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ABSTRACT: Patellofemoral pain syndrome is a multifactorial that can be
caused by improper rear-foot eversion with pes pronatus valgus or
dysfunctional dynamic knee valgus brought on by a decline in strength and
power of hip abductor muscles. The objective of the study was to determine
the comparative effects of concentric and eccentric exercises on pain,
strength and ROM in high school football players with patellofemoral pain
(PFP) syndrome. It was randomized clinical trial. 22 high school football
players with PFP (positive patellar grind test) were divided into two groups.
Group A received eccentric exercises and group B received concentric
exercises for four days a week over a period of six weeks. Pain, range of
motion and muscle strength was primary outcome measures and visual
analogue scale (VAS), goniometer and manual muscle testing was used to
measure changes respectively. Data was analyzed using SPSS version 25.
The average age of study participants was 23 + 2.795 years (male = 17
(77.3%), female = 5 (22.7%)). Both eccentric and concentric exercises
improved pain as in concentric group, VAS pre-treatment 4.36 + 1.566, post-
treatment value 3.81 + 1.471 (p=0.006) and in eccentric group, pre-treatment
value of VAS is 4.27 + 1.01 and post-treatment value 1.45 + 0.522 (p=0.000).
Concentric exercise didn’t improve ROM (pre-treatment=104.18 + 11.539,
post-treatment= 107.72 + 10.315 and p=0.067) and strength (p=0.157).
Eccentric exercises improved both ROM (pre-treatment=107.18 + 9.927,
post-treatment value=120.90 + 8.455 and p=0.000) and strength (p=0.008). It
was concluded that both exercises improved pain in high school football
players with PFP but eccentric exercises showed greater improvement in
range of motion and muscle strength in this population.

Authors Affiliation:

1Barki Advance physiotherapy Center,
2Bakhtawar Amin college of rehabilitation
sciences Multan,

3Multan College of Rehabilitation and
Allies health sciences, MMDC Multan
“Indus College Of Physiotherapy and
Rehabilitation, IUHS Karachi
Corresponding Author Email:
mkh.physiol@gmail.com

KEYWORDS: Anterior knee pain, Concentric
syndrome, Range of motion, Strength

and Eccentric exercises, Patellofemoral pain

INTRODUCTION

Patellofemoral pain syndrome (PFPS) relates to a
variety of functional abnormalities, including
dynamic knee valgus, that may be caused by a
reduction in hip abductors' strength or aberrant
rear-foot eversion with pes pronatus valgus.
PFPS is also linked to vastus medialis/ lateralis
imbalance, iliotibial tract and hamstring muscle
tightness (1). Among athletes, PFPS is the most
common type of etiology causing knee pain and it
involves knee joint with damaged structures and
sometimes without any structural damage. It is
noted that in young athletes, no structural damage
of the knee joint is present includingintact joint
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cartilage and normal Q angle(2). According to a
recent study, patellofemoral pain syndrome
(PFPS) is particularly common in young female
athletes, such as basketball players and rhythmic
gymnastics. The reasons for PFPS this ratio in this
population are related to overuse injuries and
muscular imbalance which can lead to pain and
impairment among young athletes(3). The
prevalence of PFPS in military recruits is 13.5%
and in adolescent female athletes, the prevalence
of this syndrome is approximately 22.7%(4). The
prevalence in female adult athletes was found to
be 13-26% and was higher than the males. PFPS
accounts for 1.5 to 7.3 prcent of all the diagnoses
of patients seeking medical care (5) and associate
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A multitude of options is available for managing pain
symptoms of patellofemoral pain syndrome (PFPS). In
addition to conservative management, physical
therapy is also used for treating PFPS(6). The
treatment plan of physical therapy includes
focusing on strengthening of muscles around
knee joint including quadriceps and hip abductors
including gluteus maximus and gluteus minimus.
Aerobic exercises, muscle stretching combined
with neuromuscular facilitation, weight-bearing
exercises, postural retraining and patellar bracing
are other options to manage patellofemoral pain
syndrome (PFPS). But only single treatment
option is not sufficient to treat the pain and
discomfort associated with PFPS (7). Concentric
and eccentric exercises are another option for
managing PFPS. These exercises help in
increasing the strength of muscles to manage
muscular imbalances and improve overall
biomechanics of the body. Concentric and
eccentric contractions are two types of isotonic
contractions. Concentric exercise involves
increase in muscle tension to meet resistance and
once muscle shortens, it is kept stable(8).

The objective of the present study was to
determine the comparative effects of concentric
and eccentric exercises on pain, strength and
ROM in high school football players with
patellofemoral pain (PFP) syndrome. Previous
studies have shown that both concentric and
eccentric exercises improve pain and functional
limitations in patients with PFPS but there is no
direct comparison of both types of exercises.
The knowledge about their comparative
effectiveness and optimal dosage parameters
such as frequency, intensity and durations are
also unclear.

MATERIALS AND METHODS

Study Design And Population: It was a
randomized clinical trial (RCT). The means of
Kujala patellofemoral pain rating scale of the
subjects in the intervention group (pre-
intervention and post-intervention values) in
previous study were used to calculate sample size
by using epitool software and by keeping the
attrition rate 10% (9). Calculated sample size was
26.
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The sampling approach employed was non-
probability convenience sampling. The
investigation was carried out at Multan's Barki
Advance Physiotherapy Centre. Following ethics
committee permission from Riphah College of
Rehabilitation and Allied Health Sciences, the
study was completed in six months.

Selection Criteria

The inclusion criteria of the study were both males
and females. p layers aged 18 to 36 years.
Patients with a positive patellar grind test, Pain at
the retropatellar or peripatellar level, Retropatellar
or peripatellar pain caused by squatting, stair
climbing, extended sitting, or similar functional
tasks that strain the PFJ in a flexed position (10).
Patients who had recently undergone lower limb
surgery or injuries, or who had gotten a steroid
injection in the preceding six months, were not
included in the study. Other exclusions included,
Myositis ossificans, rheumatoid arthritis, along
with other muscle disorders have been diagnosed
by the recent infusion of platelet-rich plasma
containing growth factors. The research not
included any patients who have had physical
treatment of any kind within the last six months
(11). People having a history of suffering due to
their jobs were also excluded.

Data Collection Tools

Patellar Grind Test: The patellar grind test is
used to identify the existence of patellofemoral
joint disorders, such as patellofemoral pain
syndrome, chondromalacia patellae, and
patellofemoral DJD. This test is also called
Clarke’s test. This test employs applying pressure
just above the patella while the patient is set to sit
in supine or long sitting with the involved knee
extended. The patient is instructed to contract the
quadriceps muscle gradually and gently. Pain in
the patellofemoral joint shows positive test and
patellofemoral dysfunction (12).

Visual Analogue Scale: It quantifies pain on a
scale ranging from no pain to severe pain. VAS is
typically a 100-mm-long horizontal line with word
descriptions at both ends. The VAS score is
calculated by measuring in millimetres from the
left end of the line to the place that the patient
marks (13).

MMT Grading: It is a measure of muscular
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strength (14). A score of '0' indicates no activity.
'l' denotes slight contractile action with no
resultant movement. '2' signifies entire ROM only
in the horizontal plane. '3' symbolizes the whole
range of motion against the pull of gravity. '4'
denotes complete ROM against the forces of
gravity, and the test posture is retained with
minimal difficulty. '5' denotes complete ROM
against gravity, and the test position is kept at
maximal resistance.

Goniometer: It is employed to gauge a joint's
range of motion (15). The ranges of flexion and
extension for the knee joint are 0-135° and 135-
0°, respectively (16).

Cuff Sphygmomanometer: Itis used to increase
strength by partial vascular occlusion, with an
insufflation pressure of 20 mmHg + Systolic BP at
rest, and an average Systolic BP of 123.33 mmHg
a).

Data Collection Procedure

Non-probability convenience sampling was used
to recruit patients who meet the inclusion criteria.
Prior to data collection, participants provided
written informed consent. Participants were then
randomly assigned to two groups, Group A and
Group B, using opaque sealed envelopes, one
labeled for Group A and two labeled for Group B.
The study was a single-blinded randomized
clinical trial, as evidenced by the fact that the
outcome assessors were blind. Over the course of
six weeks of training, Group A was given eccentric
exercises such as walking down stairs, lowering a
weight during shoulder press, squatting, pushing
up, crunching, and pulling up, all of which were
performed in three sets with a repetition maximum
of 10 RM. Concentric exercises were given to
Group B for six weeks, four days a week, and
included walking upstairs, pushing up in a bench
press, the first part of a deadlift, which involves
lifting the barbell off the ground, sitting up in a sit-
up, pushing up from a lowered push-up, and
standing up in a back squat in three sets of 10 RM.
Without inflating the cuff, the first set included 30
repetitions, followed by two sets of 15 repetitions,
with 20-second breaks in between. Group A
performed eccentric exercises for lower limb for a
period of six weeks. Group B performed
concentric exercises for lower limb for a period of

Pak J Med & Biol. Sci. 2025 Vol-09, Issue-01

https://pjmbs.gcuf.edu.pk/index.php/pjmbs

six weeks. Figure 1 shows CONSORT flow
diagram.

STATISTIC ANALYSIS

SPSS version 25 was utilized for data entry and
analysis. Statistical significance was assessed at
a significance level of p=0.05. Frequency tables,
pie charts, and bar chartswere used to
summarize group data taken across time.
Following the Shapiro-Wilk test to determine if the
data was normal, an inferential analysis was
conducted.

RESULTS

In this study, the demographic variables used
were age and gender. In the study, the male
participants were 17 (77.3%) and female
participants were 5 (22.7%) (Figure 2). The
average age of study participants was 23 + 2.795
years (Figure 3). According to table 1, the pre-
treatment value of VAS in group receiving
concentric exercises is 4.36 = 1.566 and post-
treatment value is 3.81 = 1.471. The p-value of
this outcome measure is 0.006. As the level of
significance is set at 0.05, the effect of this
intervention was statistically significant. The pre-
treatment value of ROM is 104.18 + 11.539, post-
treatment value is 107.72 + 10.315 and p-value is
0.067. The p-value of MMT is 0.157. The effect of
intervention on ROM and MMT was not
statistically significant. In other group receiving
eccentric exercises, the pre-treatment value of
VAS is 4.27 + 1.01 and post-treatment value is
1.45 = 0.522. The p-value of this outcome
measure is 0.000. The pre-treatment value of
ROM is 107.18 + 9.927, post-treatment value is
120.90 * 8.455 and p-value is 0.000. The p-value
of MMT is 0.008. As the level of significance is set
at 0.05, the effect of this intervention was
statistically significant on all outcome measures
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Figure 1: CONSORT Diagram

Histogram

gender

Mean = 23.00
St Dev. = 2785
N=22

Frequency

1800 2000 2200 2400 2600 2800 3000

Figure 2: Gender of participants Figure 3: Age of study participants
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Table 1: Within Groups Comparison of VAS, ROM and MMT

Concentric group

Mean Standard deviation  p-value
Pre-treatment VAS  4.36 1.566 0.006
Post-treatment VAS 3.81 1.471
Pre-treatment ROM  104.18 11.539 0.067
Post-treatment 107.72 10.315
ROM

Median Range Mean Sum of p-value z-value

Rank ranks

Pre-treatment MMT 4.00 2.00 1.50 3.00 0.157 -1.414
(Quadriceps)
Post-treatment 4.00 2.00
MMT (Quadriceps)
Eccentric group

Mean Standard deviation | p-value
Pre-treatment VAS  4.27 1.01 0.000
Post-treatment VAS  1.45 0.522
Pre-treatment ROM  107.18 9.927 0.000
Post-treatment 120.90 8.455
ROM

Median Range Mean Sum of p-value z-value

Rank ranks

Pre-treatment MMT 4.00 2.00 4.50 36.00 0.008 -2.640
(Quadriceps)
Post-treatment 5.00 1.00

MMT (Quadriceps)
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Table 2: Between Group Comparison-VAS, ROM and MMT

Pre- 4.36 1.566 0.873 Post- 3.81 1.471 0.000
treatmen treatme

t VAS nt VAS

(conc.) (conc.)

Pre- 4.27 1.01 Post- 1.45 0.522

treatmen treatme

t VAS nt VAS

(ecc.) (ecc.)

Pre- 104.18 11.539 0.521 Post- 107.72 10.315 0.004
treatmen treatme

t ROM nt ROM

(conc.) (conc.)

Pre- 107.18 9.927 Post- 120.90 8.455

treatmen treatme

t ROM nt ROM

(ecc.) (ecc.)

Pre- 4.00 2.00 0.522 Post- 4.00 2.00 0.007
treatmen treatme

t MMT nt MMT

(conc.) (conc.)

Pre- 4.00 2.00 Post- 5.00 1.00

treatmen treatme

t MMT nt MMT

(ecc.) (ecc.)




