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Pain either behind or around the patella that is exacerbated 

by at least one action that produces stress on the patella 

when the knee bends and bearing load is referred to as 

PFPS [1]. Pain results from a minimum of two of the 

following behaviors: ascending or descending stairs, 

running, leaping, maintaining a seated position, squatting, 

or prolonged kneeling [2, 3]. It occurs more frequently in 

women and has a yearly incidence of about 23% in adults, 

rising to 29% in teenagers [4]. Diffuse discomfort, 

frequently along the knee's medial surface, and pain 

coming from the anterior portion of the patella are typical 

symptoms [5, 6]. The primary causes of patellofemoral pain 

syndrome are numerous and may be related to bio-

mechanical or neurophysiological alterations [7, 8]. 

Individual factors include muscle imbalances, weak 

quadriceps, and signi�cantly greater hip abductor 

muscular endurance in contrast to another thigh 

musculature [9, 10]. While treating patellofemoral pain 

syndrome, most patients respond well to conservative 

treatment [11]. For the most common causes of anterior 

knee discomfort, non-operative care aimed at the 

underlying cause is the �rst line of treatment.  Surgery 

should only be carried out when all other options have failed 

[12, 13]. In case of surgical treatment, the tibial tubercle 
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Running, stair climbing, jumping and squatting represent a few of the activities that can cause 

patellofemoral pain syndrome. Patellofemoral pain syndrome (PFPS) is one of the most typical 

causes of anterior knee discomfort in teenagers and persons below Sixty. Objective: To 

contrast the results of conservative physical treatment plus core neuromuscular training and 

conservative physical therapy alone. Methods: It was a quasi-experimental study in which 

patients suffering from patellofemoral pain syndrome were selected on the basis of 

convenience sampling from Government hospitals of Faisalabad after meeting the inclusion 

and exclusion criteria. Twenty patients with patellofemoral pain syndrome were divided into 

Group A and Group B at random. Participants of Group A performed neuromuscular core training 

plus conservative physical therapy exercise program for 4 weeks while participants of group B 

performed conservative physical therapy exercise alone for 4 weeks. Data were analyzed by 

SPSS version 27.0. Results: Following therapy, the pain level was substantially reduced in both 

of the groups (P < 0.05) with Intervention group showing better results. Similarly, there was 

improvement in scores of Kujala questionnaire in both groups after treatment (P< 0.05) but the 

results of Intervention group were comparatively better. Conclusions:  There is signi�cant 

effect of core neuromuscular training plus conservative physical therapy as compared to 

conservative physical therapy alone.
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group analysis of Visual analogue Scale and Kujala scale. 

Data were analyzed by SPSS version 27.0.

osteotomy (TTO) is a �exible procedure for managing 

patellofemoral arthritis [14]. In case of patellofemoral pain 

syndrome patients, a common minimally invasive 

treatment for musculotendinous diseases is percutaneous 

electrolysis [15]. Exercises for the core might help PFPS 

patients with their function and pain [16, 17]. Clara et al., 

reported that both therapies were successful in treating 

PFPS patients' discomfort and enhancing their functional 

outcomes. However, the core strengthening group 

considerably outscored the knee strengthening group in 

terms of improvement in knee function [18].

The objective of study was comparing the outcomes of 

conservative physical treatment and core neuromuscular 

training in patellofemoral pain syndrome patients.

M E T H O D S

R E S U L T S
Table 1 shows frequency distribution of gender wherein 

7(35%) were male and 13(65%) were female and age of the 

participants those who participated in study.
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It was a quasi-experimental study in which participants 

were selected using convenient sampling technique. 

Sample size was 20 and it was collected using OpenEpi tool. 

Participants were recruited using lottery method. The 

duration of the study was 6 months; it commenced from 1st 

March 2023 and concluded on 31st August 2023.This study 

was carried out in Government Hospitals of Faisalabad: 

District Head Quarter (DHQ), Allied Hospital Faisalabad and 

National Hospital Faisalabad. Subjects were included on 

the basis of following inclusion criteria: Aged 18-40 years,  

both male and female, included subject must feel pain after 

2 functional activities at least e.g. step up or step down and 

after 2 month of running, squatting, jumping or kneeling., 

positive patellar grind test and before any intervention the 

subject must score 50 to 80 on Kujala Questionnaire and 

participants with any disease related to ligament, tendon 

or meniscus, patellar dislocation or subluxation or any 

surgical history of spine or lower back without referred 

pains and other congenital illnesses like DM, RA etc. were 

excluded from the study. Visual Analogue Scale (VAS) and 

Kujala Questionnaire were the outcome measurement 

collection tools used in the study. Participants were 

randomly divided into two groups: Group A - the 

intervention group - received conservative physical 

therapy including Hamstring, ITB and gastrocnemius 

stretching; Quadriceps setting; SLR; Forward step-up and 

lateral step up exercises plus core neuromuscular training 

such as bridging while holding a small ball between knees; 

Side lying hip abduction (clam exercise); lateral SLR; curl-

up while holding a small ball between bent knees and 

straight knees; isometric hip abduction in standing 

position. Group B - the control group - received only 

conservative physical therapy exercises mentioned above. 

Shapiro Wilk test indicated that data were normally 

distributed. Independent sample t test was used for 

between group analysis of Visual Analogue Scale (VAS) and 

Kujala scale while paired sample t test was used for within 

Table 1: Frequency distribution of gender and age

Table 2 shows that Independent sample t test was applied 

for between groups comparison. There were non-

signi�cant differences (p=0.605) between groups in Visual 

analogue scale at baseline with mean ±SD of intervention 

group (7.400 ±1.349) and control group (7.100 ±1.197). After 

treatment mean ±SD of intervention group (4.300 ±1.636) 

and control group (5.700± 1.059) with t value (-2.271) and 

signi�cant p value (.036). Intervention group reduce more 

pain than control group.

Table 2:Between group difference of Visual analogue Scale at 

baseline and after treatment.

Table 3 shows that Independent sample t test was applied 

for between groups comparison. There were non-

signi�cant differences (p=0.978) between groups in Kujala 

scale at baseline with mean ±SD of intervention group 

(68.600 ±8.884) and control group (68.500 ±6.687). After 

treatment mean ±SD of intervention group (79.400 ±6.345) 

and control group (73.000± 6.182) with t value (2.284) and 

signi�cant p value (.035). Intervention show more 

improvement than control group. 

Table 3: Between group difference of Kujala Scale at baseline and 

after treatment

Table 4 shows within group difference in which Paired 

sample t test was applied. Intervention Group shows paired 

Gender

Frequency (%)

Female 7 (35)

Male 13 (65)

Total 20 (100)

21-30 12 (60)

31-40 8 (40)

Total 20 (100)

Variables

Age

N

Treatment Groups

Mean ± SD

10

p-

valueControl GroupIntervention Group

7.100 ± 1.1977.400 ±1.349

5.700 ±1.059

10

4.300 ±1.636 1010 -2.271

.526

Mean ± SDN

Outcome

Measure

Visual analogue

Scale at baseline

Visual analogue

Scale after Treatment

t-

value

.036

.605

N

Treatment Groups

Mean ± SD

10

p-

valueControl GroupIntervention Group

10

1010

Mean ± SDN

Outcome

Measure

t-

value

Kujala Scale at

baseline

Kujala Scale after

Treatment

68.500±6.68768.600±8.884

73.000±6.182 2.284

.028

.035

.978

79.400±6.345

Khalid et al.,
Core Neuromuscular Training versus Conservative Physical Therapy

DOI: https://doi.org/10.54393/tt.v5i01.190



43
THE THERAPIST VOL. 5 Issue 1 Jan-Mar 2024 Copyright © 2024. THE THERAPIST, Published by Crosslinks International Publishers

Table 4: Within group difference of Visual Analogue Scale 

Paired sample t test used at baseline and after post 

interventions.

Within group difference paired sample t test was applied. 

Intervention Group show paired difference of Kujala scale 

is (-10.800) with signi�cant p value (<.001) and paired 

difference of control group (-4.500) with signi�cant p value 

(<.001).

Table 5: Within group difference of Kujala Scale Paired sample t 

test used at baseline and after post interventions

The main goal of the current study was to compare the 

effectiveness of core neuromuscular training in reducing 

pain and enhancing functional abilities in patients with 

patellofemoral pain syndrome when combined with 

conservative physical therapy versus when conservative 

physical therapy was used alone. According to our study's 

�ndings, patellofemoral pain syndrome patients in the  

intervention  group displayed an increase in functional 

performance and a discernible difference in pain intensity. 

Since PFPS patients have a unique pattern of recruitment 

of musculature, core neuromuscular training must have 

recti�ed the incorrect muscle recruitment in order to 

provide stability to proximal region, enabling the 

immediate realization of this improvement. A randomized 

control trial was carried out in 2019 by Moteallah et al., to 

investigate the consequences of core neuromuscular 

training in women with patellofemoral pain syndrome. In 

their trial, after therapy the pain score was noticeably lower 

with p value equal to 0.001 and p value of Kujala score after 

treatment was less than 0.05 in both treatment and control 

group with treatment group showing better results. While 

D I S C U S S I O N

difference of visual analogue scale is (3.100) with 

signi�cant p value (<.001) and paired difference of control 

group (1.400) with signi�cant p value (<.001).

in our study the p value was less than 0.05 in both VAS and 

Kujala scoring after treatment with signi�cant effects in 

intervention group [16]. We did a study to see if core 

neuromuscular training could help with patellofemoral pain 

syndrome. Both guys and girls were part of the study, but 

mostly girls (65%) and fewer boys (35%). Our �ndings 

matched up with other research that says girls tend to get 

this type of pain more than boys. A study was conducted in 

2016 by Chevidikunnan et al., using core musculature 

strengthening for reducing pain and improving balance in 

females suffering from patellofemoral pain syndrome. In 

their study, after treatment the value of SD of VAS in control 

and treatment group was 3.26 and 4.17 respectively having 

less than 0.05 p value. In our study, the SD values of VAS in 

the control and intervention group were 1.059 and 1.636 

respectively with p value of 0.036 [19]. A study was 

conducted by Foroughi and colleagues to look for core 

postural control in patellofemoral pain syndrome patients. 

In their study, the NRS and Kujala questionnaire showed the 

value of p less than 0.001 in both control and intervention 

group after treatment with intervention group showing 

better results [20]. In our study, VAS showed that the value 

of p was 0.036 after treatment and in case of Kujala 

questionnaire the value of p was 0.035 with more 

signi�cant results in intervention group. In 2021 a study 

conducted by Tazesh and colleagues to assess the impact 

of core stability training in individuals with patellofemoral 

pain syndrome. In that study. the standard deviation of VAS 

at baseline was 41.6(20.7) and 46.6(17.5) for control and 

intervention group respectively and SD value after 

treatment for control and intervention group was 27.4(16.4) 

and 19.4(13.4). The value of standard deviation of Kujala 

questionnaire at baseline was 70.4(11.8) and 68.6(11.3) and 

SD value after treatment was 79.8(10.4) and 84.3(8.6) for 

control and intervention group respectively. While our 

study showed that in case of VAS, SD values at baseline 

were 1.197 and 1.349 and after treatment values were 1.059 

and 1.636 for control and treatment group respectively. 

Similarly, for AKPS, the values of SD at baseline and after 

treatment were 6.687 and 6.182 for control group. For 

treatment group, SD value at baseline was shown to be 

8.884 and after treatment it decreased to 6.345 [21]. The 

study encountered some limitations. Firstly, the sample 

size was relatively small, which may have impacted the 

generalizability of the �ndings. To enhance the validity of 

our results, future research with larger sample sizes and 

similar study designs is warranted. Secondly, our analysis 

was constrained by the lack of assessment of knee and 

core proprioception, as well as the strength of muscles in 

the lower limbs and trunk. This limitation may have 

in�uenced the comprehensiveness of our �ndings. Lastly, 

comorbidities were not discussed in our study, which could 

N

Treatment Groups

Mean ± SD

Control GroupIntervention Group

Mean ± SDN

Outcome

Measure

Visual analogue

Scale at baseline

Visual analogue

Scale after Treatment

Paired Differences

p-value

7.400±1.349

4.300±1.63610

10

3.100±1.286

<.001-

-

10

10

-

-

<.001

1.400±.516

7.100±1.197

5.700±1.059

Kujala Scale at

baseline

Kujala Scale after

Treatment

68.600±8.884

79.400±6.345

Paired Differences

p-value

-10.800±4.131 -4.500±.849

68.500±6.687

73.000±6.182

N

Treatment Groups

Mean ± SD

Control GroupIntervention Group

Mean ± SDN

Outcome

Measure

10

10

<.001-

-

10

10

-

-

<.001
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have implications for the interpretation of results. Future 

studies should allocate adequate time for implementing 

interventions to ensure accurate results.
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