descriptive 
statistics; the continuous variables were 
presented in tables with means and standard 
deviations, and the ordinal variables were 
presented in frequency tables. The size of the 
sample was calculated by the following formula:  

n =  
[Z2 × P × (1 − P)]

e2
 

Where z=confidence level=0.95×100=95% CI, 
P=expected true proportion=0.66, e=desired 
precision (half desired CI width)=0.07, n=sample 
size=176. 
 
R E S U L T S  
 
The study revealed that the female participants 
had an average age of 32.86 years with a standard 
deviation of 3.96 years, indicating a relatively 
consistent age range. The average body weight 
was 65.15 kg, and the height was 5.38 feet, with 
small variations in both. Participants exhibited 
moderate variability in their standing and walking 
durations, with an average of 5.96 hours spent 
standing and 4.66 hours spent walking each day. 
The majority of participants were healthcare 
workers, followed by office workers, business 
professionals, and those in education and 
marketing. However, a significant portion of the 
group, 66.5%, did not engage in any form of 
exercise. Regarding footwear, most participants 
wore shoes (52.3%) or sandals (28.4%), while 
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fewer chose slippers (12.5%) or heels (6.8%). The 
study also examined the prevalence of PF using 
the Windlass test, finding that 18.8% of the 
participants tested positive for the condition.  
 
Among those with PF, the average pain/disability 
score on the PFPS Scale was 66.45, indicating 
moderate levels of discomfort and disability 
related to the condition. Chi-square analyses 
showed significant associations between PF and 
various factors such as age, body weight, 
occupation, standing duration, walking duration, 
exercise habits, and footwear type. Notably, 
wearing slippers was linked to a higher 
prevalence of PF, and those who engaged in 
regular exercise were less likely to test positive 
for the condition. Occupations that involved 

longer standing or walking durations, particularly 
in healthcare, also showed a higher incidence of 
PF. These results highlight the influence of 
lifestyle factors and footwear on the development 
of PF in females. 
 
D I S C U S S I O N  
 
In this study, the prevalence of PF among working 
women was assessed using the Windlass test, with 
the severity of the condition further evaluated 
through the PFPS. The findings demonstrated that 
18.8% of the 176 female participants tested 
positive for PF, with 33 individuals showing signs 
of the condition. The mean PFPS score for these 
participants was 66.45±10.29, suggesting that 
while there was a moderate level of pain and    

 
Table 1: Demographic characteristics 

 

Variables Category 
Frequency 

(f) 

Percentage 

(%) 

 

 

 

Occupation 

Healthcare 

Workers 
82 46.6 

Office Workers 40 22.7 

Business 

Women 
20 11.4 

Educationist  22 12.5 

Marketing 

Persons 
12 6.8 

Exercise 

Involvement 

Yes 59 33.5 

No 117 66.5 

Types of Footwear Shoes 92 52.3 

Sandals 50 28.4 

Slippers 22 12.5 

Heels 12 6.8 

Prevalence of PF 
Positive 33 18.8 

Negative 143 81.3 

  
Mean 

Standard 

Deviation 

Age (years)  32.86 3.96 

Body Weight (kg)  65.15 8.14 

Height (feet)  5.38 0.13 

Standing Duration 

(hrs/day) 

 5.96 1.91 

Walking Duration 

(hrs/day) 

 4.66 1.52 

PFPS Score 

(females with PF) 

 66.45 10.29 
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Table 2: Association of PF with demographics 
 

Association 
Chi-Square 

Value 
p-value 

Age and PF 55.70 <0.001 

Body Weight and PF 93.61 <0.001 

Occupation and PF -- <0.001 

Standing Duration 

and PF 
36.17 <0.001 

Walking Duration 

and PF 
36.17 <0.001 

Exercise 

Involvement and PF 
0.001 0.001 

Type of Footwear 

and PF 
10.03 <0.001 

 

disability reported,  there was also considerable 
variability in the severity of symptoms. This 
variation implies that while some participants 
may experience only mild discomfort, others may 
face more significant challenges due to PF. 
 
In comparing these findings with existing 
literature, several important parallels and 
distinctions can be observed. Komal Santosh Bhoir 
et al presented an article in 2021 and found that 
only 21% nurses had a positive windlass test.20 
These findings were in line with the current study, 
indicating that working females have a significant, 
mild to moderate prevalence of PF. Further 
studies adopted self-reported measures to 
evaluate the prevalence of PF in subjects, 
probably of which a significantly higher 
prevalence of PF was noted. For instance, Nawaz 
et al. (2023) documented a high prevalence of 
heel discomfort (62.4%) among young 
professionals, with a higher incidence reported 
among women (77.8%).21 Their study found 
occupational roles, particularly among teachers 
and nurses, to be strongly associated with heel 
pain, and identified standing and sitting durations 
as critical variables, factors that align closely with 
the current research. 
 
The study also sought to identify the factors 
contributing to the development of PF among 
working women. The results revealed that several 
key demographic and occupational factors were 
significantly associated with the onset of PF. 
These included age, body weight, occupation type, 
duration of standing and walking, involvement in 
exercise, and the type of footwear worn by 
participants. Both intrinsic factors, such as age 

and body weight, and extrinsic factors, including 
the demands of specific occupations and footwear 
choices, appeared to influence the likelihood of 
developing PF. For example, healthcare workers, 
who spend long hours standing or walking, had a 
higher prevalence of PF, with 12 out of 82 
healthcare professionals testing positive. This 
highlights the significant impact that occupational 
factors can have on the development of PF, 
suggesting that occupations requiring prolonged 
periods of standing or walking may increase the 
risk of the condition.  
 
These current study’s findings were supported by 
research conducted by Tamir Tsehay et al. (2023) 
in Ethiopia, where 51.8% of nurses working in 
surgical units reported experiencing PF. This high 
prevalence was linked to long-standing durations, 
increased work demands, and extended weekly 
working hours—occupational stressors similar to 
those identified in the present study.22 Similarly, 
Hashmi et al. (2020), who explored the prevalence 
of PF among female teachers in Sialkot, reported a 
higher prevalence rate of 46.3%. This study also 
identified age as a significant predictor of PF, a 
finding that aligns with the current study’s results. 
It suggests that age-related biomechanical and 
physiological changes may universally contribute 
to the condition, regardless of the specific 
population or profession. 
 
The study further underscores the need to 
consider age as an important factor when 
assessing the risk and prevalence of PF in 
different groups, particularly in those engaged in 
occupations involving prolonged standing or 
physical exertion.23 Another important factor that 
the study found a noteworthy association with 
was involvement in exercise or PA. Participants 
who reported engaging in regular physical activity 
were less likely to suffer from PF, with only 5.1% 
of those who exercised testing positive, compared 
to 25.6% of those who did not engage in exercise. 
This suggests that maintaining an active lifestyle 
may reduce the risk of PF, potentially by 
strengthening the muscles and ligaments in the 
feet and improving overall posture and gait. This 
finding was supported by a study conducted by 
Marianne Mørk.6  
 
The type of footwear worn was another important 
factor identified in the study. It was found that 
participants who primarily wore slippers had a 
significantly higher prevalence of PF, with 19 out 
of 22 women in this category testing positive. In 
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contrast, those who wore more supportive 
footwear, such as shoes, had a lower incidence of 
PF. This finding underscores the importance of 
proper footwear in preventing PF and emphasises 
that less supportive footwear, such as slippers, 
may contribute to the development of the 
condition. These findings were supported by a 
study conducted by Ume Aiman et al. (2022), who 
found that 72% of working females in Multan 
reported significant pain and difficulty due to PF. 
Their results underscored extended standing 
hours, improper footwear, and postural 
malalignments as key contributing factors, all of 
which were significantly associated with PF in the 
current study as well.11 
 
Overall, the findings from this study highlight the 
complex and multifactorial nature of plantar 
fasciitis. Both intrinsic factors, such as age and 
body weight, and extrinsic factors, such as 
occupational demands and footwear choices, play 
a significant role in the development of PF among 
working women. The variability in the severity of 
symptoms suggests that PF may manifest 
differently across individuals, requiring 
personalised approaches to treatment and 
prevention. These results can inform targeted 
interventions aimed at reducing the prevalence of 
PF in working women, such as workplace 
modifications, increased awareness of the 
importance of exercise, and the promotion of 
proper footwear choices. 
 
C O N C L U S I O N  
 
The study identified a plantar fasciitis prevalence 
of 18.8% among working women, assessed 
through the Windlass test. Statistically significant 
associations were observed with age, body weight, 
occupation, prolonged standing and walking, lack 
of exercise, and footwear type (p<0.05). These 
findings emphasise the role of occupational and 
lifestyle factors in PF development. Preventive 
measures should prioritise ergonomic practices 
and physical activity to reduce plantar fasciitis 
risk in working women. 
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