
INTRODUCTION 

lantar fasciitis is a common soft-Ptissue condition characterized by 
sharp, often severe heel pain, 
particularly intense with the first steps in 

1the morning.  This condition, arising 
from inflammation of the plantar fascia a 
thick band of tissue supporting the foot 

2arch -is frequently seen in runners and 
individuals whose work involves 

3prolonged standing.  The pain and 
stiffness associated with plantar fasciitis 
significantly impact quality of life, 

limiting mobility, functional status, and 
4daily activities for affected individuals.  

The underlying cause of plantar fasciitis 
i s  o f ten  l i nked  to  repe t i t i ve  
microtrauma from prolonged stress on 

2the plantar fascia.  However, the 
biomechanical factors contributing to 
this condition include foot structure 
(such as flat feet or high arches), gait 

5 6abnormalities,  and overuse injuries.  
These factors,  combined with 
inadequate footwear or excessive 
physical activity, can exacerbate tissue 
strain, leading to chronic inflammation 

7and injury.  This biomechanical 
understanding is crucial for developing 
effective therapeutic interventions.

Various treatments aim to alleviate 
plantar fasciitis symptoms, focusing on 
reducing inflammation, improving 

8mobi l i t y,  and  re l i ev ing  pa in .  
Conventional therapies include 
stretching exercises, strengthening 

9programs, and deep kneading massage,  
alongside more advanced modalities 
such as ultrasound and transcutaneous 

10electrical nerve stimulation (TENS).  
Stretching exercises targeting the 
plantar fascia and Achilles tendon, 
especially static stretching (where 
muscle tissue is elongated over a period, 

11generally 30 seconds),  are commonly 
employed due to their effectiveness in 
increasing flexibility, reducing stiffness, 

12and lowering the risk of muscle strain.  
Deep kneading massage also shows 
promise by reducing muscle tension, 
improving blood circulation, and 
breaking down adhesions and knots, 

13thus relieving pain.  While each of these 
treatment approaches offers benefits, 
there is limited evidence comparing the 

14effectiveness of static stretching   
versus deep kneading massage when 

15combined with conventional therapy.  
This gap leaves clinicians without clear 
guidance on the optimal therapy 
combination, potentially limiting patient 
outcomes and prolonging recovery.

This study aims to address critical gaps 
in the treatment of plantar fasciitis by 
comparing the effects of static 
stretching and deep kneading massage, 
particularly when combined with 
conventional therapies. Understanding 
the nuances of these therapeutic 
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ABSTRACT

Objective: To compare the efficacy of static stretching and deep kneading 
massage in patients with plantar fasciitis in enhancing pain relief and functional 
outcomes.

Methods: This open-label, randomized controlled trial was conducted involving 
69 patients diagnosed with plantar fasciitis, aged 20–60 years. Participants were 
randomized into two groups: Control group received conservative treatment 
with static stretching, and experimental Group received conservative treatment 
with deep kneading massage. Stretching was administered in 3–5 repetitions of 
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severity. Both groups received two sessions per week for two weeks. Outcome 
measures included the Visual Analog Scale (VAS) for pain and the Foot and Ankle 
Ability Measure (FAAM). Statistical analysis was performed using SPSS v21.

Results: Both interventions showed significant within-group improvements in 
pain and functional ability (p = .000). The static stretching group showed a mean 
VAS reduction of 5.80 (SD = 0.96) and FAAM improvement of 39.00 (SD=8.88). 
The deep kneading massage group showed a VAS reduction of 4.91 (SD=1.05) 
and FAAM improvement of 36.61 (SD=6.67). Between-group comparisons 
indicated that deep kneading massage resulted in greater overall improvements.

Conclusion: Both static stretching and deep kneading massage are effective 
adjuncts in managing plantar fasciitis, with deep kneading massage showing 
superior pain relief and functional recovery. Further research with larger, more 
diverse populations is needed to confirm these findings and optimize treatment 
strategies.

Clinical trial registration number: NCT05388253

Keywords: Physical Therapy Modalities (MeSH); Fasciitis, Plantar (MeSH); 
Exercises (MeSH); Deep kneading massage (Non-MeSH); Static Stretching 
Exercises (MeSH); Pain (MeSH); Rehabilitation (MeSH); Foot and Ankle Ability 
Measure (MeSH); Visual Analog Scale (MeSH).

1:  Department of Physiotherapy, Faculty of 
Rehabilitation and Allied Health Sciences, 
Superior University, Lahore, Pakistan

         Email     : sarah.ahmad@superior.edu.pk

  Contact #: +92-331- 4907585

 

 Date Submitted: August 15, 2023

 Date Revised:  December 29, 2024

 Date Accepted:  January 11, 2025

 https://doi.org/10.35845/kmuj.2025.23447

Comparative effectiveness of static stretching and deep kneading 
massage in the management of plantar fasciitis: a randomized 

controlled trial
1              1          1Syed Muhammad Ghalman Jaffri      , Sarah Ahmad   , Gulnaz Yamin  , Mishal 

           1          1 1
Kamran , Wajeeha Afzal , Muhammad Naveed Babur       

KMUJ 2025, Vol. 17 No. 1 47

https://crossmark.crossref.org/dialog/?doi=10.35845/kmuj.2025.23447&domain=pdf&date_stamp=2017-01-14
https://doi.org/10.35845/kmuj.2025.23447
https://clinicaltrials.gov/study/NCT05388253
mailto:sarah.ahmad@superior.edu.pk
https://doi.org/10.35845/kmuj.2025.23447
https://orcid.org/0000-0002-5437-2497
https://orcid.org/0009-0004-3336-3702
https://orcid.org/0000-0003-0636-8124
https://orcid.org/0000-0002-2074-0482
https://orcid.org/0009-0008-0480-1055
https://orcid.org/0009-0007-2735-7375


approaches is essential, as plantar 
fasciitis not only causes persistent pain 
but also significantly affects patients' 
quality of life, limiting their ability to 
engage in work, recreational activities, 
and even basic daily tasks. This study 
seeks to clarify their respective roles in 
comprehensive care. Moreover, 
integrating these f indings with 
conventional therapies may offer more 
personalized and effective treatment 
plans, allowing for faster recovery and 
sustained relief. Ultimately, the findings 
are intended to provide clinicians with 
evidence-based guidance for optimizing 
therapeutic outcomes and minimizing 
the burden of plantar fasciitis on 
patients.

METHODS

This open-label, randomized controlled 
trial was conducted on 69 patients who 
fulfilled the inclusion criteria. This 
randomized controlled trial was 
conducted following ethical approval 
from Faculty of Allied Health Sciences, 
Superior University Lahore  and 
registered as a randomized clinical trial 
on clinicaltrials.gov ( ). NCT05388253
Informed consent was obtained from all 
participants, affirming their voluntary 
participation and their right to withdraw 

at any stage of the study. Data collection 
t o o l s ,  i n c l u d i n g  s t r u c t u r e d  
questionnaires, were administered with 
patient approval.

Allocation concealment was ensured 
using sequentially numbered, opaque, 
sealed envelopes to prevent selection 
bias. Randomization was performed 
through a lottery method, assigning 
participants to either the experimental 
or control group. The recruitment, data 
collection, and follow-up were 
conducted over a two-month period, 
from June 10, 2024, to August 10, 2024 
(Figure 1).

Participants were recruited from the 
Outpatient Department (OPD) of the 
Physiotherapy Department. Eligible 
patients were aged 20–60 years, of 
either gender, and diagnosed with 
plantar fasciitis by an orthopedic 
surgeon. Patients were excluded if they 
had fractures, metabolic disorders, 
inflammatory arthritis, neurological 
abnormalities, hypersensitivity to 
treatment modalities, significant 
muscular dysfunction, or red-flag 
conditions such as rheumatoid arthritis, 
osteoporosis, Paget's disease, or 
hemiplegia.

Participants were randomly allocated 

into two groups. Control group 
received conservative treatment 
supplemented with deep kneading 
massage applied to the toes. The 
duration of massage ranged from 5 to 15 
minutes, adjusted based on individual 
tolerance and clinical presentation. 
Both groups attended two treatment 
sessions per week, completing a total of 
three sessions over a two-week period.

E x p e r i m e n t a l  g r o u p  r e c e i v e d  
conservat ive  phys iotherapy  in  
combination with static stretching 
exercises targeting the foot. Each 
stretching session involved 3to5 
repetitions, with each repetition held 
for 45 seconds, tailored to the patient's 
tolerance level and symptom severity. 

Data were analyzed using SPSS version 
21.Descr ipt ive  s ta t i s t i cs  were 
computed and presented through 
charts and tables. Within-group 
comparisons were performed using 
paired-sample t-tests, while between-
group differences were evaluated using 
independent-sample t-tests. A 95% 
confidence interval was applied, and a p-
value ≤0.05 was considered statistically 
significant.

RESULTS

In this study, baseline characteristics 
such as age and gender were found to be 
normally distributed and comparable 
between the experimental and control 
groups, as shown in Table I. The mean 
age of participants in the experimental 
group was 47.02±5.16 years, while that 
of the control group was 48.08±4.07 
years, with no statistically significant 
difference (p= 0.91).

The study findings demonstrated 
significant improvements in pain 
intensity and functional ability across 
both intervention groups. As shown in 
Table II, the median Visual Analog Scale 
(VAS) score for pain reduced from 6 at 
baseline to 1 after eight weeks of 
treatment, with a notable decline across 
percent i les ,  ind ica t ing  overa l l  
improvement in reported pain levels.

Within-group comparisons revealed 
statistically significant changes in both 
VAS and Foot and Ankle Ability Measure 
(FAAM) scores for each group (p< 
0.001), confirming the effectiveness of 
both interventions. Detailed values for 
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Figure 1: Consort flow chart showing enrollment intervention allocation and follow 
up of patients
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pre- and post-intervention means, 
standard deviations, and p-values are 
summarized in Table III. Notably, 
although both groups improved, the 
deep kneading massage group showed a 
greater reduction in pain and better 
functional recovery than the static 
stretching group. 

DISCUSSION

In our study, the comparison of static 
stretching and deep kneading massage 
for the treatment of plantar fasciitis 
revealed that patients receiving deep 
kneading maneuvers experienced 

greater symptom improvement than 
those undergoing static stretching. 
Paired t-tests conducted for pre- and 
p o s t - t r e a t m e n t  e v a l u a t i o n s  
demonstrated a significant reduction in 
pain in Experimental Group B(p= 
0.000). Additionally, a comparison of 
pre- and post-treatment questionnaire 
scores indicated a significant reduction 
in activity limitation due to heel pain in 
the study group (p=0.000). An 
independent t-test was performed to 
compare the two study groups. While 
pre-treatment pain levels showed no 
significant difference between the 

groups (p>0.05), post-treatment 
analysis revealed a significant reduction 
in pain, with a p-value <0.05, 
confirming the effectiveness of the 
intervention.

In 2020, Moshrif A, et al. conducted a 
study concluding that deep friction 
massage is ineffective as a stand-alone 
treatment for plantar fasciitis. However, 
it may serve as a beneficial physical 
adjuvant therapy.  The authors 
emphasized the need for large-scale 
research to further validate this 

17 finding. Similarly, in 2021, a study by 
Gala M, et al. examined the effects of 
self-myofascial release therapy and 
transverse friction massage therapy on 
hamstring flexibility in office workers. 
The study found that both techniques, 
when applied to the plantar fascia using 
the anatomy trains approach, resulted in 
improved flexibility. However, self-
m y o f a s c i a l  r e l e a s e  t h e r a p y  
demonstrated superior effectiveness 
both statistically and clinically compared 

18 to transverse friction massage therapy.

In 2021, Juchli L, et al. conducted a study 
indicating that massage therapy, 
including proximal trigger point release, 
may help reduce discomfort and 
functional limitations in patients with 
plantar fasciitis. However, further 
research is needed to establish its 
effectiveness and validate trigger point 

19release as a treatment option.

Similarly, in 2015, Rathleff MS, et al. 
compared two treatment approaches 
for plantar fasciitis: shoe inserts 
combined with plantar-specif ic 
stretching versus shoe inserts combined 
with high-load strength training. The 
study included 48 patients, divided into 
three groups. At three months, the foot 
function index (FFI) was significantly 
lower in the strength training group (29 
points lower, P = 0.016). However, no 
significant differences were observed at 
1, 6, or 12 months. At one year, FFI 
scores were 22 for the strength training 
group and 16 for the stretching group, 
with secondary outcomes showing no 
significant differences. The findings 
suggest that high-load strength training 
may provide faster pain relief and 
functional improvement compared to 
plantar-specific stretching. These 
results contrast with the findings of the 

Variables

Static Stretching 
(Control)
(n=34)

Deep Kneading 
(Experimental)

(n=35)
p-value

Age (years) 48.08±4.07 47.02±5.16 .91

Gender
Male 33 (97.06%) 33 (94.29%)

0.99
Female 1 (2.94%) 2 (5.71%)

Table I: Demographic and baseline characteristics of participants 
by intervention group

Statistics

stPre-Treatment 1  Week 
Check Value (Visual 

Analog Scale)

thPost Treatment 8  Week 
Value (Visual Analog 

Scale)

N 69 69

Median 6.00 100

Percentiles

25 6.00 .000

50 6.00 1.00

75 7.00 2.00

Table II: Changes in visual analog scale scores for pain before and 
after 8 weeks of treatment

Assessment Outcome Mean Std. Deviation p-value*

Static 
stretching

Pre and Post value (VAS) 5.80 0.96 .000

Value of Pre and Post 
(FAAM)

39.00 8.88 .000

Deep 
Kneading 
massage

Pre and Post value (VAS) 4.91 1.5 .000

Value of Pre and Post 
(FAAM)

36.61 6.67 .000

Table III: Pre and post intervention outcomes for static stretching
                                and deep kneading massage

*Independent T-Test; VAS: Visual Analog Scale; FAAM: Foot and Ankle Ability Measure
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p 20resent study.  

In 2023, Sugino Y, et al. conducted a 

study utilizing shear wave elastography 

to assess the effects of various 

stretching exercises on the mechanical 

properties of the plantar fascia. 

Fourteen participants performed 

different stretching techniques, and 

results showed a significant increase in 

plantar fascia elasticity after all 

stretching sessions, with values rising 

from 133.8–144.7 kPa to 158.9–215.8 

kPa (P<0.01). Continuous Achilles 

tendon stretching was found to enhance 

flexibility more than intermittent 

stretching (P = 0.03). However, no 

significant differences were observed 

between various plantar fascia-specific 

or  Ach i l les  tendon s tretch ing  

techniques. Overal l ,  the study 

concluded that stretching exercises, 

regardless of method or frequency, 

improve plantar fascia suppleness. 

These findings contrast with those of 
21the present study.  

Limitations of the study

· The study had a higher proportion of 

male  part ic ipants ,  l imi t ing  i t s  

generalizability across genders.

· With only 69 participants, the sample 

size was relatively small, restricting the 

broader applicability of the findings.

· Patients with red-flag conditions or 

severe plantar fasciitis were excluded, 

which may limit the relevance of the 

results for more complex cases.

· Recruitment was limited to a single 

outpatient department, potentially 

reducing the external validity of the 

study.

CONCLUSION 

This study revealed a significant 

difference in the effectiveness of static 

stretching and deep kneading massage, 

both used as adjuncts to conventional 

therapy, in managing plantar fasciitis 

symptoms. The findings support the 

alternative hypothesis, indicating that 

the experimental group receiving deep 

kneading massage experienced greater 

pain relief and better inflammation 

management compared to the static 

stretching group. However, given the 

study's limitations, further research 

with larger, more diverse populations is 

recommended to validate these findings 

and optimize treatment strategies for 

plantar fasciitis.
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