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ABSTRACT 

“PREVALENCE AND RISK FACTORS OF PLANTAR FASCIITIS IN NURSES: A 

CROSS SECTIONAL STUDY” 

 

BACKGROUND AND OBJECTIVES: Plantar Fasciitis (PF) is a common cause of heel pain 

known to affect 10% of the general population, presenting with inflammation of the plantar 

fascia. Nurses maybe at high risk of developing PF due to prolonged periods of standing and 

walking combined with other factors such as long hours of work and improper footwear. Since 

nurses represent majority of the working force in hospitals it is important to find out the 

prevalence of PF in them. The aim of this study was to find out the prevalence of PF and risk 

factors of PF in nurses.  

METHODS:  A total of 225 participants were included in this study. Demographic details like 

age, gender, BMI and number of years of work experience were explored. Pain was measured. 

Footwear related questions such as heel height, shoe comfort and type of sole were asked. Ankle 

ROM, ankle muscle strength, foot posture and LLD were also assessed.  

RESULTS: The prevalence of PF was found to 38.67% in nurses. There was significant 

association between age, BMI, number of years of work experience, shoe comfort, footwear sole 

type, ankle ROM, ankle muscle strength and foot posture with PF. Out of 12 risk factors 4 

showed a statistical significance and were reported to be independent risk factors for developing 

PF, which includes work experience of ≥11 years (OR=10.89, C.I.=2.31-51.47, p=0.0030), shoe 

comfort score of ≥6 on VAS scale (OR=9.96, C.I.=3.05-32.51.10, p=0.0001) and FPI score of 

both feet showing pronated foot [OR=2.98, C.I.=1.34-6.61, p=0.0070 for left foot and OR=3.66, 

C.I.=1.70-7.990, p=0.0010 for right foot]. Also, normal BMI (OR=0.20 C.I.=0.08-0.55, 
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p=0.0020), footwear with soft sole (OR=0.22 C.I.=0.11=0.47, p=0.0001), having normal or near 

normal ankle ROM for left ankle (OR=0.29 C.I.=0.10-0.87, p=0.0270) and having greater ankle 

muscle strength of left foot (OR=0.15 C.I.=0.07-0.32, p= 0.0001) showed statistical significance. 

CONCLUSION: Based on our analysis the prevalence of PF in the nurses of SDM College of 

Medical Sciences and Hospital was found to 38.67%. There was significant association between 

older age group, BMI, having a greater number of work experience, uncomfortable shoes, hard 

soled footwear, pronated foot, reduced ankle ROM and decreased ankle muscle strength with the 

prevalence of PF. Work experience of ≥11 years, uncomfortable footwear (score ≥6 on VAS) 

and pronated feet were reported to be independent risk factors for developing PF. 

KEY WORDS: Fasciitis, Plantar; Risk Factors; Nurses 
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“PREVALENCE AND RISK FACTORS OF PLANTAR FASCIITIS IN NURSES: 

A CROSS SECTIONAL STUDY” 

INTRODUCTION 

Heel pain is one of the most common complaints handled by medical professionals. Heel pain is 

a general term that refers to any pain or discomfort felt in or around the back of the foot. Chronic 

plantar heel pain is common in both non-athletic and athletic populations, accounting for 15% of 

foot complaints in adults, requiring clinical attention.1 Foot pain is linked to reduced ability to 

perform everyday tasks, problems with balance and gait, and a high risk of falls in the older 

population.2 

 

The leading causes for heel pain include plantar fasciitis, retrocalcaneal bursitis, atrophy of heel 

pad, achilles tendinitis and posttraumatic (e.g., calcaneal fracture). Other causes include 

Haglund's deformity, enlarged calcaneal spur and achilles tendon degeneration at its insertion. 

Neurological conditions such as tarsal tunnel syndrome, degenerative disc disease with radiation 

towards heel, systemic disease (e.g., psoriatic arthritis, Reiter's disease) or conditions like acute 

tear of plantar fascia and calcaneal apophysitis could also be the causes of heel pain.1,3 Other 

infrequent reasons of pain in the heel to explore if symptoms persist or are unexplained include 

osteomyelitis, bone anomalies such as calcaneal stress fractures, or tumours.4 

 

Plantar Fasciitis is a common cause of heel pain, which is known to affect 10% of the general 

population where there is inflammation of the plantar fascia. 5 The plantar fascia is a fibrous 

aponeurosis that arises from the medial surface of the calcaneal tuberosity and separates into five 

slips that attach to each of the proximal phalanges. These fibres converge with the dermis, flexor 
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tendon sheaths, and transverse metatarsal ligaments in the surrounding area. 6 The plantar fascia 

supports the medial longitudinal arch of the foot. It plays a key role in appropriate ankle and foot 

biomechanics by supporting the arch of the foot and stabilizing the foot's joints.7 

 

Due to poor biomechanics and changes in the structure of the foot, repeated microtrauma of the 

plantar fascia near its origin can result in inflammation and degeneration. Chronic weight bearing 

and frequent overloading of the foot in everyday activities or sports are implicated. 7, 8  

 

The human foot has two essential functions: 

(a) to provide propulsive energy in the terminal stages of the stance phase; 

 (b) to absorb the impact of the body weight in the early stages. 

When bearing weight, the foot must be soft and flexible, but stiff and tense when pushing off. 

The plantar fascia, which serves as a truss during force absorption and as a taut beam to support 

the foot, performs all of these functions to a large degree by the windlass mechanism9 

 

The foot and its ligaments were first identified by Hicks 10  as a triangular structure that looks 

like an arch or truss. The truss's arch is created by the calcaneus, midtarsal joint, and metatarsals 

(the medial longitudinal arch). The plantar fascia served as a tie-rod connecting the calcaneus 

and phalanges. The weight of the body passes vertically down the tibia, flattening the medial 

longitudinal arch. Ground reaction forces also act upward on the calcaneus and metatarsal heads, 

which can minimize the flattening effect even further because these forces fall both posterior and 

anterior to the tibia. 
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The plantar fascia resists foot collapse due to its anatomical alignment and tensile strength. The 

plantar aponeurosis spreads distally from the base of the calcaneus to the phalanges. The plantar 

fascia's stretch tension impedes the calcaneus and metatarsals from spreading and retains the 

medial longitudinal arch. A ‘‘windlass’’ is the tightening of a rope or cable. The plantar fascia 

functions as a cable that connects the calcaneus and metatarsophalangeal joints. Dorsiflexion 

loops the plantar fascia around the metatarsal head during the propulsive stage of gait. The 

plantar fascia's winding reduces the gap between the calcaneus and metatarsals, increasing the 

medial longitudinal arch.  The windlass mechanism theory is based on the shortening of the 

plantar fascia as a result of hallux dorsiflexion.9 

 

Plantar fasciitis (PF) is a degenerative condition caused by repetitive damage to the plantar 

fascia's origin on the calcaneus. This disorder is often referred to as heel spurs by the general 

public, which is a misnomer. Plantar fasciitis is caused by microtears in the plantar fascia as well 

as inflammation of the fascia and peri-fascial soft tissues, which promotes thickening in the form 

of fibrotic alterations. This condition is most common in athletes, dancers, and people whose 

jobs require them to stand and walk for prolonged time, particularly on hard surfaces..8 

 

Plantar fasciitis is caused by a combination of risk factors which divided as following:- 

1. Biological factors such as ageing and high body mass index (BMI);  

2. Anatomical factors which includes reduced ankle dorsiflexion, limb length discrepancy,11 

heel pad atrophy, hypertrophy of plantar fascia , pes planus (excessive pronation of the 

foot), cavus (high arched) foot, muscle imbalance, restricted first metatarsophalangeal 

joint (MPJ) extension and calcaneal spur.  
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3. Long periods of weight bearing, unsuitable footwear (loose, thin, hard-soled shoes with 

insufficient arch support and flexible cushioning to absorb shock), prior injuries, and 

running variables such as the type of surface, speed, frequentness, and distance per week 

are all extrinsic factors.1,12 ,13,14  

 

Diagnosis is based on the patient history and on results of physical examination. People with 

plantar fasciitis typically present with the following signs and symptoms:- 

1. Pain experienced at the medial side of the heel which intensifies during first steps in the 

morning on waking up.  

2. Pain on long periods of weight bearing seen in activities such as walking or running. 

3. Arising from a seated position after a long period of in activity also produces pain. The 

discomfort can be so intense that the patient limps around with his or her affected heel 

lifted off the ground. After a few minutes, the pain subsides, but returns as the day 

progresses and weight bearing time rises. 

4. The discomfort usually improves after further walking but deteriorates with sustained 

activity, which usually limits daily activities.15 

5. There is tenderness over the medial calcaneal tuberosity on palpation. 1,12,14,16  

6. Passive dorsiflexion of the toes or having the patient stand in tip toes can aggravate 

tenderness and pain. 

7. The physical examination also reveals tightness in the calf muscles, restricted 

dorsiflexion of the ankle, and tightness in the PF that prevents toe extension.17 

 



 
 

                                                                                                                                                  INTRODUCTION 

                                                                                                                                                                       Page  5  
 

As objective means of examining the plantar fascia in patients with and without plantar fasciitis, 

radiographic examinations are highly useful. Plain radiography, bone scan, magnetic resonance 

imaging (MRI), and ultrasound are all imaging methods that can be used for this purpose (US). 

The plantar fascia can be imaged directly using MRI and ultrasound. The basic imaging 

characteristics of plantar fasciitis, according to Osborne and others, are thickening of the plantar 

fascia, the presence of an irregular fat pad under the plantar fascia, and changes in the bone 

cortex. The diagnostic importance of ultrasound for plantar fasciitis has been verified by many 

scholars, but the reliability is still debatable18,19 

 

Foot posture, mainly the longitudinal arch height, in particular, has long been assumed to play a 

role in the pathogenesis of plantar heel pain. It's considered that flattening of the arch, planus 

foot, increases tensile load on the plantar fascia during the stance phase of locomotion, creating 

excessive tension at the calcaneus attachment. A cavus, or high-arched foot, has also been 

associated to heel pain, as it is known to produce higher ground reaction forces and peak 

pressure underneath the heel while walking.20 

 

In cases of plantar fasciitis, research has shown variation in the foot posture.. The foot can either 

be in pronation (pes planus) or supination (pes cavus) or neutral alignment. 12, 13, 21 

1. In pronation the heel is in eversion and inward rotation, the forefoot is in abduction with 

outward rotation at the tarsometatarsal joints and inward rotation at the midtarsal joints 

and medial rotation of the talus causes medial rotation of the leg in relation to the foot 

and dorsiflexion of the subtalar and midtarsal joints, resulting in a decrease in the medial 

longitudinal arch of the foot, which places tension force on the plantar fascia.  
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2. Similarly, supination of the foot involves inversion and outward rotation of the heel, 

forefoot adduction and inward rotation at the tarsometatarsal joints to maintain contact 

with the ground and outward rotation at the midtarsal joints. Plantar flexion occurs at the 

subtalar joint and mid-tarsal joints so that the medial longitudinal arch height increases 

along with lateral rotation of the leg in relation to the foot  

 

The Foot Posture Index-6 (FPI-6) is a novel way to rate foot posture which makes use of a 

simple scale and a set of criteria. It's a clinical tool for determining if a foot is pronated, neutral, 

or supinated. The FPI-6 is a useful and valid tool to assess foot posture in adults and has found to 

have good intra-rater reliability and moderate interrater reliability. 22, 23, 24, 25 

 

The FPI has been used in numerous clinical and scientific research studies It is a multi -

segmental clinical quantification method for assessing static foot alignment in all three 

planes and classifying foot posture types that is quick, easy, and inexpensive.26 Studies of 

biomechanical risk factors for diabetic neuropathic ulceration, determining the type of foot 

as a basis for screening subjects as inclusion or exclusion criteria in clinical study, finding 

the relationship between foot types and risk factors for sports and training injuries, and 

looking into whether foot posture is correlated with falls in older people and as a means of 

assessing age-related differences in foot structure are all examples of FPI applications.27 

 

Method of using the FPI:- 

 The individual should be standing in a relaxed stance with both limbs supported. The 

individual should be told to stand still, with their arms by their sides and their gaze 
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fixed ahead.  It is beneficial to ask the individual to take many steps, marching on the 

same spot, until settling into a relaxed stance posture.  

 It is vital to ensure that the subject does not turn during the examination to observe 

what is going on for themselves, as this will have a direct impact on the foot posture. 

The patient would have to stand stationary for about 2 minutes so as to do the 

examination. 

 The assessor must be free to move around the patient during the examination in order 

to have undisturbed access to the posterior part of the leg and foot. 

 If an observation cannot be made (for example; due to soft tissue swelling), simply 

leave it blank on the worksheet and show that the item was not scored. Often use the 

more conservative score when in doubt on how high or low to score an item.  

 

The FPI-6 classification system interprets foot posture according six categories. 25: 

(i) Palpation of the head of the talus;  

(ii) Curvatures above and below the lateral malleolus;  

(iii) Position of the calcaneus in the frontal plane;  

(iv) Prominence in the talonavicular joint; 

(v) The medial longitudinal arch's congruence; and  

(vi) Abduction/ adduction of the forefoot on the rearfoot. 

 

Each item is scored from −2 to 2, resulting in a total score of −12 to 12.  
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Features that match to an essentially neutral foot position receive a zero rating, while 

pronated and supinated postures receive positive and negative ratings, respectively. The 

final FPI aggregate score for a neutral foot should be about zero, with high positive 

aggregate values indicating a pronated posture and a significantly negative aggregate values 

indicating a supinated overall foot posture. 

 

Variations in foot posture are hypothesized to affect lower-limb function and may hence play a 

role in overuse injury27 

 

According to the Clinical Practice Guidelines linked to the International Classification of 

Functioning, Disability and Health From the Orthopaedic section of the American Physical 

Therapy Association, the Journal of Orthopaedic and Sports Physical Therapy (JOSPT) 2014,28 

recommend that physiotherapist should diagnose the ICD category of plantar fasciitis and the 

associated ICF impairment- based category of heel pain  using the following history and physical 

examination findings: 

 Plantar medial heel pain is most evident when you take your first steps after a 

time of inactivity, although it can also get worse after a time of extended weight 

bearing. 

 Heel pain caused by a recent increase in weightbearing activity 

 Pain with palpation of the proximal insertion of the plantar fascia 

 Windlass test showing positive result 

 Negative tarsal tunnel tests 

 Limited active and passive talocrural joint dorsiflexion range of motion 
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 Abnormal FPI score 

 High body mass index in nonathletic individuals 

 

The guidelines also recommend that the clinicians should assess for diagnostic classifications 

other than heel pain/plantar fasciitis, including spondyloarthritis, fat-pad atrophy, and proximal 

plantar fibroma, when the individual’s reported activity limitations or impairments of body 

function and structure are not consistent with those presented in the Diagnosis/Classification 

section of the said guideline.28 

 

A work-related musculoskeletal disorder (WMSD) is defined as a musculoskeletal disorder that 

results from a work-related event. Occupational risk factors produce or exacerbate these 

symptoms, which include discomfort and/or persistent pain in body structures such as muscles, 

joints, tendons, ligaments, nerves, bones, and the circulatory system. Risk factors that arise from 

ones’ occupation are well established and may include high physical demand and handling loads 

, along with repetitive movements and prolonged weight bearing.29 

 

WMSDs are one of the leading causes of early retirement, and they are often linked to increased 

compensation and health-care costs, decreased work efficiency and a lower quality of life. Since 

1960, the International Labor Organization (ILO) has classified WMSDs as work-related 

disorders. According to a survey, the annual prevalence of WMSDs among nurses is up to50%, 

with a lifetime prevalence of 35–80%, and it is considered the major cause of reduced job 

performance.30 
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Nursing is a health-care profession focused on helping individuals, families, and communities in 

obtaining, sustaining, or restoring maximum health and quality of life. Nurses vary from other 

health-care professionals in terms of patient care, education, and scope of practice. Nurses form 

the majority of the working force in most hospitals. 

 

India has 3.07 million registered nursing personnel working in various health care settings such 

as hospitals, clinics, home health care settings and senior living communities. Within the 

hospitals itself nurses work in various departments such as out-patient departments (OPD), in-

patient departments (IPD), intensive care units (ICU), operation theaters (OT) and emergency 

rooms. 

According to recent research, nurses are at a greater risk of developing. Owen found that 20% of 

nurses had changed jobs at least once due to an MSD problem.31  

 

The nursing profession (nurses and nursing aides) is plagued by musculoskeletal disorders 

(MSDs). Understanding how MSDs affect employees, in this example nurses and nursing aids, 

necessitates quantification of pain prevalence, reports of injuries and impairment, and knowledge 

of potential risk factors for these health consequences. 32 

 

WMSDs have been identified as the major cause of absenteeism among nursing staff. Nurses' 

quality of life has been reported to be impacted by WMSDs. WMSDs are the most common 

disorder among nursing practitioners, according to a survey conducted by the Bureau of Labor 
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Statistics.(30) Despite widespread underreporting, a number of studies have shown that MSDs 

are one of the leading reasons of nurses' sick leaves and failure to continue working.33 

 

Despite the fact that foot and ankle pain can pose major problems in daily nursing practice, 

studies have not examined foot and ankle pain as thoroughly as they have low back and neck 

pain. Nurses are more likely than the general public to experience stress on the foot and ankle.  

This pain hampers the quality of both work and daily life.34 

 

Nurses maybe at high risk of developing plantar fasciitis due to prolonged periods of standing 

and walking combined with other factors such as long hours of work and improper footwear. In 

general, nursing professionals are known to spend more than six hours a day in an upright 

posture. Majority of nursing tasks demand continuous weight bearing, such as standing and 

walking for lengthy periods of time, which contributes to MSDs of the lower extremities.35 

 

Nurses’ feet must be in ideal condition to be able to perform at full strength due to the physically 

challenging nature of their jobs.36 

 

Foot discomfort is has a multifaceted etiology, and poor footwear selections may play a key role 

in its occurence.37 Anti-fatigue mats, shoe inserts, foot rails, sit/stand chairs, and footwear have 

all been supported as commercial solutions to decrease work-related MSDs and discomfort in the 

lower extremities. Clinical nurses must wear compatible footwear to reduce pain and discomfort 

in their lower extremities.35 
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Body Mass Index (BMI) is also a known risk factor for development of plantar fasciitis. Body 

Mass Index is a measurement of a person's weight with respect to his or her height. A systematic 

review38 conducted in the year 2015 found consistent association between higher BMI and 

plantar fasciitis. Plantar fascial stress can be caused by greater mechanical load due to higher 

BMI. 

 

History, palpatory evaluation, and examination of sensation, range of motion, and strength, along 

with special tests that trigger specific tissues, are all typical components of a clinical examination 

of the foot. Additionally, the onset and location of heel pain, as well as its variation in character 

and severity through the day and the relieving and aggravating variables, all yield critical 

diagnostic information. Excessive activity or exercise could point out to a musculoskeletal 

ailment caused by overuse.39 

 

Furthermore, the patient's foot should be examined both at rest and in a weight-bearing position 

during the physical examination. A visual examination of the foot may unveil swelling, bone 

anomalies, bruising, and skin breaks. Palpation of bony prominences and tendinous insertions 

near the heel and midfoot, is done to record any tenderness or palpable defects along with range 

of motion of the foot and ankle joints to assess for signs of restricted movement. In addition, foot 

posture and arch formation should be assessed on visual inspection while the patient is bearing 

weight. The therapist observes for abnormal pronation or other biomechanical irregularities. 39 
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Despite the importance of foot health, research to date has primarily concentrated on 

musculoskeletal pain in the nursing profession, with a strong focus on other conditions. As 

nurses represent majority of the hospital’s work force, the onset of WMSDs in this group of 

people may have a considerable impact on absences from work, work limitations or even 

transfers to other jobs.40 By finding out the prevalence we get an idea about the burden of the 

disease in the Indian nursing population. Previous studies have shown that lower extremity 

musculoskeletal disorders are common amongst nurses, with ankle and foot being more 

commonly affected. However, to our knowledge, no study yet has found out the prevalence of 

plantar fasciitis and analyzed its risk factors in nurses. Also, by finding out the prevalence and 

the number of nurses who have potential risk factors to the development of plantar fasciitis we 

can create an awareness among them.  

 

Hence a need arises to find out the prevalence and risk factors of plantar fasciitis in the nursing 

population. 
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OBJECTIVES OF THE STUDY 

• To find out prevalence of plantar fasciitis in nurses.  

• To find out the risk factors of plantar fasciitis in nurses.  
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REVIEW OF LITERATURE 

In 2016, a cross-sectional, study was conducted in Japan with the goal of determining the 

prevalence of foot and ankle pain in nurses and the factors that contribute to it. The Standardized 

Nordic Questionnaire (SNMQ) and the Manchester Foot Pain and Disability Index was used to 

assess the occurrence of ankle and foot pain. Subjects were asked questions about footwear, 

including shoe comfort measured on visual analogue scale. A total of 636 nurses responded to 

the survey.Using the Standardized Nordic Questionnaire and the Manchester Foot Pain and 

Disability Index, the study found that the prevalence of foot and ankle pain was 23% and 51%, 

respectively. Pain that interfered with everyday activities and work was reported by 4% and 17% 

of respondents, respectively. Foot and ankle discomfort was linked to poor shoe comfort, 

personal characteristics such as age and BMI, and psychosocial factors (low job control and high 

job strain) independently. As a result, they came to the conclusion that ankle and foot pain are 

widespread among nurses, and that shoe comfort, personal variables, and psychosocial variables 

are all linked to idiopathic foot and ankle pain.34 

 

A study was conducted to find out the prevalence and risk factors for foot/ankle MSDs among 

pediatric hospital nurses. Questionnaires were distributed to 416 nurses during the time of the 

study. They obtained a response rate of 73% i.e., 304 nurses returned a completed survey. 

Foot/ankle MSDs were found to be the most frequent condition experienced by nurses in the 

previous seven days, the second most common MSD to impair nurses' physical activity, and the 

third most common MSD experienced by nurses in the previous 12 months, after lower-back and 

neck problems. The study concluded that foot/ankle MSDs are commonly seen in pediatric 

hospital nurses, with one out of six nurses experiencing limitations in physical activities.41 
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A cross-sectional study was conducted in which 200 registered nurses were selected for analysis. 

The Nordic SNMQ was used to assess the musculoskeletal symptoms. Physical risk factors and 

the employment history at work, and general health status was also evaluated along with 

demographic questions. The results of the study showed that about 85% of nurses said they have 

had at least one musculoskeletal symptom. The common site for musculoskeletal symptoms were 

lower back (65.7%), ankles and feet (41.5%), and shoulders (29%). Hence, the study concluded 

that WMSDs are frequent among our nurses, with back pain being the most common symptom, 

followed by ankle and foot.40 

 

In 2012 a survey was conducted in which 502 nurses participated. The study aimed to determine 

foot pain/discomfort due to work, among registered nurses also with other factors related to foot 

problems. The results of the study showed that foot pain was notable worse after the work and 

the next day in those with higher BMI. Foot pain after rest also was associated significantly with 

increased age i.e., 40 and older. Plantar fasciitis, heel bursitis, and bone spurs made up for 274 of 

the reported foot disorders after becoming a registered nurse, with only 27 of these symptoms 

occurring before to becoming a nurse. Other types of acquired foot problems commonly 

associated with genetic foot structure and poorly fitted shoes were identified as hammertoe high 

arches, achilles tendonitis, flat feet, and bunions. These problems accounted for 164 foot pain 

conditions after becoming a registered nurse and 130 prior to entering nursing. This study 

suggests that foot pathology is a problem for nurses. 42 

 

A cross sectional study was carried out on 375 operation room nurses and the aim was to 

investigate the prevalence of MSDs and to find out the the connection between perceived 
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demands and reported MSDs. The Job Content Questionnaire and the SNMQ were used. The 

results showed that the most commonly affected locations among the nurses were ankles/feet 

(59.0%), lower back (60.6%), knees (58.1%) and upper back (54.6%). Manual material handling 

was the most commonly and highly linked with reported musculoskeletal discomfort in almost 

all body locations among the perceived physical demands investigated. The findings of this study 

showed that the, operation room was physically and psychologically demanding environment 

and foot and ankle was the second most common site to be affected. 43 

 

A descriptive study was conducted whose objective was to find out the prevalence of MSDs 

among nurses in Nigeria. A questionnaire was used to collect information from 138 respondents. 

The results show that low back pain is the most common disorder, with 70.3% of respondents 

reporting it, while elbow pain was the least common, with 8.7% reporting it. Hips, Knees, Ankle 

and Foot, accounted for 31.9 percent, 28.3 percent, 26 percent, of all musculoskeletal disorders, 

respectively. This study found that nurses, regardless of their age when they entered the field, 

encounter musculoskeletal diseases while executing their duties at work. The musculoskeletal 

disorders range from Neck, Hips, lower back pain, Knees, Ankle pains to mention a few. 44 

 

A study to find out the MSDs occurring in Indian nurses (n=627) working in the Indian Army 

was done. Most frequent MSD was reported in the low back (67.0%) area followed by neck 

(47.4%), ankle and foot (36.0 %), shoulders (34.4%), knees (33.0%), upper back (28.1%), hip-

thigh-buttock (22.6%), wrist and hands (18.8%) and elbows (10.5%) for one year prevalence of 

MSD. The study concludes WMSD affects a substantial proportion of Indian nurses. Middle 

aged and the younger people were in the higher risk category. 45 
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A cross-sectional study of musculoskeletal disorders among 880 nursing professionals in Uganda 

was carried out. The response rate was 85.4% i.e. 741 questionnaires were analyzed The study's 

findings revealed that the lower back (61.9 percent), feet and ankles (38.1%), knees (37.1%), 

neck (36.9%), upper back (35.8%), and shoulders were the most prevalent sites of reported MSD 

(32.6%).Hence MSD of feet and ankles was second most prevalent site. The study concluded 

that WMSD are quite frequent among nursing professionals. Individual factors such as age, 

gender, marital status, and having children, as well as workplace risk factors such as 

pushing/pulling large loads and working in awkward postures, all played a role in the 

development of MSD.46 

 

A study was conducted in 207 to investigate the relationship between chronic plantar heel pain 

(CPHP) and numerous commonly thought of causative factors. 80 participants with CPHP were 

matched by age and sex to 80 control. BMI, foot posture, ankle dorsiflexion ROM, occupational 

lower limb stress and calf endurance were all analyzed as risk factors.. The results of this study 

showed that when equated to the control group, the case group had notably greater mean FPI 

score, BMI and mean Dorsiflexion Lunge Test angle. Increased ankle dorsiflexion ROM was 

linked to CPHP, which contradicted the common clinical notion that decreased ankle 

dorsiflexion ROM is a cause of CPHP. According to the findings, obesity and pronated foot 

posture are linked to CPHP and may be factors for expansion of the ailment.1 

 

To identify and assess lower extremity MSDs among nurses and to identify characteristics 

related with these illnesses, a narrative review was conducted. The goal of this study was to 

encourage lower extremity health. A systematic search was conducted on 3 databases from 1994 
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to 31 December 2014 and finally 35 were selected for this review. The mean age of nurses was 

34.6 years. The findings show that nurses in various hospital settings suffer from various MSDs, 

which might have an impact on their work performance and overall health.. Looking at the 

prevalence of MSDs during the last year, it appears that the knee and ankle/foot regions are the 

most frequently impacted. In conclusion MSDs of the lower extremities, as well as the disability 

that results from them, are a prominent source of medical absence in the nursing workforce 

around the world, and they frequently result in long-term absence.36 

 

A study looked into the probability of foot dysfunction and PF in young adults based on the 

shape of their foot arch. Based on navicular drop test (NDT) results the subjects were divided 

into a normal foot and a flat foot group. Ultrasonography was used to evaluate the thickness in 

the plantar fascia, navicular drop test was performed, the foot function index (FFI) was used to 

analyze pain, restricted movement, and functional abnormality of the foot during daily activities, 

ankle ROM and ankle strength was measured. The results of the study showed that the flat foot 

group showed a notable thicker plantar fascia and higher FFI score than the normal foot group. 

The flat foot group had a much lower ankle dorsiflexion range of motion than the normal foot 

group. As a result, the study concluded that the flat foot group had predictors of plantar fasciitis, 

such as foot pain, lower ankle joint ROM, and plantar fascia hypertrophy. 47 

 

A study was conducted in Ethiopia with the aim to determine the prevalence and related factors 

of ankle and foot pain among nurses. It included a total of 366 nurses and the outcome used was 

SNMQ.  The study found that the prevalence of ankle–foot pain among nurses was 43.7%. Ankle 

AND foot pain was statistically linked with older age, low shoe comfort, multiple foot 
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conditions, working night shifts, high physical demand, and nurses working in the intensive care 

unit. Hence the study reported that prevalence of foot and ankle pain in nurses is commonly 

reported and that awareness and prevention needs to be prioritized to reduce the prevalence.48 

 

A study looked into the prevalence of WMSDs, job risk factors, and coping techniques for 

minimizing the risk of developing WMSDs among nurses from a few Indian hospitals. The 

questionnaire distributed were divided into sections; Section A of the questionnaire asked for 

details on demographic characteristics such as age, height, weight, and gender. Section B 

targeted occupational health in nursing practice, and it aimed to gather data on years of 

experience, job status, work setting, practice specialty, patient population, and nursing activities. 

212 completed questionnaires were included for the analysis. According to the study, 89.1% of 

nurses have faced WMSD or discomfort at some point throughout their careers. The low back 

had the most WMSDs (48.2%), followed by the shoulder (34.6%), neck(33.1%), and knee (29 

%). Other areas with lesser prevalence were Thoracic (10.5%), Feet and ankle (7.6%), Elbow 

(1.88%) and Hip (1.6 %). Hence the study concluded feet and ankle of nurses was also a 

commonly involved site for MSK pain. 49 

 

The relationship between MSDs and workload, work schedule (permanent day and night work), 

and job satisfaction in emergency nurses was investigated in a study. 380 nurses at five hospitals 

completed a questionnaire that included personal and work-related characteristics, workload and 

MSDs (Standardized Nordic Questionnaire). Work schedule and job fulfillment levels were 

found to be strongly related with MSDs in various body locations, according to the results. 

Musculoskeletal disorders were shown to be common, especially in the knees, upper back, lower 
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back, neck, shoulders, and ankles/feet. The prevalence of MSDs in the ankle/feet was found to be 

39%. The prevalence of symptoms for the wrists/hands, upper back, hips/thighs, knees, and 

ankles/feet were notably lower in day work nurses. Pain was more severe in night work nurses 

mostly  higher in upper back, lower back, knees and ankles/feet.33 

 

A cross-sectional study was conducted on 330 nurses to investigate the epidemiology of 

musculoskeletal symptoms (MSS) in nurses by questionnaire survey method. The prevalence rate 

of MSS at any body site was 93.6%. In the study it was found that 128 nurses i.e., 38.8% of the 

nurses had MSS in their feet, out of which 30 of them were from the ICU, 62 of them were from 

the in-patient departments and 36 were from other departments. It was also reported that out of 

these cases 58 of the nurses reported that their symptoms affected their daily life and 14 of them 

needed treatment for the same. It was also seen that in 41 of them the symptoms lasted for more 

than a week.50 

 

A study was conducted to explore the prevalence of musculoskeletal problems and related 

physical workload among hospital staff. The SNMQ for musculoskeletal problems and the 

Physical Workload Questionnaire for measuring physical workload were completed by 416 

hospital personnel in this cross-sectional investigation.. Out of 416 staff, 112 comprised of 

nurses. The study reported that 58% of the nurses reported MSP in the ankle/feet in the last 12 

months. 37.5% of the nurses were held back from their work due to MSP in the ankle/feet in the 

last 12 months and 34.8% of them experienced MSP in the last 7 days in the ankle/feet. The 

other commonly reported site for MSP was low back, upper back and neck. The study also 

concluded that nurses were the most in hazard in terms of MSP among hospital staff. 51 
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A cross-sectional study looked at the prevalence and risk factors of WMSD among intensive care 

nurses. The participants took part in an online survey about MSK injuries at work. The 7-part 

questionnaire addressed demographics details, employment and workplace characteristics, risk 

perception, physical, psychosocial, and workplace organizational factors, and MSK complaints. 

In the preceding year, almost all of the respondents (97%) indicated they had at least one work-

related MSK problem. The most frequent musculoskeletal problem was low back discomfort 

(80.1%). 31.5% reported MSD in the ankle and feet. 10% of them were prevented from doing 

their normal work and 5% sort medical advice for the same. 52 

 

A self-administered questionnaire was used to assess the prevalence of MSDs and look for 

connections with individual characteristics and work-related risk factors among hospital nurses. 

The study reported that the prevalence of MSD over the last 12 months was 48.1%. MSDs were 

most common in the low back (68.5%), upper back (36.7%), and knees (34.5%). It also reported 

the prevalence of MSD in the ankle/feet to be 20.8%. MSD is linked to female gender, being, 

high BMI, seniority, repeated labour, prolonged standing position, intensive physical effort, 

lifting large loads, uncomfortable position, and insufficient social support, according to statistical 

analysis. The analysis also showed that intense physical exertion and job-strain  represent risk 

factors related to MSD.53 

 

The Foot Posture Index-6 (FPI-6) total and individual scores for the assessment of foot posture in 

adults and older adults were tested for test-retest and inter-rater reliability in a study. 25 The 

inspectors conducted FPI-6 on two separate days. The study concluded the following: - 
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 For adults the FPI-6 total score showed test-retest reliability ranging between 

moderate and substantial (ICC of 0.66 and 0.69 for the Examiner 1 and 2, 

respectively). Inter-rater reliability for the six FPI-6 items ranged from fair to 

almost perfect. 

 For older adults FPI-6 total score showed test-retest reliability ranging from not 

reliable and fair. In addition, the FPI-6 total score demonstrated test-retest ICC of 

0.41 for Examiner 2 and was not reliable for Examiner 1. The six items of FPI-6 

reported test-retest reliability ranging from not reliable to moderate. The FPI-6 

total score demonstrated moderate inter-rater reliability. The inter-rater reliability 

of the six FPI-6 items ranged from fair to almost perfect. 

 

A systematic review was conducted to find out the relationship between PF and weight bearing 

among workers. Studies with adult employees (18 years old) with PF were incorporated if they 

all had information on weight bearing (walking or standing). 6 studies were included in the 

qualitative synthesis. The study's findings showed a number of links between PF and a variety of 

risk variables, including sex, obesity, foot biomechanics, and work factors (e.g., job tenure). 

Weight bearing was linked in two case–control studies and a cross-sectional research, however 

the definition of weight bearing differed (e.g. time on feet, time walking or standing).14 

 

A matched case control research was conducted to investigate the link between CPHP and a 

variety of generally assumed causal factors. 80 subjects with CPHP were matched by age and sex 

to 80 control subjects. Body mass index (BMI), foot posture as evaluated by the Foot Posture 

Index (FPI), ankle dorsiflexion range of motion (ROM), occupational lower limb stress, and calf 
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endurance were then compared between the two groups. The study reported revealed the CPHP 

group had a higher BMI, a more pronated foot posture, and a greater ankle dorsiflexion range of 

motion than the control group. There was no difference in time spent sitting, walking, standing 

on uneven ground, calf endurance or squatting, climbing, or lifting between the groups. Further 

investigation found that persons with CPHP were more likely to be obese (BMI 30 kg/m2) and 

had a pronated foot posture (FPI 4) than those without. 12 

 

22 patients with PF, 23 patients with other kinds of foot pain, and 30 patients in a control group 

were examined with the purpose to find out the sensitivity and specificity of the Windlass test to 

diagnose plantar fasciitis. The test was performed in both weight bearing (WB) and non-weight 

bearing (NWB) positions. According to the data, 7 people with PF had a positive WB Windlass 

test, while only three had a positive test result in a NWB position. In the WB and NWB 

positions, none of the patients in the other types of foot pain group or the control group felt pain.. 

The specificity of the Windlass Test was 100% in both the NWB and WB positions. The 

sensitivity of the NWB Windlass Test was 13.6%, and the sensitivity of the WB Windlass Test 

was 31.8%.  The study also concluded that testers had high intra-rater and inter-rater reliability 

of extending the 1st MTP joint to end-range which was needed to perform the Windlass Test. 54 

 

A systematic review was conducted to find out the risk factors associated with PF. Adolescents 

and adults with PF symptoms, either acute or chronic, were incorporated in the study. The results 

of the study showed considerable greater BMI in the plantar fascia group as opposed to control 

group. Two studies found a positive correlation between PF and obesity while in the same study 

no significant correlation was found for overweight status (BMI 25–30). Three studies 
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investigated differences in muscle strength between PF and controls and found that plantar 

flexion peak torque was significantly lesser in PF group compared to control group. The PF 

group had significantly better calf muscular endurance than the controls. In the symptomatic foot 

of patients with PF, toe flexor muscle strength was shown to be considerably lower than in 

control participants. The studies also included measurement of static foot posture and lower limb 

alignment and found that pronated foot was a significant finding in non-athletic population. The 

study reported the strongest clinical association between PF and BMI. 38 

 

A case-control study was conducted with the purpose of determining risk factors for plantar 

fasciitis. 2 controls were matched with one patient. The study included a total of 50 participants 

with PF on only one foot according to the inclusion criteria. The data gathered included 

information about the height, weight, and if the subject was weight-bearing for the most of the 

workday, and whether the subject was a jogger or runner. Passive ankle dorsiflexion 

measurement was obtained using goniometer. The study found that as the range of ankle 

dorsiflexion decreases, the possibility of PF increases. Plantar fasciitis is more common in 

people who spend the majority of their working day on their feet and have a BMI of above 30 

kg/m2. Plantar fasciitis appears to be caused by a combination of reduced ankle dorsiflexion, 

obesity, and work-related WB. The most important risk factor appears to be decreased ankle 

dorsiflexion. 55 

 

In 2020, a review was released with the goal of providing evidence for relationships between 

routinely examined mechanical variables and plantar heel pain (PHP), which could help with 

treatment. 20. The study concluded that:- 
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 There was significant reduction in peak plantar flexors torque in runners with heel 

pain on either one feet. Toe flexor strength was also linked with PHP. When 

compared to control individuals, the eversion strength of those with heel pain was 

shown to be lower. The strength of inversion did not differ between the groups. 

 Restriction of ankle joint motion, particularly dorsiflexion, is frequently identified 

as the main cause of plantar heel pain. 

 A greater BMI has been implicated in the pathogenesis of foot pain in general. A 

BMI of more than 30 kg/m2 has been recognized as a risk factor of plantar heel 

pain, and several studies have found that persons with plantar heel pain have 

higher BMI scores than asymptomatic control individuals. 

 A range of factors, including work-related standing and the amount of weight-

bearing activity undertaken, can induce plantar heel discomfort. Plantar heel pain 

is more common in persons who are on their feet for the most of the day, 

according to research. There were no particular data on the amount of time spent 

standing or walking. 

 

A cross sectional study was conducted with the objective to find out if there is any association 

between weight bearing and plantar fasciitis (PF). The study included a sample size of 73 

workers out of which only 38 fit the inclusion criteria and were incorporated in the analysis. The 

results of this study showed no correlation between prolonged weight bearing and PF. However, 

there are certain limitations to this study such as small sample size, unclear definition of 

“prolonged weight bearing” and other risk factors which were not taken into consideration. 

Hence future research needs to be done.56  
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A study was conducted in 270 patients with heel pain with the aim to find out the prevalence and 

risk factors of PF. The socio-demographic data, medical history of heel pain, and independent 

risk factors for PF were all incorporated into an interview form. Diagnosis was based on history 

and clinical examination. The study showed the prevalence of PF was 57.8%. According to 

statistical research, the most important characteristic related independently with PF was a 

sedentary lifestyle. Obesity, wearing the wrong shoes, running frequently, and standing for 

lengthy periods of time are all risk factors for PF.57 

 

 A study was conducted to see if limb-length discrepancy contributes to the occurrence and 

severity of PF. The study included 26 patients according to the inclusion criteria. The limb-

length discrepancy was measured using both direct and indirect approaches. BMI was also 

measured. Seven of the patients analyzed had pain in the left limb and left side was their longer 

extremity. Fourteen patients presented with right-sided plantar fasciitis pain with a longer right 

extremity. Statistical analysis concluded that there is adequate data to suggest that the location of 

pain and the length of the limb are associated. In this investigation, there was inadequate data to 

show that BMI was linked to pain location.58 
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  METHODOLOGY   

SOURCE OF DATA:  

• Study subjects: Nurses of SDM College of Medical Sciences and Hospital between     

the age group of 25 years to 50 years. 

 

METHOD OF DATA COLLECTION: 

• Study area: SDM College of Medical Sciences and Hospital, Sattur, Dharwad.  

• Study period: 1 year  

• Research Design: Cross sectional study. 

• Sampling Method: Convenience Sampling  

 

 

SELECTION CRITERIA:- 

Inclusion Criteria:  

1. Nurses within the age group of ≥25 and ≤50 years of either gender  

2. Nurses with work experience of more than 1 year .40, 59, 60 

3. Nurses working on duty minimum 40 hours per week. 34, 59 

4. Presently working as staff of SDM hospital.  

5. Those willing to participate in the study.  

 

Exclusion Criteria:  

1. Radiculopathy due to any cause and other neurological disorders.  

2. Any progressive, systemic or other musculoskeletal diseases.  
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3. Nurses with history of fractures in the lower extremity within the past 6 months – 1 year     

which would alter the mechanics of the lower extremity. 61 

4. Nurses with history of surgeries of the lower extremity within the past 6 months- 1 year. 61 

5. Nurses in administrative section.61 

 

INSTRUMENTATION:- 

1. Data collection sheet  

2. Foot Posture Index 61, 62 

3. Goniometer 63, 64 

4. Hydraulic Dynamometer  

5. Numeric Pain Rating Scale 65 

6. Visual Analog Scale 66, 67 

7. Stadiometer 68 

8. Measuring tape  

9. Weighing scale 

 

TECHNIQUE OF APPLICATION:- 

Method: 

Ethical clearance of the study was obtained from Institutional Ethics Committee (IEC) of SDM 

College of Medical Science and Hospital Dharwad (SDMIEC: 8:2020). Permission was 

obtained from the Nursing Superintendent of SDM college of Medical Science and Hospital, for 

conducting the study on the nurses of the hospital. In this observational study nurses between the 

age group of 25-50 years from SDM College of Medical Sciences and Hospital were selected 
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based on the inclusion and exclusion criteria. Those nurses who were willing to participate in the 

study were included. Subjects were explained about the study in detail. Prior to the screening of 

the subjects their informed consent was taken. The demographic data of the subjects such as age, 

BMI, number of years of work, number of hours of work per shift was collected by the principal 

investigator. The subjects were analyzed for their foot posture, ankle muscle strength, ankle 

ROM and limb length discrepancy 11, 69 using the foot posture index (FPI), hydraulic 

dynamometer, goniometer and measuring tape respectively. Pain intensity was assessed using the 

Numeric Pain Rating Scale (NPRS) and the windlass test was performed on those nurses with 

heel pain along with assessing other symptoms such as post static dyskinesis and tenderness over 

medial calcaneal tubercle to diagnose them with plantar fasciitis. Footwear related questions 

such as height of the heel of the shoes they wear, type of sole of the footwear (hard/soft) and 

level of comfort of shoe on the VAS scale 67 were also asked.  

 

PROCEDURE:- 

In this study subjects were screened according to the inclusion and exclusion criteria and were 

asked to fill the data collection sheet which included demographic data, work related, pain 

related and footwear related questions. 

 

Pain intensity was assessed using the Numeric Pain Rating Scale (NPRS) and the windlass test 54 

was performed on those nurses with heel pain along with assessing other symptoms such as post 

static dyskinesis and tenderness over medial calcaneal tubercle to diagnose them with plantar 

fasciitis. 
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For the windlass test, the participants were asked to stand on a stool/step in such a way that the 

metatarsal heads rested on the edge of the stool/step while they maintained weight through that 

leg. Then passive dorsiflexion of the big toe was performed. Pain or increased pain at the 

insertion of the plantar fascia was considered as a positive test for plantar fasciitis. 

 

The FPI scoring was done as follows:- 

 The subjects were asked to stand in their relaxed stance position with double limb 

support. The subjects were instructed to stand still, with their arms by the side and 

looking straight ahead.  

 It was ensured that the subject did not swivel to see what is going on for themselves 

during the evaluation, as this would have a direct impact on the foot posture.  

 During the assessment the assessor was able to move around the patient to have 

uninterrupted access to the posterior aspect of the leg and foot.  

 The more conservative score was used when in doubt on how high or low to score an 

item. 

 

The FPI-6 has one palpatory and six observatory items as follows: 

(vii) Palpation of the head of the talus;  

(viii) Curvatures above and below the lateral malleolus;  

(ix) Position of the calcaneus in the frontal plane;  

(x) Prominence in the talonavicular joint; 

(xi) The medial longitudinal arch's congruence; and  

(xii) Abduction/ adduction of the forefoot on the rearfoot. 
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Each item is scored from −2 to 2, resulting in a total score of −12 to 12.  

 

Features that correspond to an essentially neutral foot posture were given a zero rating, 

while pronated postures were given a positive rating, and supinated postures were given a 

negative rating. When the ratings are added together, the total value represents an 

approximation of overall foot posture. The final FPI aggregate score for a neutral foot 

should be about zero, with high positive aggregate values indicating a pronated posture and 

a significantly negative aggregate values indicating a supinated overall foot posture.  

 

For assessment of ankle ROM, a goniometer was used.  

1. For dorsiflexion ROM the subjects were asked to lie supine on a plinth with knee in 

extension and ankle in neutral. The center fulcrum of the goniometer was placed over 

the lateral malleolus. The distal arm was parallel to the lateral aspect of the 5th 

metatarsal and the proximal arm was aligned with the lateral midline of the fibula 

using the head of the fibula as a reference. The subjects were then asked to actively 

dorsiflex their foot and ROM was noted down. 

2. For plantarflexion ROM the subjects’ positions and goniometer alignment was same 

as that done for dorsiflexion ROM. The subjects were then asked to actively 

plantarflex their foot and ROM was noted. 

3. For inversion ROM subjects were asked to lie supine on a plinth with knee in 

extension.  The goniometer's fulcrum was positioned midway between the malleoli on 

the anterior part of the ankle. Using the tibial tuberosity as a reference, the goniometer's 
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proximal arm was aligned with the anterior midline of the lower leg, and the distal arm 

with the anterior midline of the second metatarsal. The subject was then asked to perform 

inversion and ROM was noted. 

4. For eversion ROM the subject position and goniometer alignment was same as that was 

inversion ROM. The subjects were then asked to perform eversion and ROM was note. 

 

All of the above measurements were taken bilaterally. 

 

For measuring muscle strength, the hydraulic dynamometer was used. To assess the reliability of 

the hydraulic dynamometer in measuring ankle muscle strength, a pilot study was conducted 

prior to the initiation of this study. The results showed that the hydraulic dynamometer had good 

inter-rater reliability (ICC=0.92) and good intra-rater reliability (ICC=0.98) for measurement of 

ankle muscle strength of both the left and right ankles.  

 

For the purpose of measuring ankle muscle strength, the handle of the hydraulic dynamometer 

was place on level 1. Adequate padding was applied to the handle so that it was comfortable for 

the participant to apply maximum force without it causing any pain. For all muscle groups the 

test was performed 3 times and the average score was taken. The readings were noted down in 

kilograms (kgs). All measurements were taken bilaterally. 

1. For testing the strength of ankle dorsiflexors the subject was asked to lie down supine 

with their lower leg hang out of the plinth and ankle in neutral position. The handle of the 

dynamometer was placed over the metatarsal heads over the dorsum of the foot. The 
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subject was then asked to perform maximum voluntary isometric dorsiflexion against the 

dynamometer and the readings were noted. 

2. For ankle plantarflexors strength the subject was asked to lie supine in the same position 

as above and the handle of the dynamometer was placed over the metatarsal heads over 

the plantar aspect of the foot. The subject was then asked to perform maximum voluntary 

isometric plantarflexion against the dynamometer and the readings were noted. 

3. For ankle invertors strength the subject was asked to lie supine in the same position as 

above and the handle of the dynamometer was placed over the first metatarsal head over 

the medial side of the foot. The subject was then asked to perform maximum voluntary 

isometric inversion against the dynamometer and the readings were noted. 

4. For ankle evertors strength the subject was asked to lie supine in the same position as 

above and the handle of the dynamometer was placed over the fifth metatarsal head over 

the lateral side of the foot. The subject was then asked to perform maximum voluntary 

isometric eversion against the dynamometer and the readings were noted. 

 

For measuring limb length discrepancy tape measure was used. The participants were instructed 

to lie supine on a plinth. The examiner stood on the same side of the table as the lower extremity 

being measured. The proximal end of the tape measure was placed on the umbilicus and drawn 

caudally across the leg toward the medial malleolus. The distal end of the tape was placed at the 

inferior aspect of the medial malleolus and limb length was measured from the umbilicus to the 

medial malleolus. The measurements were noted in centimeters and taken bilaterally. 
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SAMPLE SIZE ESTIMATION 

Sample Size: 247 nurses 

Sampling procedure: Sample size calculation was based on the previous prevalence of 10% as 

reported by a study.70 Sample size was calculated with 95% confidence interval and precision of 

4% and hence a total of 225 subjects were required for the study. Assuming 10% of subjects will 

dropout, the final sample size required an addition of 22 subjects to be included in the study. 

Therefore 247 is the sample size established for this study. 

Formula used to estimate sample size: 

𝑛 =4pq/d2 

Where n=sample size 

 p=Reported prevalence =10% 

 q=Expected prevalence=90 

 d=Absolute precision=4% 

However, 7 of the nurses were not willing to participate in the study, and also due to the ongoing 

covid-19 pandemic crisis we were unable to fulfil the remaining requirement of the sample size. 

Hence a total of 22 samples could not be assessed. Hence for this study a total of 225 nurses 

were included for analysis. 
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     RESULTS 

DATA ANALYSIS 

 Statistical analysis was performed using the Statistical Package for Social Sciences 

(SPSS) software version 20.0 

 Descriptive data are presented as percentage, mean and standard deviation. 

 Chi-square test was performed for independence or association. 

 Independent t-test was done for comparison of those with plantar fasciitis and those 

without plantar fasciitis with and without continuous variables. 

 Simple logistic regression was applied to assess amount of risk of one explanatory 

variable on outcomes. 

 Multiple logistic regression was applied to find combined risk of different explanatory 

variable and outcomes variables. 

 Significance was set at 5% level of significance. (p<0.05) 
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     RESULTS 
 
A total of 225 nurses participated in our study. The participants aged between 25 year to 50 years 

with mean age of 32.3 years (SD = 5.8). Further the participants were categorized into plantar 

fasciitis/ without plantar fasciitis as and when the participants were assessed.  

Table 1: Prevalence of Plantar Fasciitis  

 Number Percentage 

Without Plantar Fasciitis 138 61.33 

With Plantar Fasciitis 87 38.67 

Total 225 100.00 

 

Table 1 and Fig. 1 tells us about the prevalence of plantar in nurses. The prevalence of PF was 

found to be 38.67%. 61.33% did not have PF. 

 

With Plantar 

Fasciitis

38.67%
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Fasciitis
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Fig 1 :Prevalence of Plantar Fasciitis
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Table 2: Association between age groups and prevalence of Plantar Fasciitis  

Age groups Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

25-29yrs 75 79.79 19 20.21 94 41.78 

30-34yrs 33 57.89 24 42.11 57 25.33 

35-39yrs 23 46.94 26 53.06 49 21.78 

>=40yrs 7 28.00 18 72.00 25 11.11 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=29.7760, p=0.0001* 

*p<0.05 

Table 2 and fig. 2 tells us the association between age group and the prevalence of PF. It was 

seen that there was significant association between the presence of PF and age group. 72% of the 

subjects  ≥40 years had PF, whereas ≈80% of the subjects between the age group of 25-29 years 

did not have PF.  
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Figure 2 : Association between age groups and prevalence of Plantar Fasciitis 
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Table 3: Association between BMI and prevalence of Plantar Fasciitis  

Obesity Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Under weight 75 79.79 19 20.21 94 41.78 

Normal 33 57.89 24 42.11 57 25.33 

Over weight 23 46.94 26 53.06 49 21.78 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=21.6790, p=0.0001* 

*p<0.05 

Association between BMI and PF showed that 53% of those belonging to the overweight 

category had PF. 80% of those who were underweight did not have PF. Hence there was a 

significant association between BMI and PF. (Table 3; Fig 3). 
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Figure 3: Association between  BMI and prevalence of Plantar Fasciitis 
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Table 4: Prevalence of the side of foot involved in those with PF. 

Side of involvement No. of subjects % 

Left 32 36.78 

Right 31 35.63 

Bilateral 24 27.58 

Total 87 100 

 

72.42% of the subjects had unilateral PF and 27.58% had bilateral PF. As seen in table 4, the side 

of involvement was seen most commonly in the left foot (36.78), followed by right foot (35.63). 

(Table 4).  
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Table 5: Association between Number of years of work ex. and prevalence of Plantar Fasciitis  

Number of 

years of 

work ex. 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

1-5yrs 87 79.09 23 20.91 110 48.89 

6-10yrs 39 56.52 30 43.48 69 30.67 

>=11yrs 12 26.09 34 73.91 46 20.44 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=39.3960, p=0.0001* 

*p<0.05 

There was significant association between number of years of work experience and prevalence of 

PF (Table 5; Fig 4). The higher the number of years of work, PF was more prevalent. PF was 

most prevalent in those working for ≥11 years i.e., 74%.  In those without PF, most of the 

subjects i.e., 79% had a work experience between 1-5 years only. 
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Figure 4: Association between Number of years of work  and prevalence of 
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1-5yrs 6-10yrs >=11yrs

 



 
 

  RESULTS 

Page  42  
 

Table 6: Association between sole of footwear and prevalence of Plantar Fasciitis  

Sole of 

foot 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Hard 18 45.00 22 55.00 40 17.78 

Soft 120 64.86 65 35.14 185 82.22 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=5.4730,p=0.0190* 

*p<0.05 

There was significant association between the prevalence of PF and type of sole of footwear the 

subjects used. Amongst those who used hard soled footwear 55% of them had PF. Amongst 

those who used soft soled footwear 64.86% of them did not have PF. Overall majority of the 

subjects used soft soled footwear. (Table 6; Fig 5)  
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Table 7: Association between heel height of footwear (in cms) and prevalence of Plantar Fasciitis  

Heel height  Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

<2.5cms 132 60.83 85 39.17 217 96.44 

>=2.5cms 6 75.00 2 25.00 8 3.56 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=0.6530, p=0.4190 

 

There was no significant association between height of heel of footwear used and prevalence of 

PF (p=0.4190). Majority of the subjects i.e., 96.44%, had heel height <2.5cm. (Table 7; Fig 6) 
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Table 8: Association between Shoe comfort on VAS and prevalence of Plantar Fasciitis  

Shoe 

comfort on 

VAS 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Score 0 71 83.53 14 16.47 85 37.78 

1—5 62 55.36 50 44.64 112 49.78 

>=6 5 17.86 23 82.14 28 12.44 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=41.6610,p=0.0001* 

*p<0.05 

Shoe comfort was measured on the VAS scale with 0 being maximum comfort and 10 being 

maximum discomfort. There was significant association between shoe comfort and prevalence of 

PF (Table 8; Fig 7). 82% of those with shoe comfort score ≥6 presented with PF. Maximum 

comfort i.e., score 0 was seen in majority of the subjects without PF. 
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Table 9A: Association between Ankle ROM left and prevalence of Plantar Fasciitis  

Ankle 

ROM left 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Low 

(<=Avg) 

35 36.84 60 63.16 95 42.22 

High 

(>Avg) 

103 79.23 27 20.77 130 57.78 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=41.5860, p=0.0001* 

 

Table 9A and Fig.8 shows us about the association between ankle ROM of the left foot and 

prevalence of PF. There was a statistically significant association between left ankle ROM and 

prevalence of PF. 63% of the subjects who presented with reduced ankle ROM presented with 

PF. 79% of the subjects having normal or near normal ankle ROM belonged to the group who 

did not have PF.  
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Table 9B: Association between Ankle ROM right and prevalence of Plantar Fasciitis  

Ankle ROM 

right 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Low 

(<=Avg) 

45 42.86 60 57.14 105 46.67 

High 

(>Avg) 

93 77.50 27 22.50 120 53.33 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=28.3390, p=0.0001* 

*p<0.05 

Table 9B and Fig.9 shows us about the association between ankle ROM of the right foot and 

prevalence of PF. There was a statistically significant association between ankle ROM and 

prevalence of PF. 57% of the subjects who presented with reduced ankle ROM presented with 

PF. 77.5% of the subjects having normal or near normal ankle ROM belonged to the group who 

did not have PF.  
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Table 9C: Comparison of ROM of the affected and unaffected side in subjects diagnosed with 

Plantar Fasciitis by independent t test 

Side  Mean ROM Std. Dev. t-value p-value 

Affected side 108.7 7.5 -2.26 0.025 

Unaffected side 111.7 7.2   

*p<0.05 

In table 9C we had compared overall ROM on the affected side with respect to unaffected side 

in subjects with PF. After analysis the results shows that there is a significant reduction in overall 

ROM in the affected side compared to the unaffected side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  RESULTS 

Page  48  
 

Table 10A: Association between Ankle muscle strength left and prevalence of Plantar Fasciitis  

Ankle 

muscle 

strength 

left 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Low 

(<=Avg) 

46 38.02 75 61.98 121 53.78 

High 

(>Avg) 

92 88.46 12 11.54 104 46.22 

Total 138 61.33 87 38.67 225 100.00 

Chi-square= 60.0120, p= 0.000* 

*p<0.05 
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Figure 10: Association between Ankle muscle strength left and prevalence 

of Plantar Fasciitis 
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Table 10B: Association between Ankle muscle strength right and prevalence of Plantar Fasciitis  

Ankle 

muscle 

strength 

right 

Without Plantar 

Fasciitis 

% With Plantar 

Fasciitis 

% Total % 

Low 

(<=Avg) 

46 38.02 75 61.98 121 53.78 

High 

(>Avg) 

92 88.46 12 11.54 104 46.22 

Total 138 61.33 87 38.67 225 100.00 

Chi-square=60.0120,p=0.0001* 
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Figure 11: Association between Ankle muscle strength right and 

prevalence of Plantar Fasciitis 

Without Plantar Fasciitis With Plantar Fasciitis

 

There was significant association seen between ankle muscle strength of the left and right foot 

and prevalence of PF (Table 10A and 10B; Fig 10 and 11). 62% of the subjects having reduced 

ankle muscle strength had PF while only 38% of those with reduced strength did not have PF. Of 
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those with greater ankle muscle strength 88.5% of them did not have PF while only 11.5% of 

them had PF. (p=0.000) 

Table 10C: Comparison of muscle strength of the affected and unaffected side in subjects 

diagnosed with Plantar Fasciitis by independent t test 

Side Mean Std. Dev. t-value p-value 

Affected side 37.4 12.5 -0.48 0.625 

Unaffected side 38.5 12.6   

 

In table 10C we compared overall ankle muscle strength on the affected side with respect to 

unaffected side in subjects with PF. After analysis the results shows that there was no significant 

difference in ankle muscle strength between affected and unaffected sides.  
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Table 11: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean age and BMI by independent t test 

Variables Without Plantar Fasciitis With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Age in yrs 30.50 4.87 35.30 5.97 -6.5854 0.0001* 

Weight (kg) 53.53 6.39 58.68 6.62 -5.8072 0.0001* 

Height(cm) 159.68 5.90 160.40 5.59 -0.9115 0.3630 

BMI  20.99 2.18 22.70 2.72 -5.2152 0.0001* 

*p<0.05 

Table 11 shows us the comparison of the 2 groups i.e., with and without PF with mean age, 

weight, height and BMI. There was significant difference between groups for age, weight and 

BMI (p=0.001). There was no significant difference in the height between the groups (p=0.36). 
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Table 12A: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean FPI scores at left and right sides by independent t test 

Variables Without Plantar Fasciitis With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

 FPI left   2.95 1.93 5.90 1.64 -11.8129 0.0001* 

 FPI right 3.01 2.01 5.78 2.00 -10.1113 0.0001* 

 

Table 12A and Fig.12 shows us the comparison between both groups with regards to the FPI 

scores of the left and right sides. There were significant differences between both groups in the 

FPI scores on the left as well as right sides with a mean score of 5.9±1.64 in those with PF and 

2.95±1.93 in those without PF on the left side and 5.78± 2 in those with PF and 3.01± 2.01 in 

those without PF on the right side.   
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Figure 12: Comparison of two groups (without Plantar Fasciitis and with 

Plantar Fasciitis) with mean FPI scores at left and right sides 
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Table 12B: Comparison between affected and unaffected sides with mean FPI scores in subjects 

with Plantar fasciitis by independent t test 

Side Mean Std. Dev. t-value p-value 

Affected 6.2 5.1 3.55 0.0005 

Unaffected 1.6 1.9   

 

Table 12B shows us analysis between affected and unaffected sides in FPI scores in subjects 

with plantar fasciitis. Significant higher score on FPI was seen in affected as compared to non-

affected side which tells us that affected side foot is more pronated with respect to unaffected 

side.  
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Table 13: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean Ankle ROM (degrees) and its component scores at left and right sides by independent t test 

Variables Without Plantar Fasciitis With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

 Ankle ROM left   114.39 6.86 109.20 6.04 5.7870 0.0001* 

 Ankle ROM right 115.09 5.39 109.89 7.25 6.1520 0.0001* 

Dorsi flexion left   18.94 1.84 16.53 2.26 8.7691 0.0001* 

Dorsi flexion right 19.09 1.77 16.91 2.59 7.5148 0.0001* 

Plantar flexion left   48.51 2.18 46.91 2.23 5.3330 0.0001* 

Plantar flexion right 48.83 1.60 47.45 2.23 5.4144 0.0001* 

Inversion left   28.53 2.48 27.75 2.37 2.3450 0.0199* 

Inversion right 28.62 2.35 27.33 2.76 3.7234 0.0002* 

Eversion left   18.41 2.50 18.01 2.30 1.1874 0.2364 

Eversion right 18.54 2.39 18.20 2.21 1.0934 0.2754 

*p<0.05 

As seen in table 13 there is statistically significant difference in between both groups in ROM of 

ankle dorsiflexion, plantarflexion and inversion ROM. There was no statistically significant 

difference in eversion ROM in between both groups. The group with PF showed a reduced ROM 

as compared with the group without PF. (Fig 13) 
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Figure 13: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean Ankle ROM (degrees) and its component scores at left and right sides 
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Table 14: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean Ankle muscle strength (kgs) and its component scores at left and right sides by 

independent t test 

Variables Without Plantar Fasciitis With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

 Ankle muscle strength left   52.56 12.80 36.10 11.95 9.6306 0.0001* 

 Ankle muscle strength right 52.53 13.08 35.90 12.07 9.5658 0.0001* 

Dorsi flexion left   15.47 3.73 10.53 4.00 9.4105 0.0001* 

Dorsi flexion right 15.33 3.78 10.31 3.96 9.5173 0.0001* 

Plantar flexion left   15.46 4.18 11.97 4.12 6.1475 0.0001* 

Plantar flexion right 15.68 4.20 11.86 4.16 6.6724 0.0001* 

Inversion left   12.10 3.56 8.32 3.06 8.1717 0.0001* 

Inversion right 11.96 3.49 8.34 3.08 7.9058 0.0001* 

Eversion left   9.52 3.41 5.29 3.05 9.4517 0.0001* 

Eversion right 9.57 3.36 5.38 3.11 9.3668 0.0001* 

*p<0.05 

Independent t-test was also applied to compare both the groups with regard to ankle muscle 

strength. There was significant difference between both groups in strength of all muscle groups 

i.e., ankle dorsiflexors, plantarflexors, invertors and evertors. Overall, the muscle strength in 

those with PF was much lower (i.e., 36.10 ±11.96) compared to without PF (i.e., 52.56± 12.80). 

(Table 14; Fig.14) 
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Figure 14: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean Ankle muscle strength (kgs) and its component scores at left and right sides 
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Table 15: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean Number of years of work scores by independent t test 

Variables Without Plantar 

Fasciitis 

With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Number of years of work 5.04 3.78 9.46 5.33 -7.2680 0.0001* 

*p<0.05 

On comparison between both group on the number of years of work experience and prevalence 

of PF there was statistically significant difference between groups. The group with PF showed 

greater number of years of work experience (i.e., 9.46±5.33) compared to those without PF 

(5.04±3.78). (Table 15) 
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Table 16: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean shoe comfort on VAS scores by independent t test 

Variables Without Plantar 

Fasciitis 

With Plantar Fasciitis t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Shoe comfort on VAS 1.35 1.79 3.70 2.51 -8.2022 0.0001* 

*p<0.05 

Table 16 shows us that there was significant difference in the mean score of shoe comfort as 

measured on the VAS scale. The group with PF showed a higher score indicating more 

discomfort and those without PF showed a lower score. (Fig.15) 
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Figure 15: Comparison of two groups (without Plantar Fasciitis and 

with Plantar Fasciitis) with mean shoe comfort on VAS scores 

Mean Std.Dev.
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Table 17: Comparison of two groups (without Plantar Fasciitis and with Plantar Fasciitis) with 

mean pain intensity at rest, standing up after prolonged rest and during activity scores at left and 

right sides by independent t test 

Variables Without Plantar 

Fasciitis 

With Plantar 

Fasciitis 

t-value p-value 

Mean Std.Dev. Mean Std.Dev. 

Pain intensity At Rest-

Left 

0.00 0.00 0.85 1.85 -5.4016 0.0001* 

Pain intensity At Rest-

Right 

0.00 0.00 0.63 1.64 -4.5253 0.0001* 

Standing up after 

prolonged rest-Left 

0.01 0.17 4.62 4.00 -13.5236 0.0001* 

Standing up after 

prolonged rest-Right 

0.00 0.00 4.68 3.90 -14.1156 0.0001* 

During activity-Left 0.04 0.43 2.28 2.64 -9.7629 0.0001* 

During activity-Right 0.00 0.00 2.49 2.75 -10.6576 0.0001* 

*p<0.05 

There was statistically significant difference between those with PF and those without PF in pain 

intensity at rest, standing up after prolonged periods of rest and during activity as measured on 

NPRS. (Table 17) 

Limb length discrepancy was also measured and the average limb length was 78.6±5.7 bilaterally 

there was no significant LLD found in any subject. There was also no significant difference 

between both the groups on limb length measurement. (p=0.97) 
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Table 18: Multiple logistic regression analysis of prevalence of Plantar Fasciitis  

Factors Unadjust

ed OR 

95% CI for OR p-value Adjusted 

OR 

95% CI for OR p-value 

Lower Upper Lower Upper 

Age groups         

25-29yrs Ref.    Ref.    

30-34yrs 0.73 0.43 1.23 0.2350 1.14 0.41 3.19 0.8050 

35-39yrs 1.13 0.65 1.98 0.6680 0.85 0.23 3.11 0.8090 

>=40yrs 2.57 1.07 6.16 0.0340* 0.41 0.06 2.59 0.3390 

Obesity         

Under weight Ref.    Ref.    

Normal 0.23 0.13 0.42 0.0001* 0.20 0.08 0.55 0.0020* 

Over weight 1.05 0.75 1.47 0.7950 0.94 0.40 2.21 0.8830 

Number of 

years of work  

        

1-5yrs Ref.    Ref.    

6-10yrs 0.77 0.48 1.24 0.2800 2.25 0.78 6.51 0.1350 

>=11yrs 2.83 1.47 5.47 0.0020* 10.89 2.31 51.47 0.0030* 

Sole of foot         

Hard Ref.    Ref.    

Soft 0.54 0.40 0.73 0.0001* 0.22 0.11 0.47 0.0001* 

Heel height          

<2.5cms Ref.    Ref.    

>=2.5cms 0.33 0.07 1.65 0.1780 0.64 0.09 4.68 0.6590 

Shoe comfort 

on VAS 

        

Score 0 Ref.    Ref.    

1--5 0.81 0.56 1.17 0.2580 1.83 0.91 3.64 0.0880 

>=6 4.60 1.75 12.10 0.0020* 9.96 3.05 32.52 0.0001* 

*p<0.05 

[CONTINUED] 
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Table 18: Multiple logistic regression analysis of prevalence of Plantar Fasciitis  

Factors Unadjus

ted OR 

95% CI for OR p-value Adjuste

d OR 

95% CI for OR p-value 

Lower Upper Lower Upper 

FPI left         

Normal Ref.    Ref.    

Pronated 3.07 1.71 5.49 0.0001* 2.98 1.34 6.61 0.0070* 

PFI right         

Normal Ref.    Ref.    

Pronated 3.71 2.06 6.70 0.0001* 3.66 1.70 7.90 0.0010* 

Ankle ROM 

left 

        

Low (<=Avg) Ref.    Ref.    

High (>Avg) 0.26 0.17 0.40 0.0001* 0.29 0.10 0.87 0.0270* 

Ankle ROM 

right 

        

Low (<=Avg) Ref.    Ref.    

High (>Avg) 0.29 0.19 0.45 0.0001* 1.74 0.56 5.44 0.3370 

Ankle muscle 

strength left 

        

Low (<=Avg) Ref.    Ref.    

High (>Avg) 0.13 0.07 0.24 0.0001* 0.15 0.07 0.32 0.0001* 

Ankle muscle 

strength right 

        

Low (<=Avg) Ref.    Ref.    

High (>Avg) 0.13 0.07 0.24 0.0001* - - - - 

*p<0.05 
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Table 18 demonstrates the logistic regression analysis of various risk factors associated with PF 

n nurses. The crude and adjusted values of all significant risk factors were obtained and were 

considered for logistic regression analysis. Out of 12 risk factors 4 showed a statistical 

significance and were reported to be independent risk factors for developing PF. They are 

namely work experience of ≥11 years (OR=10.89, C.I.=2.31-51.47, p=0.0030), shoe comfort 

score of ≥6 on VAS scale (OR=9.96, C.I.=3.05-32.51.10, p=0.0001), FPI score of both feet 

showing pronated foot [OR=2.98, C.I.=1.34-6.61, p=0.0070 for left foot and OR=3.66, 

C.I.=1.70-7.990, p=0.0010 for right foot].Other variables which also showed significance include 

normal BMI (OR=0.20 C.I.=0.08-0.55, p=0.0020), a footwear with soft sole (OR=0.22 

C.I.=0.11=0.47, p=0.0001), having a normal or near ankle ROM for left ankle (OR=0.29 

C.I.=0.10-0.87, p=0.0270) and having greater ankle muscle strength of left foot (OR=0.15 

C.I.=0.07-0.32, p= 0.0001). 

Simple logistic regression analysis was performed for each independent and the dependent 

variable to compute crude estimate, to find out risk factors associated with PF. Age ≥40 years 

(O.R.=2.57, C.I.=1.07-6.16, p=0.0340), work experience of  ≥11 years (OR=2.83, C.I.=1.47-

5.47, p=0.0020), shoe comfort score of  ≥6 on VAS scale (OR=4.60, C.I.=1.75-12.10, p=0.0020), 

FPI score of left foot showing pronated foot (OR=3.07, C.I.=1.71-5.49, p=0.0001) and FPI score 

of right foot showing pronated foot (OR=3.71, C.I.=2.06-6.70, p=0.0001) were significantly 

associated with prevalence of PF. Whereas, using a footwear with soft sole (OR=0.54 

C.I.=0.40=0.73, p=0.0001), having normal or near normal ankle ROM for left and right ankle 

(OR=0.26 C.I.=0.17-0.40, p=0.0001 for left foot and OR=0.29 C.I.=0.19-0.45, p=0.0001) and 

having greater muscle strength in the muscle groups of left and right ankles (OR=0.13, 
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C.I.=0.07-0.24, p=0.0001 for left ankle and OR=0.13, C.I.=0.07-0.24, p=0.0001 for right ankle) 

also showed significant association with prevalence of PF. 
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DISCUSSION  

The aim of this study was to find out the prevalence of PF in nurses and also to find out the risk 

factors of PF in nurses. This included participants in the age group of 25-50 years, with 

minimum 1 year of work experience. Majority of the subjects in this study were females (i.e., 

98%). They were all assessed for the presence of PF and analyzed for risk factors for the same. 

The study concluded that 38.67% of the participants had PF.  

The possible reason for plantar fasciitis in nurses could be due to the fact that their job requires 

them to be on their feet majority of the times. All the nurses in this study reported having 

approximately 48 working hours weekly. Those with PF worked for an average of 9.46 years 

compared to those without PF who worked for an average of 5 years. In this study it was found 

that there was significant association between PF and higher number of years of work 

experience. It was reported in our study that those working since 11 years and more had 

approximately 3 times the risk of developing PF, and after adjustment the risk factor increase to 

approximately 11 times. Hence the duty hours per day and number of years of work experience 

lead to prolonged weight bearing in nurses. 

A study reported that people who spent the majority of their workday standing or walking had an 

odds ratio of 3.6 for developing PF in comparison with the referral group of those who did not.55 

Another study found that of the people who worked for more than 8 hours on their feet 76.3% 

suffered from heel pain and 80% of them had PF.71 

 

Prolonged standing is recognized as a causal factor for PF because it exposes the plantar fascia to 

tensile loading and thus to PF. Our study supports the findings of Robert WA. et al, who 
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concluded that increasing the amount of time spent standing on hard surfaces and walking 

increases the likelihood of PF.72 

AGE: 

Our study found significant association between higher age group and PF. 72% of subjects ≥40 

years presented with PF. We also found that the remaining 18% (≥40 years) who did not have PF 

have 2.5 times the risk of developing PF. This could be attributed to a loss in the elasticity of the 

plantar fascia with age, as well as a slowdown of the healing process. Moreover, the long years 

of standing and walking would have resulted in more repeated microtrauma to the plantar fascia 

which results in its early degeneration.  

 

Results in our study is similar to the study conducted in Saudi Arabia by Goweda et al, 57 

documenting 1.72 times higher risk of plantar fasciitis with increasing age and it is most 

frequently found in middle age group of 40-60 years. Similarly, another study also found that 

plantar fasciitis was positively associated with age.73 Another study which aimed to find out 

prevalence of MSD in nurses reported that almost all prevalence rate increased with increasing 

age in nurses.74 

 

BMI: 

There was significant association between BMI and PF. 53% of those belonging to the 

overweight category had PF. 80% of those who were underweight did not have PF. Increased 

plantar fascial tension could be caused by an increase in mechanical load resulting from a higher 

BMI. In 2015, a systematic review38 established a congruous clinical link between greater BMI 

and plantar fasciopathy. This finding was also supported by Goweda R A et al 57 who reported 
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that obesity is an important risk factor associated with PF as 66.7% of their subjects with PF 

were obese.  

According to Frey and Zamora, patients who are obese or overweight have a 1.4 higher chance 

of developing plantar fasciitis.75 This is contrasting to our study where we did not find any 

increase in risk of PF in those who were overweight. However, there was a negative correlation 

seen with those having normal BMI and prevalence of PF. 

According to Huerta J P et al 76 that constant strain on PF can cause microtears and consequent 

inflammation on its insertion which is usually visible as an increased thickness in PF in the 

ultrasonographic analysis. As a result, variables that cause PF overload, such as increasing 

weight, may result in hypertrophy of plantar fascia.  

FOOTWEAR: 

Our study found significant association between sole of the footwear used and prevalence of PF. 

Majority of the participants (i.e., 55%) using hard soled footwear presented with PF, whereas 

majority of those wearing soft soled footwear (i.e., 65%) did not have PF.   

The primary functions of the footwear's sole are to provide foot support and ventilation. Arched 

shoe footbeds help aid the longitudinal arches of the feet and reduce plantar aponeurosis strain 

and have a beneficial effect on the plantar fascia and abnormal arch flattening. The sole's primary 

functions are shock absorption, friction, and reducing the foot impact force when walking. The 

material and thickness of the shoe's sole have an impact on shock absorption.35 

Studies have shown a strong association between hard footwear and PF.71,77 Inappropriate 

footwear and a rapid rise in activity levels have also been linked to the development of PF.78,79 
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In this study we found no significant association between height of heel of footwear and PF. 

Majority of the subjects in this study reported that they did not use heeled footwear. (i.e., 96.4%). 

Our findings go hand in hand with the study by Hashmi R et al 73,  who did not find any 

significant association between footwear heel height and PF. On the contrary their results 

showed that PF was commonly found in subjects using flat shoes as compared to subjects using 

heels.  

However Thomas M. J. et al,80 reported significant association between low/infrequent use of 

high heels and PF. According to the studies conducted by Stefanyshyn et al.81 and Sekizawa et 

al.,82 heel has an effect on the vertical impact force and foot pressure distribution. They found 

that high heels generated greater vertical impact force, but flat shoes produce less. Height of the 

heel also influences the ankle movement, muscle activity, center of gravity, and ground reaction 

force (GRF) patterns.  

Shoe comfort also showed significant association with prevalence of PF. 82% of those with shoe 

comfort score ≥6 on VAS presented with PF. Maximum comfort i.e., score 0 on VAS was seen 

in majority of the subjects without PF. Our findings are similar to that found by Tojo M et al.34 

where they found that low shoe comfort score was found to be connected with the occurrence of 

foot and ankle pain. Sullivan J. et al, also reported that people with plantar heel pain had 

difficulty with all three components of the footwear domain of the Foot Health Status 

Questionnaire(that is; comfort, shoe fit and number of shoes able to be worn).1 

Our findings support those of Chiu et al., 35 who reported that equipping clinical nurses with 

appropriate footwear is critical for decreasing fatigue and pain in the lower extremities. Tojo M. 

et al, reported that those with low shoe comfort were 2 times more at risk for developing 
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foot/ankle pain than those with high shoe comfort.34  This finding is comparable with our results 

where we saw that low shoe comfort was independently associated with prevalence of PF having 

an odds ratio of 4.60. After adjustment low shoe comfort increased the risk factor by 10 times.   

 

Parker et al.83 concluded that switching from regular shoes to walker-style shoes reduced foot 

pain in neonatal intensive care unit nurses. 

 

RANGE OF MOTION: 

In this study we also found a significant association between ankle ROM and prevalence of PF 

for both the left and right ankles. There was significant association between reduced ankle ROM 

and PF, majority of the participants with reduced ankle ROM had PF.  

 

Our study also found statistically significant difference in ankle ROM for both the left and right 

ankles for dorsiflexion, plantarflexion and inversion between those with PF and those without 

PF. However, there was no significant difference between both groups for eversion ROM. 

We compared overall ROM on the affected side with respect to non-affected side in subjects 

with PF and results shows that there is a significant reduction in overall ROM in the affected side 

as opposed to the non-affected side. 

A systematic review done1 in 2006 found evidence that suggests a possible relationship between 

reduced ankle dorsiflexion and chronic plantar heel pain (CPHP).  

 

Another study found a very strong relationship between isolated gastrocnemius tightness and PF 

which presents with limited ankle DF ROM. 84 The authors suggested that higher tensional 
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forces on the Achilles tendon (e.g., due to gastrocnemius tightness) cause increased transmission 

of forces on the plantar fascia during the stance phase of walking, resulting in plantar fasciitis. 

 

Another study also concluded with a statistically significant reduction in ankle dorsiflexion ROM 

in the PF group.47  

 

Another study 55 aimed at identifying risk factors associated with PF and found that limited ankle 

DF increased the risk factors for developing PF. Subjects who presented 6°- 10° of dorsiflexion 

had an odds ratio of 2.9, those who presented with 1°- 5° of dorsiflexion had an odds ratio of 8.2 

and those who had 0°of dorsiflexion had an odds ratio of 23.3. 

 

According to the study's authors, if the Achilles tendon is shortened, the range of ankle 

dorsiflexion is limited, and excessive pronation of the foot occurs to compensate for the reduced 

ankle dorsiflexion. The plantar aponeurosis is subjected to increased tensile stress when the foot 

pronates excessively. In theory, the more the ankle dorsiflexion is limited, the more the plantar 

fascia is loaded as a result of compensatory pronation, increasing the risk of plantar fasciitis. 

 

Our study has reported a negative association between towards normal ankle ROM and PF for 

both the left and right ankles on simple logistic regression. However, on multiple logistic 

regression it was seen that there was significant association only between left ankle ROM and 

PF, whereas no association was found in the right ankle ROM and PF. 

 

MUSCLE STRENGTH 



 

   
                                                                                                                        DISCUSSION 

Page  71  
 

Our study showed significant association between reduced ankle muscle strength and PF for both 

the left and right ankles. Majority of the participants with reduced ankle muscle strength had PF. 

There was significant difference between both groups in strength of all muscle groups i.e., ankle 

dorsiflexors, plantarflexors, invertors and evertors.  

 

Our findings are consistent with the findings of a systematic review conducted in 2019 on 

patients with plantar heel pain. The study reported that ankle dorsiflexors, invertors and evertors 

strength were reduced in those with heel pain as opposed to those without. The study also 

measured ankle plantarflexion torque and indicated that those with plantar heel pain generated 

less force than those without plantar heel pain. The investigators were of the view that, non-

contractile tissues such as the plantar fascia and the plantar fat pad of the heel are subjected to 

higher load when the muscles working on the foot are weakened, which could lead to plantar 

heel pain.85 

 

Another study which aimed to find the potential for foot dysfunction and plantar fasciitis in 

young adults reported that the muscle strength of the normal foot group and the flat foot group 

differed significantly. The muscle strength of dorsiflexors and evertors was considerably reduced 

in the flat foot group. 47 

 

In 2015, Sullivan et al.86 observed weakness in several muscles such as ankle evertors (peroneus 

brevis and longus) and toe flexors in patients with PF when compared to normal healthy people. 

Another study also reported a reduction in evertor strength in those with plantar heel pain.20 The 

authors were of the view that plantar heel pain has a detrimental impact on work and leisure 
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activities and limiting or altering daily activity may result in strength loss secondary to muscle 

disuse atrophy. 

 

We also compared overall ankle muscle strength on the affected side with respect to unaffected 

side in subjects with PF and results showed that there was no significant difference in ankle 

muscle strength between affected and unaffected sides.  

 

Simple and multiple logistic regression analysis in our study reported that there was a strong 

negative association between greater ankle muscle strength of the left foot and prevalence of PF, 

suggesting that those with greater muscle strength had very minimal chance of developing PF. 

For the right ankle muscle strength there was significant negative association between higher 

strength and PF on simple logistic regression, however after adjustment there was no association 

reported. 

 

FOOT POSTURE:- 

On comparison of the two groups in this study, we found that those with PF had a higher positive 

FPI score indicating a pronated foot compared to those without PF whose scores were indicating 

neutral foot for both the left and right feet.  The reason behind this is because when the foot is in 

a pronated position, the plantar fascia is subjected to more strain.  

Our study also showed significant higher score on FPI was seen in affected as compared to non-

affected side which tells us that affected side foot is more pronated with respect to unaffected 

side. 
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Our results agree with that reported by Irving D. B. et al,12 who aimed to find the association 

between CPHP and hypothesized causative factors. They reported that those with CPHP had a 

more pronated foot than control group, and those who have a pronated foot had a 3.7-fold 

increased risk of developing CPHP. 

In our study we also found that pronated foot posture is strongly associated with prevalence of 

PF. Those having a pronated foot had 3 times and 3.71 times the risk factor to develop PF for the 

left and right foot respectively. Even after adjustment it was seen that pronated foot was strongly 

associated with the prevalence of PF. (FPI score of left foot showing pronated foot [OR=2.98, 

C.I.=1.34-6.61, p=0.0070] and FPI score of right foot showing pronated foot [OR=3.66, 

C.I.=1.70-7.990, p=0.0010]). 

Neb M. et al,21 conducted a study on subjects with CPHP and found that 15.6% of those with 

CPHP had neutral foot, whereas 84.4% of subjects with CPHP had a pronated foot.  

 

LIMB LENGTH DISCREPANCY: 

Mahmood S. et al,58 found a strong correlation between LLD and PF. The results indicated a 

strong relationship between a longer limb and unilateral plantar fasciitis pain.  

However, in our study we did not find any significant LLD in any of the subjects. There was no 

association between LLD and PF in this study.  

Nurses’ routinely work while standing or walking which does not allow different joints of the 

lower limb, particularly ankle and subtalar joints, to move upto full ROM. Also, this limited 

ROM does not allow muscles around the ankle and foot to be used maximally hence only few 
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motor units of the muscles will fire and get recruited which helps in maintaining the ankle 

muscle strength. Hence over a period of time with limited muscle work (disuse) that too in 

limited ROM, muscles go for weakness. When muscles (contractile tissue) go for weakness, 

stress increases on the non-contractile tissues including the plantar fascia resulting in 

microtrauma. Over a period, these repeated microtrauma leads to PF and its reactive thickening.  

 

Also, when we stress the joint more than normally used, we cause microtrauma to soft tissue 

surrounding the joint. This includes mild trauma to the plantar fascia. Also pronated feet induce 

increased stress on the plantar fascia hence increasing the microtrauma caused on it.  

 

Pronated foot will show unbalanced weight loading compared to normal foot due to the de-

creased muscle strength and ROM. If this mechanism is continued for a long time, the plantar 

fascia can become thickened due to the increased weight loading. 47 The combination of pronated 

foot and weakness of the intrinsic as well as extrinsic muscle groups will lead to an increase in 

the stress placed on the plantar fascia.  
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LIMITATIONS OF THE STUDY 

 The estimated sample size for this study was 247 subjects. But due to unavoidable 

circumstances of the covid-19 crisis we could complete only 225 samples and they were 

all recruited.  

 Nurses from only one hospital were included in the study. 

 Majority of the participants in this study were females, hence generalizability of the 

results is questioned. 

 Recruitment of participants from different age groups were not uniform. 
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FUTURE SCOPE OF THE STUDY 

 Larger sample size should be recruited. 

 Multi-centered study must be conducted so that the results can be generalized to a larger 

population.  

 A standard footwear related questionnaire can be used. 

 Recruitment of participants from different age groups should be made equal. 

 Sports/ Recreational activity should be considered as PF has been commonly been 

reported in running atheletes.7 
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CONCLUSION 

Based on our analysis the prevalence of PF in the nurses of SDM College of Medical Sciences 

and Hospital was found to 38.67%. There was significant association between age, BMI, number 

of years of work experience, shoe comfort, foot posture, ankle ROM and ankle muscle strength 

with the prevalence of PF. Work experience of ≥11 years, uncomfortable footwear (score ≥6 on 

VAS) and pronated feet were reported to be independent risk factors for developing PF. 

Whereas, normal BMI, soft soled footwear, ankle ROM towards normal (left) and greater ankle 

muscle strength (left) were negatively associated with PF.  
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SUMMARY 

Plantar Fasciitis is a common cause of heel pain, which is known to affect 10% of the general 

population where there is inflammation of the plantar fascia. 5 It is caused by repetitive strain to 

the plantar fascia leading to microtears, with inflammation of the fascia and the perifascial soft 

tissues leading to thickening in the form of fibrotic changes 

 

The risk factors for developing plantar fasciitis include biological factors (ageing and high BMI);  

anatomical factors (reduced ankle dorsiflexion, limb length discrepancy, heel pad atrophy, 

increased thickness of plantar fascia , pes planus, cavus foot, muscle imbalance, limited first MPJ 

extension and calcaneal spur) 11 and extrinsic factors (long periods of weight bearing, improper 

footwear, previous injuries and running variables such as surface, speed, frequency and distance 

per week). Diagnosis is based on the patient history and on results of physical examination. 

 

In the nursing professionals, WMSDs have been considered as the leading factor for the 

absenteeism and has a great impact on the quality of life in nurses. Nurses maybe at high risk of 

developing plantar fasciitis due to prolonged periods of standing and walking combined with 

other factors such as long hours of work and improper footwear. 

Hence the presented study aimed to find out the prevalence and risk factors of plantar fasciitis in 

nurses. 

This study was done on 225 nurses from the age group of 25-50 years. In this study nurses were 

examined for the presence of PF and risk factors were assessed. The risk factors assessed were 

age, BMI, number of years of work experience, foot posture using the foot posture index, ankle 
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ROM using the goniometer, muscle strength using the dynamometer and LLD using tape 

measure. Footwear related questions such as heel height and sole of the footwear (soft/hard) 

were also asked. 

 

Overall, our study concluded that the prevalence of PF was found to 38.67%. There was 

significant association between age, BMI, number of years of work experience, shoe comfort, 

foot posture, ankle ROM and ankle muscle strength with the prevalence of PF. Work experience 

of ≥11 years, uncomfortable footwear (score ≥6 on VAS) and pronated feet were reported to be 

independent risk factors for developing PF. Whereas, normal BMI, soft soled footwear, ankle 

ROM towards normal (left) and greater ankle muscle strength (left) were negatively associated 

with PF. 
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   CONSENT FORM 
                                                                          

 PART 1 of 2 

 
  INFORMATION FOR PARTICIPANTS OF THE STUDY  

Dear Participants,  

We welcome you and thank you for your keen interest in participation in this project. Before you 

participate in the study, it is important for you to know why this research is being carried out. This 

form will provide you all the relevant details of this research. It will explain the nature, the purpose, 

the benefits, the risks, the discomforts, the precautions and the information about how this 

project/study will be carried out. It is important that you read and understand the contents of the form 

carefully. This form may contain certain scientific terms and hence, if you have any doubts or if you 

want more information, you are free to ask the study personnel or contact person mentioned below 

before you give your consent at any time during the entire course of the project.  

1. Project title: “Prevalence and Risk Factors of Plantar Fasciitis in Nurses: A Cross Sectional 

Study”  

2. Department and institute: S.D.M College of Physiotherapy, Sattur, Dharwad.  

3. Name of the investigator: SHIVANI SHANBHAG, MPT  

4. What is the purpose of this project/study?   

To find out the prevalence and risk factors of plantar fasciitis in nurses.  

5. What is the selection procedure of the participants? (Inclusion and exclusion criteria)  

INCLUSION CRITERIA:  

1. Nurses within the age group of ≥25 and ≤50  

2. Nurses with work experience of more than 1 year  

3. Nurses working minimum 40 hours of work per week.  

4. Presently working staff of SDM hospital  

5. Those willing to participate in the study  

 



 

 

ANNEXURES 

Page  91  
  

EXCLUSION CRITERIA:  

1. Radiculopathy due to any cause and other neurological disorders.  

2. Any progressive systemic or musculoskeletal diseases.  

3. Nurses with history of fractures in the lower extremity within the past 6 months – 1 year which    

would alter the mechanics of the lower extremity.  

4. Nurses with history of surgeries of the lower extremity within the past 6 months- 1 year.  

5. Nurses in administrative section.  

 

6. How will it be carried out? (Procedure of the study.)  

Ethical clearance will be obtained from institutional ethical committee, SDM College of Medical 

Sciences and Hospital, Sattur, Dharwad. In this observational study nurses between the age group of 

25-50 years of age of SDM College of Medical Sciences and Hospital will be selected as per their 

inclusion and exclusion criteria. Those nurses who are willing to participate in the study will be 

included. The demographic data of the subjects will be collected by the principal investigator and the 

subjects of this study will be analyzed for their foot posture, ankle strength, ankle ROM and limb 

length discrepancy. Pain intensity will be assessed and windlass test will be performed on those 

nurses with heel pain along with assessing other symptoms such as post static dyskinesis and 

tenderness over medial calcaneal tubercle to diagnose them with plantar fasciitis. Footwear related 

questions will be asked. Data will be analyzed statistically.  

7. What are the responsibilities of the participants?  

Participants must agree to adhere to the principal investigator instructions and cooperate fully with 

those conducting the study and inform the principal investigator in case of any untoward experience. 

8. What are the expected risks of the participants? 

No risks are expected in the study. 

9. Whether my participation in this study be confidential? 
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Yes, the participant’s privacy and confidentiality will be maintained during and after the 

completion of the study. 

10.Can I withdraw from the study at any time during the study period? 

Yes, the participants can opt out of the study at any given time during the course of the study. 

 

11. If there is any new findings/information, would I be informed? 

Yes, Participants will be informed about new findings/information of the study. 

12. What happens in case of study related injury? 

 There are no as such risk element involved as participants.  

 

13. Whether my participation in the study will cause any additional financial burden?  

No additional financial burden will be borne by the participant.  

 

14. Permission for publication?  

Results obtained after a study may be published for scientific purpose. However identity is not 

disclosed even after the study or during the publication.  

  

Name of the contact person with official address and phone number:  

1)Ms Shivani Shanbhag     2) Dr. Rajeev Kumar Lal (MPT,BPT)  

SDM College of Physiotherapy        Professor, SDM College of Physiotherapy  

Manjushree Nagar, Sattur         Manjushree Nagar, Sattur  

Dharwad- 580009          Dharwad- 5800099  

Karnataka, India         Karnataka, India  

Mobile number- 9765277877         Mobile no- 9986202056  

e-mail ID: shivanishanbhag96@gmail.com      e-mail ID : lalrk@yahoo.com  

 

 

 

Place:             Signature of investigator:     Witness: 

mailto:shivanishanbhag96@gmail.com
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CONSENT FORM  

       Part 2 of 2 
SR.No. of the study subject __________  

STUDY TITLE: PREVALENCE AND RISK FACTORS OF PLANTAR FASCIITIS IN 

NURSES : A Cross Sectional Study  

 

Name of the Investigator: ____________                                  Tel.No. ______________  

 

I Mr. /Ms. _________________________________________ hereby give my consent to be included 

as a subject in the study mentioned above and to publish the data thus obtained. I have been informed 

to my satisfaction, the purpose, the importance and the method of the study in my own language by 

the physiotherapist and a copy of information sheet has been given to me. I have been explained in 

detail about the outcome measures which will be used in the study. I confirm that I have understood 

the above study and I have the opportunity to ask questions. I am also aware about my right to opt 

myself out of the study at any time during the course of the study without having to give any reasons, 

without my medical care or legal rights being affected. I agree to adhere to the physiotherapist’s 

instructions and to co-operate fully with those conducting the study and inform them in case of any 

untoward experience. I agree to restrict the use of any data or results that arise from the study 

provided and such a use is only for scientific purpose(s) and publications. I fully consent to 

participate in the above study  

 

 

_________________________      Date:  

(Signature / Left thumb impression) Place:  

 

Name of the participant: ___________________________  

 

Son/daughter/spouse of: ___________________________  

 

Complete postal address: ___________________________  

 

This is to certify that the above consent has been obtained in my presence.  

___________________________      Date:  

(Signature of the Principal Investigator)     Place:  

Witness – 1         Witness – 2  

------------------------        ----------------------  

Signature:         Signature:  

Name:         Name:  

Address:        Address: 
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DATA COLLECTION SHEET 

Name: 

Age: 

Address: 

Contact number: 

Gender: 

Weight:    Height:    BMI:  

Department: 

Number of years of work experience: 

Position: 

o Nursing supervisors 

o Ward incharge 

o Assistant ward incharge 

o Senior staff nurse 

o Staff nurse 

 

Weekly working hours (number of hours × number of days per week): 

o 40-47 

o >48 

. 

Do you experience any pain in your either one or both heels?  Yes / No 

Which heel do you experience pain in?   Right  / Left  / Both 

Do you experience pain during the initial steps in the morning /and after periods of rest? Yes / No 

How is the sole of your footwear? :  

o Soft 

o Hard 
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What is the height of the heel? 

o 0-2.5cm 

o >2.5cm 

On a scale of 0-10 how discomforting are your shoes? (VAS) 

 

 

What is the intensity of your pain? (NPRS) 

 At rest: 

 

 
 Standing up after prolonged periods of rest / sitting: 

 
 During activity (like walking/standing) :  

 

 
 

Pain on palpation over medial calcaneal tuberosity: Positive / Negative 

Windlass test:  Positive / Negative 

Tarsal tunnel tests 

 Tinnels test: Positive/ Negative 
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 Dorsiflexion Eversion test: Positve/ Negative 

 

 

FOOT POSTURE INDEX SCORE  

LEFT  

RIGHT  

 

 

ANKLE ROM  LEFT                                  RIGHT 

Dorsiflexion  

Plantarflexion  

Inversion  

Eversion  

 

 

ANKLE MUSCLE STRENGTH LEFT                                 RIGHT 

Dorsiflexors  

Plantarflexors  

Invertors  

Evertors  

 

 

LIMB LENGTH 

DISCREPENCY 

LEFT RIGHT 

Apparent length   

True length   
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ANNEXURES 

                                       FOOT POSTURE INDEX SCORE (FPI-6) 
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ETHICAL CLEARANCE CERTIFICATE 
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GUIDE RECOGNITION LETTER 
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MASTER CHARTS 
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CTRI 

 

                            CTRI REGISTRATION NUMBER: CTRI/2021/06/034034 
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INSTRUMENTS USED 

                          

               WEIGHING SCALE      STADIOMETER 

 

 

                         

                  GONIOMETER 
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MEASURING TAPE 

 

 

HYDRAULIC DYNAMOMETER 
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DISSERTATION FEE RECEIPT 

  

 

 

 

 

 


