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INTRODUCTION 

Human gait and posture are considered to be  dynamic, 

complex, and non-linear processes in which balance is 

considered to be an important aspect of performance of 

all individuals involving the function of musculoskeletal 

and neurological systems.
[1] 

 

Balance control is very complex and involves many 

different underlying systems, consistent with the 

“systems model of motor control.” Recent research in the 

laboratory has demonstrated how constraints, or deficits, 

in different underlying systems can impair balance.
[2,3]

 

Constraints on the biomechanical system, such as ankle 

or hip weakness and flexed postural alignment, limit the 

ability of frail elderly people in maintaining balance.
[3] 

 

Constraints on dynamic balance during gait result from 

impaired coordination between spinal locomotor and 

brain-stem postural sensorimotor programs when the 

falling body’s centre of mass must be caught by a 

changing base of foot support.
[4]

 Static and dynamic 

balance play a significant role in achieving motor skills. 

Static balance is one in which the individual retains poise 

in one single situation, whereas dynamic balance is the 

body's ability to retain poise or steadiness when moving 

or shifting from one situation to another.
[5]

 The factors 

effective in sustaining balance include sensory 

information gained by somato-sensory, vestibular and 

visual systems and motor responses that affect 

coordination, joint range of motion and strength.
[6]

  

 

Isokinetic dynamometers are extensively used to 

evaluate muscular strength of  leg muscles in the form of 

maximal torque output exerted by isolated muscle groups 

around hip, knee, and ankle at various angular velocities. 

The objective assessment of muscle function using 

isokinetic measurement allows the production of 

comparable results. For this purpose, isokinetic 

dynamometer are popular and easily applicable for 

maximal strength assessment. Hip muscles help control 

pelvic stability and leg alignment in the frontal, sagittal, 

and transverse planes.
[7]

 In the absence of sufficient hip 

strength, particularly the hip abductors and external 

rotators, there may be excessive femoral internal 

rotation, hip adduction movement, and subsequent 

increased knee valgus motion with weight-bearing 
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ABSTRACT 

Objective: Balance is considered an important aspect of performance which is achieved by a complex process 

involving the musculoskeletal and neurological systems. Hip adductor muscles play an important role in 

movement and stability at the hip joint. Isokinetic dynamometers are extensively used to evaluate muscular 

strength of leg muscles at various angular velocities.The difference in dominant lower limb (DL) and non-

dominant lower limb (NDL) muscle strength will predict how balance could be affected and it will significantly 

help physical therapists to set goals in rehabilitation programs of patient with lower limb muscle injuries with 

impaired balance. Patients and Methods: 50 males subjects between the age group 18-25 years were recruited. 

Hip adductor muscle strength was measured by isokinetic dynamometer, dynamic balance was assessed by Y-

balance test and static balance was assessed by single leg standing test. Results: Mean characteristics of the 

subjects were age (21.40±1.75) and BMI (21.3±1.77). Peak torque of adductor (Ptad) muscle in NDL was 

56.10±20 whereas Peak torque in DL was 64.12±18.55. Pearson correlation coefficient between Ptad and dynamic 

balance was r=0.44 and between Ptad and static balance r=0.48, which suggest moderate positive correlation in 

both scenarios. Conclusion: Hip adductors are majorly responsible for our basic activities like in walking, sitting 

to stand washing or simple stair climbing. Therefore, knowledge about hip adductor strength and its relation to 

balance should be well assessed by the therapist to prevent injuries and design a treatment plan. 
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activities.
[8,9]

 Hip adductor muscles play an important 

role in movement and stability at the hip joint. Injury to 

this muscle group at times has been classified as a groin 

strain and reported in many activities such as ice 

hockey,
[10]

 soccer,
[11]

 Australian football,
[12]

 and 

swimming.
[13]

 

 

It is understood that static balance of individuals 

participating in sport activities regularly were higher than 

that of non-participating individuals. In addition to these, 

it has been seen that balance trainings have reduced the 

risk of some musculoskeletal system injuries like ankle 

sprain. After both static and dynamic balance trainings, it 

has been observed that training groups have lower risk of 

injury than control groups.
[6,14]

  

 

Leg strength diminishes faster than upper body strength 

as one ages past young adulthood.
[15]

 Certain minimal 

level of muscle strength is needed to do necessary 

everyday tasks such as climbing stairs or carrying a 

grocery. Training to enhance proprioception or muscle 

strength is equally effective in promoting joint stability 

and maintaining balance. Age-related loss of muscle 

strength is an important contributor to decreased balance 

and functional limitations in older people,
16,17]

 but has 

rarely been investigated in young male adults.
[18]

 Balance 

and muscle strength represent important health and skill-

related components of physical fitness that have to be 

sufficiently developed across the lifespan. Therefore, this 

research focuses on how hip adductor muscle strength 

affects static and dynamic balance in young male adults. 

 

The aim of this study was to correlate the strength of hip 

adductor muscle strength with static and dynamic 

balance. The difference in DL and NDL muscle strength 

will predict how our balance could be affected and it will 

significantly help therapists to set goals in rehabilitation 

program of patients with lower limb muscle injury and 

neurologically impaired balance deficit patients. 

 

MATERIALS AND METHODS 

Fifty young male adults aged between 18-25 years, who 

were not involved in any form of physical training were 

selected for the study by sample of convenience. 

Subjects with any history of orthopaedic dysfunction, 

neurological deficits, uncooperative subjects and subjects 

with any metabolic or endocrinological conditions were 

excluded. 

 

Procedure  

Subjects were explained the test protocol for 

measurement of hip muscle torque adductor group, 

purpose and nature of the study. Subjects willing to 

participate were asked to sign the informed consent  

 

Measurement of height and weight 

Height was measured by measuring tape with wall stop. 

Subjects were asked to remove the shoes and stand 

against the wall facing forward and then a mark was 

made on the wall and the subject was asked to move 

away from the wall as the measurement is obtained by 

measuring tape. The weight of the subjects was measured 

by digital weighing machine without shoes. 

 

Lower Limb Dominance  

The lower limb domination was checked by kicking of 

the soccer ball. The subjects were asked to kick the 

soccer ball with their leg. The leg which was used for 

kicking that ball was assumed to be as dominant leg. 

 

Measurement of lower limb length  

Lower-limb length was measured from the anterior 

superior iliac spine to the most distal part of the 

medial malleolus for each subject by using a tape 

measure with the subject in supine position. 

 

Measurement of Dynamic Balance by Y-balance test 

The Barefooted subject started the modified star 

excursion test with 3 practice trials in each direction 

before they underwent the formal testing. The order of 

the practice trials was right anterior reach (3 trials), left 

anterior reach (3 trials), right posteromedial reach (3 

trials) left posteromedial reach (3trails) ,right 

posterolateral reach (3trials) and left posterolateral reach 

(3trials).In each trial, the participants were instructed to 

reach as far as they could by using  their reach foot while  

keeping their reach foot in contact with the reach 

indicator, and then return to the starting point while they 

maintained their balance on the stance limb. Reach 

distances recorded in centimetre (cm) were also  

normalized to each participant’s leg length by dividing 

the reach  distance by limb length and then multiplying 

by 100 to account for the influence of the leg length on 

test performance. 

 

Measurement of Static balance  

The subjects were asked to stand barefoot on the limb of 

their choice, with the other limb raised so that the raised 

foot was near but not touching the ankle of their stance 

limb.  Each subject was asked to focus on a spot on the 

wall at eye level in front of him for the duration of the 

eyes open test.  Prior to raising the limb, the subject was 

instructed to cross his arms over the chest. The 

investigator used a stopwatch to measure the amount of 

time the subject was able to stand on one limb. 

 

Measurement of Hip adductor Muscle Isokinetic 

Strength  

Isokinetic dynamometer (Biodex 4 pro) was used for the 

test procedure. For measurement of hip adductors muscle 

isokinetic concentric contraction strength, it is necessary 

to set the personal data of the subject in the isokinetic 

dynamometer machine such as name, age, weight, 

gender and personal ID. 

 

Starting position of the isokinetic dynamometer 

orientation was 0
0 

degree, dynamometer tilt was 0
0 

degree and seat orientations was 0
0 

degree flat position. 

All strength testing was performed at 60
0
/s concentric 

forces at slower isokinetic testing. Hip adduction-
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abduction torque was assessed with the test leg (TL) on 

top of the non test leg (NTL) and subject in a side lying 

position .The NTL and trunk were stabilized with straps. 

The dynamometer axis of rotation was aligned medial to 

the anterior superior iliac spine at the level of greater 

trochanter on the TL. The lever arm applied resistance to 

the lateral aspect of the distal thigh superior to the lateral 

femoral condyle. 

 

The participant was instructed to exert maximum 

strength against the dynamometer in the direction of hip 

adduction during the entire strength test. Each volunteer 

performed 3 repetition of hip adduction as a trial set just 

to get familiarized with isokinetic dynamometer and next 

3 repetitions was instructed to push and pull “as hard as 

possible”. All 2 sets of trial contain a 30 sec rest period. 

 

STATISTICAL ANALYSIS 

SPSS 24 (IBM SPSS Statistics 24.0, IBM SPSS® 

software, US) package program was used in the analysis 

of data. The data presented normality according to the 

Shapiro-Wilk test. Stuedent t test was used for related 

(paired) samples. Karl Pearson correlation analysis test 

was used to verify the relationship among the data 

concerning hip adductor muscle strength, static balance 

and dynamic balance. Results were reported as mean + 

SD for continuous variables. In all of the statistics, 

significance level was accepted as p>0.05. 

 

RESULTS 

Table I shows the demographic detail  of the subjects 

(n=50). Continuous data were represented as mean (SD). 

The mean age (years) of the subjects was 21.4 (1.75), 

mean height (cm) was 163.9 (9.73) and mean weight (kg) 

was 57.22 (8.18). BMI of the subjects was 21.3 (1.77). 

Subjects with right dominant leg were n=43 and left 

dominant leg were n=7.  

 

Table I: Demographic details of the subjects. 

Variable Mean SD 

Age (years) 21.4 1.75 

Height (cm) 163.9 9.73 

Weight (kg) 57.22 8.18 

BMI 21.3 1.77 

Dominance (%)  % 

Right leg 43 21.5 

Left leg 7 3.5 

BMI- body mass index 

 

Table 2 compares the static balance, dynamic balance 

and peak torque between the dominant and non-dominant 

legs. Values are presented as mean (SD). Dynamic 

balance between DL and NDL showed a p value of 0.04 

which shows that there is a difference between the two 

limbs. Static balance and Ptad showed p value >0.05 

which proved statistically significant differences between 

the DL and NDL. 

 

Table 2: Comparison of static balance, dynamic balance and Ptad between DL and NDL. 

Variable 
DL 

Mean (SD) 

NDL 

Mean (SD) 
t-value p-value 

Dynamic balance 75.92 (15.56) 75.67 (14.3) 14.55 0.04 

Static balance 118 (59.5) 110.5 (62.2) 11.49 >0.01 

Ptad 64.12 (18.55) 56.1 (20) 6.87 >0.001 

DL- dominant leg; NDL- non-dominant leg; Ptad- peak torque of hip adductor muscle strength. 

 

Table 3 shows the correlation of Ptad with static balance 

and dynamic balance in DL. The correlation coefficient 

between Ptad and dynamic balance is 0.44 whereas 

coefficient value between Ptad and static balance is 0.48. 

Both the values showed a moderate positive correlation. 

This implies that muscle strength and static and dynamic 

balance have a positive correlation. 

 

Table 3: Correlation between Ptad and static and 

dynamic balance in dominant leg. 

Variable Ptad 
Static 

balance 

Dynamic 

balance 

Ptad 1 0.48 0.44 

Static balance 0.48 1 - 

Dynamic balance 0.44 - 1 

Ptad- Peak torque of hip adductor muscle strength 

 

DISCUSSION 

The purpose of the study was to find out the correlation 

between hip adductors isokinetic strength  in dominant 

and non dominant lower limbs. Our study showed that 

balance is affected with strength of lower limb. Which 

implies, if strength is more then balance is better. Our 

study also showed a correlation between the strength and 

static and dynamic balance. Results indicated a positive 

moderate correlation between the adductor muscle 

strength and static and dynamic balance. Our results are 

in line with some of the studies done previously which 

stated that strength exercises cause a significant increase 

in static and dynamic balance.
[19,20]

 
 

 

In young adults, impaired postural control is an 

important risk factor for falls and sports-related injuries. 

Wang et al. (2006) showed that high variations in 

postural sway were significantly (odds ratio = 1.2) 

associated with the occurrence of ankle injuries in high 

school basketball player.
[21]

 It is also proved that strength 

exercises are able to produce a significant increase in 

static and dynamic balance in young male athletes.
[22]

 

Our study also showed a statistically significant 

difference between the dominant and non-dominant limb. 

It has been speculated that professional athletes who 

practice a sport that requires a constant preference of one 

leg during training or competition (ie, single-leg-
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dominant athletes) could develop significant asymmetry 

between their dominant and nondominant legs.
[23,24]

 A 

meta-analysis revealed that low levels of eccentric 

inversion strength (relative risk [RR] = -0.34), low level 

of postural stability (RR = 2.06), and a low level of 

inversion proprioception (RR = 0.57) signify relevant 

causes of ankle injuries in athletes.
[25]

 

 

Our study proved a positive moderate correlation 

between peak torque of hip adductor muscle strength 

with static and dynamic balance. Correlations between 

measures of balance and muscle strength/power of the 

lower-extremities imply that the neuromuscular 

components are interlinked and not independent of each 

other. Therefore, performance achieved in one 

component (e.g., balance) can be transferred to that of 

the other component (e.g., lower-extremity muscle 

strength). In addition, training-induced improvements in 

lower extremity muscle strength may have an impact on 

balance performance (e.g., postural sway) or vice versa. 

There are a number of reasons that imply large-sized 

correlations between balance and muscle strength of the 

lower-extremities. It has previously been shown that 

deficits in balance and strength are suggestively 

associated with the occurrence of injuries and 

falls.
[18,26,27]

 Another reason for the correlation of muscle 

strength and balance can be attributed to 

neurophysiological structures that appear to be 

responsible for the control of balance and lower-

extremity muscle strength. For example, information 

from Ia afferents is important for both the regulation of 

balance as well as for explosive force production through 

the mediation of presynaptic inhibition acting on the 

motor neuron.
[28]

 In addition, cortical excitability is an 

important mechanism responsible for voluntary muscle 

activations but also for the control of long latency 

reflexes during the performance of postural tasks.
[29,30]

 

Numerous studies
[31,32]

 proved a transfer of training-

related gains from one component to the other and vice 

versa. For instance, Gruber et al. examined changes in 

balance and strength performance following 4 weeks of 

balance or resistance training in healthy young adults. 

The authors observed significant improvements in rate of 

force development (RFD) after balance training and in 

postural sway after ballistic strength training.
[28]

  

 

CONCLUSION 

During the time of rehabilitation treatment and exercise 

protocols patient with neurological and musculoskeletal 

disorder or any lower limb injuries which cause muscles 

atrophy, disability, weakness in strength, gait disorders 

and affects the balance of young adults. It is very 

important to look on every aspect of hip muscle group 

and its complex anatomical structure. Hip adductors as 

well as abductors are majorly responsible for our basic 

activities like in walking, sitting to stand washing or 

simple stair climbing. Therefore, knowledge about the 

hip adductor strength and its relation to balance should 

be well assessed by the therapist to prevent injuries reach 

successful outcomes. 
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