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ABSTRACT
Objective: To determine the effects of body mass indexand ankle dorsiflexion in patients with plantar fasciitis.

Study Design: A cross-sectional.

Place and Duration of Study: The study was carried out at the Department of Physical Therapy of the two
leading tertiary care centers, Advance Orthopedic & Reconstructive Institute & Dr. Ziauddin Hospital

Karachi, Pakistan from August 2022 to June 2023.

Methods: Sixty-Four participants were recruited from the physical therapy departments of two tertiary care
centers in Karachi by convenience sampling. The study focuses on the impact of demographics on the
performance of plantar fasciitis patients. The measurement tools used in this are BMI (Body mass index), NRS
(Numeric rating scale), LEFS (Lower extremity functional scale), and Goniometer. The data were analyzed by
SPSSversion 23.0.

Results: Our findings show that plantar fasciitis is more common in the obese-Il category with reference to BMI,
females are more affected than males with reference to gender, the middle age group is more affected with
reference to age and dorsiflexion angle of patients is less than normal range shows the directly proportional of
demographics with the performance of patients with plantar fasciitis.

Conclusion: Our study showed the positive effect of ankle dorsiflexion angle and BMI, gender, pain, and age on
the physical performance of plantar fasciitis patients.
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factors associated with gait patterns like muscular
weakness, impaired balance, increased chances of
falls, and also footwear. Planter fascia acts as a shock
absorber and also provides support to the arches of
the foot. In plantar fasciitis, this fascia becomes
inflamed due to overuse, uncomfortable shoes,
continuous load exerted on the foot, and stress.’
Planter fasciitis can be diagnosed based on the
symptoms present in the person like complaints of
heel pain, and stiffness on the bony area of the
calcaneus and patient also complain about the sharp
pain exerted while taking the first step in the
morning. When they start walking or performing
their activities of daily living they feel better but
complain of pain still present.’ Pain is a warning sign
of any disease or issue that occurs in the body. When
the initiation of sports activity pain is aggravated but
the people doing warm-up exercises then they feel
comfortable and complete their tasks. In a resting
position, pain is relieved because the ending of
nerves is pressure free while they are standing, or
working position it exerts pressure on nerve endings
and the patient starts complaining of pain.” Planter
fasciitis causes gait problems and steps variation,
and eventually, the tibia and femur rotated
internally, and the functions of the foot become
altered.’ These alterations hinder the quality of life of
a healthy person due to fear, tension, structural
deformity of the foot, and mental depression
because they face many problems in their routine
life.” Because the foot plays an important role in the
movement, controlling a postural balance that's why
it affects the normal activities of life. The ankle is a
complex joint because it makes a connection
between the lower limb and the ground to perform
movement. Generally, the movement of the foot
occurs in three planes; sagittal, coronal, and
horizontal.”” Planter fasciitis is a progressive
degenerative condition that mainly occurs by minor
injuries caused by the junction of bone and tendon of
the calcaneal bone. It is increasing day by day in
middle age female patients by prolonged standing,
runners, a person with high arch issues, or flat foot
deformity.”

Management of plantar fasciitis, about 90 percent of
people can manage this by conservatively like rest,
ice, wearing braces, heel cushions, night splints, arch
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support, shoes with well-supported arches,
analgesics, steroidal injections, anti-inflammatory
drugs, extracorporeal shock wave therapy,
therapeutic ultrasound, and by some stretching
exercises.” the treatment takes at least 6 months or 1
year. The most effective treatment in early diagnosis
of PF is treatment with the combination of icing and
ultrasound therapy because it reduces the planter
inflammation and helps in healing.” Most of the
patients can resolve this issue timely with taking a
better treatment, attending multiple sessions of
physical therapy, perform exercise at home. In
treating the planter fasciitis, the best exercise is
stretching. 83 percent of patients performing
stretching exercises and feeling relieved from pain,
29 percent of people said that stretching is a very
effective method as compared to using any other
modalities. The techniques of stretching perform in
the lower limb, mostly target the plantar fascia,
gastrocnemius, and soleus muscle.* After 12 months
it is not resolved by conservative management then
they recommend surgery. Almost 5 percent of
patients are not relieved by conservatively and go for
surgery. The rate of successful surgery is quite high."”
Methods

Research Participants

This was a cross-sectional study that was designed to
evaluate the risk factors of Plantar Fasciitis. In this
study, a total number of 64 planter fasciitis (PF)
patients were recruited through the raosoft software
as research participants from the Physical Therapy
Department of two tertiary care centers, Advance
Orthopedic & Reconstructive Clinic and Institute &
Dr. Ziauddin Hospital Karachi, Pakistan from August
2022 to June 2023. Ethical approval was received
from competent authorities of Dr. Ziauddin
University Karachi, Pakistan with reference no:
BASAR/N0.041560/physio date 8" August 2022.
Patients of (PF) were eligible according to the
following inclusion criteria of our study: pain in the
region of plantar fascia and heel while they take 1"
step in the morning, reported pain during the day
time in the bearing of weight, patients who had no
restrictions for the performance of ankle exercises
from their medical doctor were included in our
study.”” While patients with diagnosed stress
fractures of the foot, heel pain bilaterally, any
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comorbid disease or illness, patients who smoke,
and any musculoskeletal or pathological disorders
that may affect the function of lower limbs were
excluded from this study.”

Procedures

Each participant in the research was required to
agree to participate in our study. They reported their
weight and height in order to measure their BMI
(Body Mass Index). They are also required to fill out
the LEFS (Lower Extremity Functional Scale)
qguestionnaire. It comprises 20 items each item rating
from 0 to 4 in which questions related to physical
functional status and lower limb injuries occur
during the activities of daily living. Participants who
scored 80 meant their functional status is good but
participants who gain 0 scores meant they had
severe disability.”® Furthermore, the NRS (Numeric
Rating Scale) comprises 0 (no pain) to 10 (worse pain)
ratings through which patients can report their level
of pain in their aspects.” The ankle dorsiflexion
Range of motion which is done by the Talocrural joint
was tested through a Goniometer which is a device
used to measure the joint range of motion of a
subject.”” For measurement of ROM examination,
the patient was asked to lie on the couch in a prone
position with the leg extended and the ankle off from
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the couch, and the Physical therapist will stabilize
Tibia to avoid tricky movement. Now therapist
placed the axis of the goniometer on the lateral
calcaneus of the fibula and 5" metatarsal joint, a
stationary arm of the goniometer was parallel to the
fibula and the moveable arm of the goniometer was
parallel to the 5" metatarsal bone of the foot.” In this
manner, the ankle dorsiflexion was measured and
the physical researcher observed and notes the
readings of the goniometer. During the
measurement of ROM, the researcher used the same
goniometer to avoid potential errors.

Statistical Analysis

This was done through SPSS version 23.0. To
determine the correlation between the different
demographic variables and the physical and
functional status of participants. All categorical data
were given in frequency and percentages.

Result

A total number of 64 planter fasciitis patients was
evaluated through a validated questionnaire, NRS,
BMI, and ankle dorsiflexion measurement. Among
our research participants who are diagnosed
patients of plantar fasciitis 23 (35.93%) lie in the
category of obese Il according to the Asian
classification of BMI. We measured the ankle

Table 1: Characteristics of Planter Fasciitis patients

Variable Frequency (n) Percentage (%)
Gender

Male 28 43.75
Female 36 56.25
Age

20-35 16 25
36-50 31 48.43
51-65 10 15.62
>65 7 10.93
Body Mass Index (kg/m2)

<18.5 7 10.93
18.5-22.9 9 14.06
23.0-24.9 11 17.18
25.0-29.9 14 21.87
230 23 35.93
Dorsiflexion of Ankle (Involved side)

>10° 11 17.18
6°-10° 7 10.93
1°-5° 27 42.18
0°or less 19 29.68
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dorsiflexion of the involved side was more in
between 1°-5° among 27 (42.18%) participants as
shownin Table 1. The highest value of painis found in

Impact of Factors on the Performance of Plantar Fasciitis Patients

a moderate level of NRS (Numeric Rating Scale)
between the ages of 36-50 years as shown in Table 2.
The frequencies and percentages of Participants

Table 2: Numeric Rating Scale of Planter Fasciitis patients

Numeric Pain Rating Scale (0-10)
None

Mild

Moderate

Severe

Frequencies
5
19
27
13

responded with a little bit of difficulty in 21 (32.81%)
who performed light activities and 21 (32.81%)
participants answered in the moderate difficulty
group concerning heavy activities performance with
a significant P-value <0.001.Twenty one (32.81%)
participants faced extreme difficulty in standing for 1
hour, 12 (18.75%) participants had quite a bit of
difficulty, 11 (17.18%) had moderate, 14 (21.87%)
had mild, and 6 (9.37%) had no difficulty in 1-hour
standing duration while 17 (26.56%) participants
responded extreme difficulty in sitting for 1 hour, 14
(21.87%) responded quite a bit difficulty, 12 (18.75%)
had moderate difficulty, 7 (10.93%) had mild, and 14
(21.87%) had no difficulty in sitting duration with the
significant P-value <0.001 as shown in figure no.1.

Fig 1: Association of sitting and standing in Planter
Fasciitis patients

Discussion

The inflammation of the plantar fascia due to
overuse, uncomfortable shoes, and prolonged
standing is known as plantar fasciitis.” In our study,
we are considering the role of different demographic
characteristics like age, body mass index, and range
of dorsiflexion on the performance of patients with
plantar fasciitis. According to the study, the
association of age with the quality of life of plantar
fasciitis is significant, they concluded that with the
increase in age of patients, their quality of life is
unaffected.” As compared to our research age

showed an insignificant effect on the quality of life of
a person, middle age population from 36 to 50 years
is 48.43% is mainly shown to be the warriors of
plantar fasciitis as compared to the other age groups.
This data can show that the quality of life is more
affected in individuals of middle age. A study
reported as they had not shown any correlation
between gender and the physical status of patients
with plantar fasciitis because they had the study
population of both genders with different ages and
lateral angles of 1" metatarsal joint and hallux
valgus.” However, in our study, plantar fasciitis is
more common in females with 56.25% as compared
to the male population.

As body mass index is the measurement of body
mass and height of an individual and it is denoted by
kg/m2.* The study showed BMI is the most
important variable which affects the physical
performance of plantar fasciitis patients and proved
to be the main cause of disability’”® but in our study,
the research participants with a high BMI of 35.93%
lie in the obese-Il category which showed a strong
need of lifestyle modification and exercise which can
reduce the weight of them and results in improved
symptoms of plantar fasciitis as well. As ankle
dorsiflexion is the foot movement toward the shin
bone and the normal range of dorsiflexion is 20
degrees.” So, the study reported as the dorsiflexion
angleisinversely proportional to the performance of
plantar fasciitis patients because as the angle of
dorsiflexion is shown to be less the presence of
disability is more. In our study the ankle dorsiflexion
angle is proved to be less than normal rangesi.e. 1 to
5 degrees in 42.18% of research participants which
shows that below ranges affect the foot activity of
plantar fasciitis patients which ultimately affects the
physical performance of plantar fasciitis patients.
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Furthermore, pain also has an important correlation
with disability in health professionals who are
already injured with plantar fasciitis and they have to
continue their work to compensate for the balance
between health and work. So, reliving from pain is a
crucial component of one's life A study related to
pain showed the young people mostly affected with
the heel pain because the continuously stress on the
fascia of planter causes the inflammation and also
tighten the gastrocnemius muscle. Mostly patient's
complaint about the pain in planter area when they
take first step in morning. This point confirms the
diagnosis that patient suffered from the planter
fasciitis.” In our study patients with PF mostly fall in
the moderate rating of 42.18% which shows that the
association of pain with disability in patients is highly
observed and that can limit the routine activities of
patients. There are some limitations of our study as
well like a large sample size can provide better results
to show the impact of demographics with plantar
fasciitis. We only examined the physical type of
disability although a person can have the impact of
social, and psychological that can cause the disability
in a person with plantar fasciitis as well. For these
reasons, researchers have the chance to research
these aspects.

Conclusion

From our study, it is concluded that there is a
significant relationship between BMI (Body Mass
Index) and Pain with plantar fasciitis because as
weight gain and pain increase the symptoms of P.F
(Planter Fasciitis) can severely affect the patients and
can cause disability. So, we concluded that age,
gender, and dorsiflexion do not directly affect the
person with plantar fasciitis and do not cause
disability specifically related to these demographic
features.

REFERENCES

1. Al-Ansary MY, Rahman MH, Kakuli SA, Kabir MF, Ali ME.
Association between BMI and plantar fasciitis among
hospital staff in a selected hospital of Dhaka city.
International Journal of Community Medicine and Public
Health. 2023; 10: 1298-301. doi: 10.18203/2394-
6040.iicmph20230903

2. ChoBW, ChoiJH, Han HS, Choi WY, Lee KM. Age, body mass

index, and spur size associated with patients' symptoms in

117

Impact of Factors on the Performance of Plantar Fasciitis Patients

plantar fasciitis. Clinics in Orthopedic Surgery. 2022; 14:
458-65. doi: 10.4055/cios21263

3. Karpuz$, Akkurt HE. Comparison of the short-term efficacy
of peloid and paraffin treatments on pain and quality of life
in the treatment of plantar fasciitis: a randomized
controlled study. International Journal of Biometeorology.
2023;67:1679-88. doi: 10.1007/s00484-023-02530-3

4. Ubillus HA, Samsonov AP, Azam MT, Forney MP, Mosquea
TR, Walls RJ. Implications of obesity in patients with foot
and ankle pathology. World Journal of Orthopedics. 2023;
14:294-301.doi: 10.5312/wjo.v14.i5.294

5. RogersJ,Jones G, CookJL, Squibb K, Halliday A, Wills K, et al.
Association of Calcaneal Bone Marrow Lesions and Plantar
Fascia Imaging Biomarkers with Chronic Plantar Heel Pain: A
Case—Control Study. Arthritis Care & Research. 2023; 75:
911-20.doi: 10.1002/acr.24887

6. MiladiS, Bouzid S, Fazaa A, Boussaa H, Makhlouf Y, Souabni
L, et al. Isthere an association between plantar fasciitis and
knee osteoarthritis? Musculoskeletal Care. 2023; 21: 1045-
52.doi: 10.1002/msc.1784

7. Ahadi T, Cham MB, Mirmoghtadaei M, Raissi GR, Janbazi L,
Zoghi G. The effect of dextrose prolotherapy versus
placebo/other non-surgical treatments on pain in chronic
plantar fasciitis: a systematic review and meta-analysis of
clinical trials. Journal of Foot and Ankle Research. 2023; 16:
5.doi:10.1186/s13047-023-00605-3

8. Guimardes JD, Arcanjo FL, Leporace G, Metsavaht LF,
Conceigao CS, Moreno MV, et al. Effects of therapeutic
interventions on pain due to plantar fasciitis: A systematic
review and meta-analysis. Clinical Rehabilitation. 2023; 37:
727-46.doi: 10.1177/02692155221143865

9. Alshammari SA, Alshwieer MA, Dammas SS, Alrasheed AM,
Alasmari MA, Alahmari MM, et al. Impact of Plantar Fasciitis
on Foot-Specific and Generic Health-Related Quality of Life
in King Khalid University Hospital, Saudi Arabia. Cureus.
2023;15:e41912.doi: 10.7759/cureus.41912

10. Wagemans J, Taeymans J, Kuppens K, Baur H, Bleakley C,
Vissers D. Protocol: Determining key clinical predictors for
chronic ankle instability and return to sports with cost of
illness analysis: protocol of a prospective cohort study. BMJ
Open. 2023; 13: e069867 doi: 10.1136/bmjopen-2022-
069867

11. AhnJ, YeoJ, Lee SH, Lee YJ, Park Y, Goo B, et al. Healthcare
usage and cost for plantar fasciitis: a retrospective
observational analysis of the 2010-2018 health insurance
review and assessment service national patient sample
data. BMC Health Services Research. 2023; 23: 546. doi:



Life & Science 2024 Vol. 5, No. 1

12.

13.

14.

15.

16.

17.

18.

19.

20.

10.1186/s12913-023-09443-2

Okgu M, Tuncay F, Kogak FA, Erden Y, Ayhan MY, Kaya SS. Do
the presence, size, and shape of plantar calcaneal spurs
have any significance in terms of pain and treatment
outcomes in patients with plantar fasciitis? Turkish Journal
of Medical Sciences. 2023; 53: 413-9. doi: 0.55730/1300-
0144.5598

Moneim NH, Hemed MA, Klooster PM, Rasker JJ, El
Shaarawy NK. Chronic Plantar Fasciitis Treatment: A
Randomized Trial Comparing Corticosteroid Injections
Followed by Therapeutic Ultrasound with Extracorporeal
Shock Wave Therapy. Rheumato. 2023; 3: 169-88. doi:
10.3390/rheumato3030012

Sugino Y, Yoshimura |, Hagio T, Ishimatsu T, Nagatomo M,
Yamamoto T. Effect of plantar fascia-specific stretching and
Achilles tendon stretching on shear wave elasticity of the
plantar fascia in healthy subjects. Foot and Ankle Surgery.
2023;29:208-12. doi: 10.1016/j.fas.2023.01.003

Nayar SK, Alcock H, Vemulapalli K. Surgical treatment
options for plantar fasciitis and their effectiveness: a
systematic review and network meta-analysis. Archives of
Orthopaedic and Trauma Surgery. 2023; 143: 4641-51. doi:
10.1007/s00402-022-04739-0

Rabadi D, Seo S, Wong B, Chung D, Rai V, Agrawal DK.
Immunopathogenesis, early Detection, current therapies
and prevention of plantar Fasciitis: A concise review.
International Immunopharmacology. 2022; 110: 109023.
doi:10.1016/j.intimp.2022.109023

Latt LD, Jaffe DE, Tang Y, Taljanovic MS. Evaluation and
treatment of chronic plantar fasciitis. Foot & ankle
orthopaedics. 2020; 5: 2473011419896763. doi:
10.1177/2473011419896763

Dos Anjos S, Morris D, Taub E. Constraint-induced
movement therapy for lower extremity function: describing
the LE-CIMT protocol. Physical therapy. 2020; 100: 698-707.
doi: 10.1093/ptj/pzz191

Shafshak TS, EInemr R. The visual analogue scale versus
numerical rating scale in measuring pain severity and
predicting disability in low back pain. Journal of Clinical
Rheumatology. 2021; 27: 282-5. doi: 10.1097/RHU.
0000000000001320

Chang TT, Li Z, Zhu YC, Wang XQ, Zhang ZJ. Effects of self-

21.

22.

23.

24.

25.

26.

27.

28.

Impact of Factors on the Performance of Plantar Fasciitis Patients

myofascial release using a foam roller on the stiffness of the
gastrocnemius-achilles tendon complex and ankle
dorsiflexion range of motion. Frontiers in Physiology. 2021;
12:718827.doi: 10.3389/fphys.2021.718827

da Costa GV, de Castro MP, Sanchotene CG, Ribeiro DC, de
Brito Fontana H, Ruschel C. Relationship between passive
ankle dorsiflexion range, dynamic ankle dorsiflexion range
and lower limb and trunk kinematics during the single-leg
squat. Gait & Posture. 2021; 86: 106-11. doi:
10.1016/j.gaitpost.2021.03.015

Welte L, Kelly LA, Kessler SE, Lieberman DE, D'Andrea SE,
Lichtwark GA, et al. The extensibility of the plantar fascia
influences the windlass mechanism during human running.
Proceedings of the Royal Society B. 2021; 288: 20202095.
doi: 10.1098/rspb.2020.2095

Cho BW, Choi JH, Han HS, Choi WY, Lee KM. Age, body mass
index, and spur size associated with patients' symptoms in
plantar fasciitis. Clinics in Orthopedic Surgery. 2022; 14:
458-65. doi: 10.4055/cios21263

Granado MJ, Lohman Il EB, Daher NS, Gordon KE. Effect of
gender, toe extension position, and plantar fasciitis on
plantar fascia thickness. Foot & ankle international. 2019;
40:439-46.doi: 10.1177/1071100718811631

Jha DK, Wongkaewpotong J, Chuckpaiwong B. Effect of age
and BMI on sonographic findings of plantar fascia. The
Journal of Foot and Ankle Surgery. 2023; 62: 125-8. doi:
10.1053/j.jfas.2022.05.010

Tabrizi A, Dindarian S, Mohammadi S. The effect of
corticosteroid local injection versus platelet-rich plasma for
the treatment of plantar fasciitis in obese patients: a single-
blind, randomized clinical trial. The Journal of Foot and
Ankle Surgery. 2020; 59: 64-8. doi: 10.1053/j.jfas.
2019.07.004

Smith JC, Washell BR, Aini MF, Brown S, Hall MC. Effects of
static stretching and foam rolling on ankle dorsiflexion
range of motion. Medicine and science in sports and
exercise. 2019; 51: 1752-8. doi: 10.1249/MSS.
0000000000001964

Latt LD, Jaffe DE, Tang Y, Taljanovic MS. Evaluation and
treatment of chronic plantar fasciitis. Foot & ankle
orthopaedics. 2020; 5: 2473011419896763. doi:
10.1177/2473011419896763

118



Life & Science 2024 Vol. 5, No. 1 Impact of Factors on the Performance of Plantar Fasciitis Patients

Authors Contribution
PL: Idea conception, data collection, manuscript writing and proof reading
SH: Idea conception, study designing, data collection
VK: ldea conception, data collection
MFH: Data collection, data analysis, results and interpretation, manuscript writing and proof reading
SB: Data analysis, results and interpretation, manuscript writing and proof reading
KS: Data collection, manuscript writing and proof reading
KJ: Data analysis, results and interpretation, manuscript writing and proof reading

119



	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123

