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ABSTRACT 

 

Background - Patellofemoral pain syndrome (PFPS) is the most common diagnosis in outpatients 

presenting with knee pain. In current Indian scenario, patellofemoral osteoarthritis (PFOA) is on a rise 

and is early form of knee Osteoarthritis in middle and old age, associated with pain and functional 

limitation of daily activities. While osteoarthritis research tends to focus on this older age group when 

they have been functionally limited, our understanding of the etiology of PFOA may benefit the young 

adults in an Indian scenario as a preventive measure of osteoarthritis in old age.  

Methods- After taking informed consent, questionnaire based survey was conducted among sample size 

of 50 subjects in age group of 18-35 years, Three outcome measures were used, self made demographic 

questionnaire, anterior knee pain scale and lower extremity functional scale. 

 Results- It was found in our study that 65% have difficulty in using stairs, 55% in squatting, 47% in 

sitting with knee flexed and the functions affected in the lower limb are 44% in going up and down the 

stairs, 30 % in squatting, 16% standing for 1 hour, 10% sitting for 1 hour and there was a high positive 

correlation between anterior knee pain scale and lower extremity functional scale 

Conclusion- Maximally affected activities are difficulty in using stairs, squatting, sitting with knee flexed 

and maximally affected lower limb functions are going up and down the stairs, squatting and standing for 

1 hour, sitting for 1 hour. There is very less awareness of physical therapy as management for anterior 

knee pain. There was a high positive correlation between anterior knee pain scale and lower extremity 

functional scale. 
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INTRODUCTION 

Patellofemoral pain syndrome 

(PFPS) is the most common diagnosis in 

Indian adults presenting with knee pain. 

Studies have shown PFPS to be the most 

common single diagnosis among runners 

and in sports medicine centers. 
[1,2] 

In a 

previous study PFPS is defined as anterior 

knee pain involving the patella and 

retinaculum that excludes other intraarticular 

and peripatellar pathology. 
[3]

 

In current Indian scenario, 

patellofemoral osteoarthritis (PFOA) is on a 

rise and is early form of knee Osteoarthritis 

(OA) in middle and old age, associated with 

pain and functional limitation of daily 

activities. 
[4]

 While OA research tends to 

focus on this older age group when they 
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have been functionally limited , our 

understanding of the etiology, causes and 

maximally affected functions in Indian 

population of patellofemoral osteoarthritis 

(PFOA)  may benefit the young adults in an 

Indian scenario with varied demographic 

differences and the level of activity among 

Indian population which makes them more 

prone to early risk of PFOA and 

incorporating importance of physiotherapy 

among them so that it can prevent 

osteoarthritis in them. It will also help us 

have a broader view of events, exposures, 

morphology, and morbidity related to the 

patellofemoral joints in a young adult age 

group in Indian population. 
[3]

 

In previous studies until the end of 

the 1960’s anterior knee pain
 
was reported 

due to chondromalacia patellae, a concept 

from the beginnings of the 20th century that, 

from a clinical point of view, is of no value, 

and ought to be abandoned, given that it has 

no diagnostic, therapeutic or prognostic 

implications, In fact, in previous studies 

many authors have failed to find a 

connection between anterior knee pain and 

chondromalacia, 
[5,6]

 and in the studies of 

1970’santeriorkneepainwasrelatedtothe

presence of patellofemoral malalignment 

(PFM). 
[7-11]

 

With the various demographic and 

habitual variations in Indian population 

resulting in different amount of stress on 

joints, the study was chosen to be conducted 

among Indian population with the validated 

measures, so that preventive measures can 

be taken among the group of people with 

anterior knee pain by increasing awareness 

among them as precursor to patellofemoral 

OA in old age, 
[3]

 and making them aware 

about physiotherapy in preventing it. 

Thus the aim of the present study 

was to investigate the effects of anterior 

knee pain on lower extremity functional 

activities. The objectives were to find out 

the activities and functions which were 

maximally affected due to anterior knee pain 

in young adults. To find if there was any 

association between anterior knee pain and 

lower extremity functional scale and to find 

physiotherapy awareness for management of 

anterior knee pain in this age group.  

 

MATERIALS AND METHODS 

Subjects 

All the 50 participants were recruited 

from outpatient of orthopaedic and 

physiotherapy departments, after the ethical 

approval. An informed consent was obtained 

from all participants prior to data collection. 

Inclusion criteria for participants 

were: Age group of 18-35 years who 

indicated pain on anterior surface of knee on 

pain assessment body chart with the 

complaint of pain for more than 1 month. 

Those participants who were 

excluded from the study were with 

radiographic evidence of fracture on lower 

extremity, unhealed fracture on lower 

extremity, recent surgery on lower 

extremity, recent trauma to lower extremity 

(fracture, soft tissue injury) 

Materials 

A questionnaire based survey, was carried 

out by interviewing participant using 

1 Demographic data questionnaire  

2 Anterior Knee Pain Scale 

3 Lower Extremity Functional Scale 

Scales 

1. Demographic data questionnaire 

It is a self made questionnaire, 

documenting response to 11 questions 

within which 1
st
 section investigates about 

demographic details of participants like age, 

gender, 2
nd

 section about anterior knee pain 

in which questions included site of pain, 

duration, 3rd section asked about anterior 

knee pain affecting functional activities and 

sports participation and 4
th

 section asked 

about medical advice and physiotherapy 

awareness. 

2) Anterior knee pain scale 
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It is a 13 item knee specific self 

report questionnaire which documents 

response to six activities. Anterior knee pain 

scale documents response to Walking, 

Running, Jumping, Using stairs, Squatting, 

Sitting for prolonged periods with knees 

flexed as well as symptoms such as Limp, 

inability to bear weight through the affected 

limb, Swelling, abnormal patellar 

movement, muscle atrophy &limitation of 

knee flexion, 
[12] 

scoring was out of 100, 

Test reliability of the scale was 95% . 
[13] 

Higher the score of scale, lesser is the pain. 

3)  The Lower Extremity Functional Scale  

It is a questionnaire containing 20 

questionsaboutaperson’sabilitytoperform

their daily tasks, The LEFS can be used by 

clinicians as a measure of patients initial 

function, ongoing progress and outcome, as 

well as to set functional goals. 
[14]

 Scoring 

was out of 80. Test reliability was 98%. 
[13] 

The lower the score greater the disability.
 

 

RESULTS 

Data analysis and graphical 

representation was done in MS Excel 2007 

and SPSS 16. 50 subjects participated in the 

study with the mean age group of 27 years 

(±4.2)  

Table 1 shows that 42% males and 58% 

females were affected due to anterior knee 

pain and 44% of participants had anterior 

knee pain from 1 month to 1 year. 28% had 

from 1-3 years out of which 50% of 

participants had bilateral lower limb affected 

due to pain. 30% had right lower extremity 

affected due to pain and 20% had left lower 

extremity affected due to pain. Also 30% of 

participant’s reported their daily activities 

are affected due to pain. Out of 50, 48% 

participated in sports, 56% of them 

participated once a week. 37% of the 

participants participated in football, 32% in 

cricket and athletics. 44% of participants 

sporting activity were affected due to pain, it 

also shows that 37% took medical advice for 

anterior knee pain and only 35% were aware 

of physiotherapy for management of anterior 

knee pain. 
 

Table 1. Participants’details. 

Item Percentage N 

Gender 

Male 42% 21 

Female 58%  29 

Duration of pain 

1 month to 1 year 44%  22 

1 year to 3 years 28%  14 

3 to 5 years 12%  6 

5 to 7 years 10%  5 

> 7 years 6%  3 

Site of pain 

Right knee 30%  15 

Left knee 20%  10 

Bilateral 50%  25 

Activities Of Daily Living 

Affected 30%  15 

Not Affected 70%  35 

Subjects active in sports participation 

Yes 48%  23 

No 54%  27 

Frequency Of Sports Participation 

Daily 20%  10 

> 3 times per week 24%  12 

Once a week 56%  28 

Affection Of Sports Participation due to pain 

Yes 44%  22 

No 56%  28 

Medical advice taken for pain 

Yes 37%  19 

No 62%  31 

Awareness of Physiotherapy for anterior knee pain 

Yes 35%  18 

No 64%  32 

 

 
Inference-Maximally affected activities are using stairs (65%), 

squatting (55%) & sitting with knees flexed (47%) 

 

Figure 1 shows that maximally affected 

activities were difficulty in using stairs 65% 
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squatting 55% sitting with knee flexed 47%. 

The maximally affected lower limb 

functions were going up and down the stairs 

44%, squatting 30 %, standing for 1 hour 

16%, and sitting for 1 hour 10%.  

 

Figure 2 shows scatter plot for results of 

Karl Pearson’s correlation that was done

between anterior knee pain scale and lower 

extremity functional scale which showed 

high positive correlation of 0.85.  

 

 
Correlation of anterior knee pain and lower extremity 

functional scale. 

p value 0.000% 

r value 0.85% 

 

DISCUSSION 

The aim of the present study was to 

find correlation between anterior knee pain 

scale and lower extremity functional scale 

and the study concluded high positive 

correlation between anterior knee pain and 

lower extremity functions because in Indian 

population maximum functional activities 

requires use of stairs climbing, squatting, 

standing and sitting for more than 1 hour as 

all this functional activities have a high 

association with domains which are majorly 

affected in anterior knee pain scale so 

functional activities being are mainly 

affected  because of anterior knee pain. 

The patello-femoral joint is formed 

by the knee cap (patella) sitting on the front 

of the thigh bone (femur) and as the knee 

bends, the patella moves in a groove found 

at the end of the femur as the patella is a 

floating bone, the patella’s position and

function depend intimately on the structures 

that attach to the patella. 
[15]

 

Anterior knee pain in young adults  

occurs under surface of the patella (knee 

cap) which is pain sensitive, due to damage 

and irritation to any of the pain sensitive 

structures between the patella and femur, 

previous studies have shown that it can be 

caused by incorrect tracking, or movement 

of the patella, as the knee bends and 

straightens, The patella rubs against the 

femur, instead of gliding correctly in the 

groove, As patella is a floating bone, 

therefore, structures that are too tight will 

pull the patella into the wrong position and it 

is resulted from the studies that usually the 

tightness occurs in the lateral thigh 

structures (tensor fascia lata, gluteals, 

quadriceps, hamstrings, calf) and a loss of 

muscular control (and strength) of the inner 

quadriceps muscle, the vastus medialis 

oblique (VMO), Previous studies have 

shown that  the outer structures leads to 

pulling patella laterally, eventually too much 

incorrect rubbing leads to inflammation, 

pain, swelling and dysfunction (ie difficulty 

walking down stairs and hills). 
[15]

 

Various patterns of weaknesses have 

been reported in previous studies as cause of 

anterior knee pain, with selective weakness 

in eccentric muscle strength, within the 

quadriceps muscle and in terminal knee 

extension. The significance of muscle 

function in a closed versus open kinetic 

chain has been discussed, but is far from 

well investigated. 
[16]

 

  Another probable cause is painful 

overuse injury of the patella tendon, which 

connects the kneecap (patella) to the shin 

(tibia), this occurs as a result of degeneration 

(either acute or chronic) and a 'weakening' 

within the patella tendon itself, without the 
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presence of inflammation, It is caused by 

excessive loads on the patella tendon, 

particularly if there are insufficient rest 

periods, It is most commonly seen in people 

who are highly engaged in sports 

participation. 
[15]

 

  In one of the previous study done by 

Vicente Sanchis-Alfonso explaining all 

probable causes of anterior knee pain reports 

that from a biomechanical point of view, 

there are two factors that can contribute to 

pain: (1) Patella-femoral 

malallignment(PFM) and (2) joint loading, 

that depends on intensity and duration of 

activity. Thus, the presence of PFM would 

reduce the person`s envelope of loading 

potential, 
[17]

 Presumably, this is because 

PFM, reduces patellofemoral contact area 

which in turn would results in elevated 

stress across the joint. 
[5]

  

In previous studies it has been stated 

that in patients with PFM there is an 

adaptative shortening of the lateral 

retinaculum as a consequence of the lateral 

displacement of the patella. With knee 

flexion, the patella migrates medially into 

the femoral trochlea, 
[18]

 which produces a 

recurrent stretching on the shortened lateral 

retinaculum that may cause nerve changes 

such as neuromas and neural myxoid 

degeneration. 
[1,2,12]

 

  Moreover, there are studies that 

performed histological studies of the medial 

retinaculum and they hypothesize that short 

and repetitive episodes of tissue ischemia, 

maybe to a mechanism of vascular torsion or 

vascular bending, which could be induced 

by a medial traction over a retracted lateral 

retinaculum, could trigger release of nerve 

growth factor (NGF) and vascular 

endothelial growth factor (VEGF) on PFM. 

Once NGF is present in the tissues, it 

induces hyperinnervation, attraction of 

mastocytes, and substance P release by free 

nerve endings, 
[10]

 In addition; VEGF 

induces hypervascularization and plays also 

a role increasing neural proliferation. It 

bands affect patella lateral structures, 
[17] 

can 

also be a probable cause of anterior knee 

pain.  

  Also other objective was to find 

maximally affected activities and results 

have shown stairs, squatting, prolonged 

sitting with knee flexed and walking as 

maximally affected, this positions that are 

adopted in sports or even in activities of 

daily life of Indian population, such as 

maintained knee flexion and knee valgus, 

will contribute to increasing the overload of 

the subchondral bone due to the increment 

of the patellofemoral joint reaction and Q 

angle, 
[5]

 Our study concludes that ascending 

and descending stairs is one of the most 

painful activities in participants with 

anterior knee pain. 

Moreover, walking down stairs is 

more challenging than step ascent due to the 

level of eccentric control required during 

step descent and as reported in previous 

study, the PFJR is dependent on the 

magnitude of the quadriceps force and knee 

flexion angle, the compressive force acting 

between the patella and femoral trochlea 

during stair descent would be expected to be 

significant, On the contrary, in the young 

patient with PFPS there is a statistically 

significant reduction in the knee extensor 

moment during walking down stairs 

compared to healthy control subjects, This 

reduction of the knee extensor moment 

could be a compensatory strategy used by 

patients with PFPS to minimize pain 

aggravation during activities such as 

walking down stairs. The reduction of the 

knee extensor moment, with the subsequent 

smaller quadriceps contraction, will provoke 

a decrease of the PFJR and a decrease of the 

loading of patellofemoral joint during pain-

provoking activities such as walking down 

stairs. Moreover, the decrease of the active 

shock absorption through quadriceps muscle 

contraction supposes greater shock 
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absorption through the bone and cartilage 

that could explain tibiofemoral pain and 

predispose to osteoarthritis of the knee. 
[17]

  

As reported in previous study, 

another  factor that could contribute to the 

knee extensor moment reduction could be 

the decrease of the stance time duration, 

another strategy for reducing knee extensor 

moment in subjects with PFPS could be the 

decrease of knee flexion angles during the 

stance phase of stair ambulation compared 

to control healthy subjects, with a lesser 

knee flexion, the lever arm of the ground 

reaction force is shortened and consequently 

the knee extensor moment is reduced, 

equilibrium being achieve by fewer 

quadriceps contractions resulting in anterior 

knee pain, a decrease of the vertical ground 

reaction force was also observed compared 

to the healthy extremity. This could reflect 

an apprehension to load the knee joint at the 

beginning of the stance phase and could 

contribute to the knee extensor moment 

reduction, PFPS patients use strategies to 

diminish patellofemoral joint loading during 

walking down stairs when compared to a 

pain free control group, therefore, in 

previous study it is concluded that anterior 

knee pain cannot be attributed to excessive 

lower limb loading during walking down 

stairs. 
[17]

 

 

CONCLUSION 

Maximally affected activities are 

difficulty in using stairs, squatting, sitting 

with knee flexed and maximally affected 

lower limb functions are going up and down 

the stairs, squatting and standing for 1 hour, 

sitting for 1 hour. There is very less 

awareness of physical therapy as 

management for anterior knee pain, so our 

role in making them aware about stretching 

of tight muscles, strengthening of weak 

muscles & also recreational activities like 

cycling should be advised and more 

awareness needs to be created in society and 

community set ups, in schools and colleges 

and also among general practitioners about 

role of physiotherapy in anterior knee pain. 

There was a high positive correlation 

between anterior knee pain scale and lower 

extremity functional scale. 

Clinical implications to physiotherapy 

practice. 

With growing incidence of 

osteoarthritis in Indian geriatric population, 

the role of physical therapy if incorporated 

at an early interventional level would help in 

preventing patellofemoral osteoarthritis, as it 

is proved that anterior knee pain is a 

precursor of patellofemoral osteoarthritis. 
[11]

 As physical therapy awareness is very 

less, so if Indian adult population is made 

aware of causes, etiology and also about 

how physical therapy can help in 

rehabilitation of anterior knee pain it can 

prevent patellofemoral osteoarthritis in later 

life.  
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