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Effects of Deep Friction Massage versus Stretching and Strengthening Exercise

in the Management of Lateral Epicondylitis
Khandaker MN,! Shoma FK,? Islam T,> Ahmed B,* Rob SB,’> *Nurunnabi M°

Abstract

Background: Lateral epicondylitis (LE) is a common cause of elbow pain, often leading to reduced wrist
function and handgrip strength. Conservative interventions, including exercise and manual therapy, are widely
used, but comparative effectiveness remains under investigation.

Objective: To find out the effects of deep friction massage, stretching and strengthening exercise in the
management of LE of elbow.

Methods: A prospective intervention study was conducted from July 2018 to June 2019 at BSMMU, Dhaka. A
total 60 patients aged 2080 years with LE were randomly assigned to Group A (stretching and strengthening
exercises, ultrasonic therapy, wrist splinting, activity modification) or Group B (deep friction massage,
ultrasonic therapy, wrist splinting, activity modification). Both interventions were applied three times per week
for six weeks, and all participants received Naproxen 250 mg twice daily with Omeprazole 20mg for two weeks.
Outcomes included pain (VAS), wrist ROM (goniometer), and grip strength (sphygmomanometer), assessed at
baseline, 2nd, 4th, and 6th weeks.

Results: Baseline characteristics were comparable between groups. Both interventions significantly reduced
pain after six weeks (Group A: VAS 7.27£0.69 to 1.47+0.51; Group B: 7.30%0.65 to 2.27+0.58; p<0.001).
Group A achieved faster and greater pain relief at 4 and 6 weeks compared to Group B (p=0.029 and p<0.001,
respectively). Wrist flexion and extension improved significantly in both groups (p<0.001), with greater gains in
Group A. Handgrip strength increased markedly in Group A (27.0543.84 to 45.50+6.20 mmHg; p<0.001) but
not in Group B (26.75+3.65 to 29.10+4.05 mmHg; p=0.082).

Conclusion: Stretching and strengthening exercises provided superior pain relief, improved wrist ROM, and
enhanced handgrip strength compared to deep friction massage in patients with lateral epicondylitis.
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Introduction

The elbow joint is an ordinarily used joint
essential for daily activities. Elbow pain,
particularly over the lateral epicondyle, is a
common complaint among individuals
performing repetitive wrist extension, not just
tennis players.' Lateral epicondylitis (LE), or
“tennis elbow,” is a painful tendinopathy of
the lateral elbow caused by microtears in the
extensor aponeurosis due to repeated resisted
contractions, commonly seen in activities
such as hammering, wood chopping, or other
repetitive tasks.? The condition is caused by
microtears in the extensor aponeurosis due to
repeated resisted contractions, commonly
seen in activities like hammering, wood
chopping, or other repetitive household
tasks.>>

LE is a common tendinopathy characterized
by pain and tenderness over the lateral
epicondyle of the humerus®’. Recent studies
report a prevalence of 1-3% in the general
population, with higher rates among
individuals aged 35-54 years, and note that
recurrent symptoms can lead to prolonged
disability and increased healthcare costs.%®
The condition primarily results from overuse
and eccentric loading of the common extensor
tendon, causing microtears and degenerative
changes at the tenoperiosteal junction, rather
than inflammation®. Clinically, LE often
follows a chronic course lasting 6 months to 2
years, with periods of exacerbation and
remission before spontaneous recovery.'® The
need for early diagnosis and effective
management to relieve pain and restore
function.

Treatment for LE focuses on pain relief and
functional recovery through rest, NSAIDs,
corticosteroid injections, and physical therapy
modalities such as ultrasound, TENS,
stretching, and strengthening exercises.!!!?
Recent evidence suggests that dry needling
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combined with eccentric exercise provides
greater improvement in pain and function
compared to NSAID-based treatment with
exercise over 30 days.'’ In extracorporeal
shockwave therapy (ESWT) and
corticosteroid injections produced more
sustained benefits at 3- and 6-month follow-
ups compared to local massage alone!*.
Similarly, comparing mobilization with
movement (MWM) and muscle energy
technique (MET) found both interventions,
when combined with home exercises,
significantly improved pain, grip strength, and
function compared to exercise alone.'
Physiotherapy approaches such as shockwave
therapy, manual therapy, and therapeutic
exercises are generally effective, though
further high-quality studies are warranted.®

Physical therapy particularly deep frictions
massage, stretching, and strengthening
exercises remains essential for restoring
flexibility and strength while preventing
recurrence. However, few studies have
directly compared their relative effectiveness.
The present study aims to evaluate the
outcomes of deep friction massage versus
stretching and strengthening exercises in
managing lateral epicondylitis.

Methods

This prospective intervention study was
conducted from July 2018 to June 2019 at the
Department of Physical Medicine and
Rehabilitation, Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka,
Bangladesh. Patients aged 20-80 years
diagnosed  with  lateral  epicondylitis,
experiencing pain for more than one month,
tenderness over the lateral epicondyle, and
pain on resisted wrist extension were
included. Exclusion criteria were systemic
illnesses, infection, malignancy, cervical
radiculopathy, polyarthritis, or concomitant
enthesitis at other sites.
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A total of 60 patients were purposively
selected and randomly allocated into two
groups. Group A (n= 30) received stretching
and strengthening exercises for forearm
extensors, ultrasonic therapy, wrist splinting,
and activity modification guidance. Stretching
exercises included wrist extensor stretch,
reverse prayer stretch, and thumb stretch,
performed twice daily for five repetitions.
Strengthening exercises included finger
extension with a rubber band, ball squeeze,
and wrist extension/flexion with 1 1b weight,
three sessions per week. Group B (n= 30)
received deep transverse friction massage (5
minutes over the lateral epicondyle),
ultrasonic therapy, wrist splinting, and
activity modification guidance, also three
sessions per week for six weeks. All
participants received Naproxen 250 mg twice
daily with Omeprazole 20 mg for two weeks.

Outcome measures included pain assessed by
Visual Analogue Scale (VAS), wrist range of
motion (ROM) measured with a universal
goniometer, and grip strength using a
sphygmomanometer. ~ Assessments  were
performed at baseline, 2nd, 4th, and 6th
weeks. Data were collected through structured
questionnaires ~ covering  demographics,
clinical history, and treatment outcomes.

Data were coded, tabulated, and analyzed
using SPSS version 26. Descriptive statistics
(mean, SD, percentages) summarized the
data. Between-group comparisons were
conducted using Chi-square and independent
t-tests, while repeated measures ANOVA
assessed changes over time. A p-value <0.05
at a 95% confidence interval was considered
statistically significant.

Ethical approval for the study was obtained
from the Institutional Review Board of
BSMMU, Dhaka, Bangladesh (Reference:
BSMMU/2017/12638), and written informed
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consent was obtained from all participants.
All procedures were conducted in accordance
with the principles of the Declaration of
Helsinki (2013).

Results

The comparison of baseline characteristics
between Group A and Group B (Table I)
revealed no statistically significant
differences. The mean age of participants was
43.73£13.62 years in Group A and
40.83+11.03 years in Group B (p= 0.349).
Gender distribution was also comparable,
with 60.0% males and 40.0% females in
Group A, and 46.4% males and 53.6%
females in Group B (p= 0.450).

Both  treatment  groups  demonstrated
significant reductions in VAS scores after six
weeks (Table II). In Group A, pain scores
decreased from 7.27+0.69 to 1.47+0.51, while
Group B showed a reduction from 7.30+0.65
to 2.27+0.58. The improvements in both
groups  were  statistically  significant
(p<0.001), confirming the effectiveness of
each intervention in reducing pain.

Between-group comparisons of VAS scores
over time (Table III) showed no difference at
baseline (p=0.848). However, by the 4th
week, Group A demonstrated significantly
greater pain reduction (5.07+0.64) compared
to Group B (5.43%0.63; p=0.029). This
difference widened by the 6th week, with
Group A achieving lower VAS scores
(1.47+£0.51) than Group B (2.27+0.58;
p<0.001).

Both groups also exhibited significant
improvements in wrist range of motion
(ROM) after six weeks of treatment (Table
IV). In Group A, wrist flexion improved from
60.3+£5.25 to 73.2+4.00, and wrist extension
from 42.0£5.23 to 58.0+4.39 (p<0.001).
Group B showed similar improvements, with
wrist flexion rising from 56.5£4.50 to
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65.5+£3.50 and extension from 40.5+5.45 to
52.45+4.50 (p<0.001).

Handgrip strength outcomes (Table V)
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to 45.50+6.20 mmHg (p<0.001). In contrast,
Group B showed a smaller increase from
26.75+£3.65 mmHg to 29.10+4.05 mmHg,

which was not

statistically ~ significant

demonstrated a marked improvement in (p=0.082).
Group A, increasing from 27.05+3.84 mmHg
Table I: Comparison of Patient Profile (N=60)
Variable Group A Group B p-value
(n=30) (n=30)
Age (years)
Mean + SD | 43.73+13.62 | 40.83+11.03 | 0.349
Gender
Male 18 (60.0%) 14 (46.4%) 0.450
Female 12 (40.0%) 16 (53.6%)
Independent samples t-test and Chi-squared test done, p<0.5 considered as a significant value
Table II: Comparison of VAS scores before and after six weeks treatment (N=60)
VAS score VAS Score p-value
Pre-treatment Post-treatment
(Mean £ SD) (Mean £ SD)
Group A 7.27+0.69 1.47+0.51 <0.001
Group B 7.30+0.65 2.270.58 <0.001
Paired samples t-test done, p<0.5 considered as a significant value
Table III. Comparison of VAS scores between two groups over time (N=60)
Time point Group A (n=30) Group B (n=28) p-value
Mean + SD Mean + SD
Baseline 7.27+0.69 7.30£0.65 0.848
4th Week 5.07+0.64 5.43+0.63 0.029
6th Week 1.47+0.51 2.27+0.58 <0.001
Independent samples t-test done, p<0.5 considered as a significant value
Table IV. Comparison of range of motion (ROM) before and after treatment (N=60)
Group Range of motion (ROM) p-value
Movement Pre-treatment Post-treatment
(Mean + SD) (Mean + SD)
Group A Wrist Flexion 60.3£5.25 73.24+4.00 <0.001
Wrist Extension 42.0+£5.23 58.0+4.39 <0.001
Group B Wrist Flexion 56.5+4.50 65.5+£3.50 <0.001
Wrist Extension 40.5+£5.45 52.45+4.50 <0.001

Paired samples t-test done, p<0.5 considered as a significant value
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Table V. Comparison of handgrip strength between two groups (N=60)

Group Mean Pressure (mmHg) p-value
Pre-treatment Post-treatment
(Mean + SD) (Mean + SD)
Group A 27.054+3.84 45.50+6.20 <0.001
Group B 26.7543.65 29.104+4.05 0.082

Paired samples t-test done, p<0.5 considered as a significant value

Discussion

In this study, baseline characteristics such as
age and gender were comparable between
Group A and Group B, indicating that both
groups were demographically well matched
and reducing the probability of confounding
effects. Similar demographic balance has
been recommended in prior clinical trials
evaluating treatments for lateral
epicondylitis. %17

Both  treatment  groups  demonstrated
significant reductions in VAS scores after six
weeks. Group A showed a decrease from
7.27+£0.69 to 1.47+0.51, while Group B
showed a decrease from 7.30+0.65 to
2.27+0.58 (p<0.001 for both). These results
are consistent with earlier studies reporting
that deep friction massage and exercise-based
treatments can significantly reduce pain in
lateral  epicondylitis'®?°.  Between-group
comparisons revealed that Group A achieved
significantly greater pain reduction by the 4th
and 6th weeks, indicating superior and faster
pain improvement. This aligns with
systematic reviews that highlight stretching
and strengthening exercises particularly
eccentric loading as the most effective
conservative treatment modality for lateral
elbow tendinopathy.?!

Regarding the significant improvements in
wrist range of motion the greater gains in
wrist flexion and extension observed in Group
A may reflect the physiological benefits of
active stretching and strengthening on muscle
flexibility and tendon mobility. Similar
improvements in ROM following exercise-

based protocols have been described in
previous clinical studies.?>*%

Handgrip strength improved markedly in
Group A (27.05+3.84 to 45.50+6.20 mmHg;
p<0.001), whereas improvement in Group B
was modest and not statistically significant
(p=0.082). Prior research supports that
strengthening exercises more effectively
restore grip strength compared with friction
massage alone, as muscle loading promotes
tendon remodeling and functional
recovery.?’?8 Although deep friction massage
has been shown to improve early grip strength
in some trials', its effect is generally smaller
than that achieved through structured
strengthening programs.

The findings of this study indicate that both
interventions are beneficial for pain and ROM
improvements; however, stretching and
strengthening exercises provide superior
outcomes, particularly for pain relief and grip
strength. This supports earlier
recommendations that exercise therapy should
be considered the primary conservative
treatment for lateral epicondylitis, with
manual therapy used as an adjunct when
necessary.?%%°

Conclusion

This study demonstrates that both deep
friction massage and stretching with
strengthening exercises are effective in
reducing pain and improving wrist range of
motion in patients with lateral epicondylitis.
However, stretching and strengthening
exercises were superior, providing faster and
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greater pain relief, larger gains in wrist 9. Buchanan BK, Varacallo MA. Lateral
flexion and extension, and significant Epicondylitis  (Tennis  Elbow). In:
improvement in handgrip strength compared StatPearls [Internet]. Treasure Island (FL):
to deep friction massage. These findings StatPearls Publishing; 2025.
indicate that active rehabilitation involving 10. Tosti R, Jennings J, Sewards JM. Lateral
targeted stretching and strengthening of the epicondylitis of the elbow. The American
wrist extensor muscles is more beneficial than journal of medicine. 2013;126(4):357-¢l.
passive deep friction massage for the 11. Staples MP, Forbes A, Ptasznik R,
management of lateral epicondylitis. Gordon J, Buchbinder R. A randomized
controlled trial of extracorporeal shock
Conflict of interest: No conflicts of interest. wave therapy for lateral epicondylitis
(tennis  elbow). The journal of
Funding: Not applicable. Rheumatology. 2008;35(10):2038-46.
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