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__________________________________________________________________________________________ 

Abstract: Aging is a multifactorial process that results in changes in the skeletal muscle then 

leads to decreased levels of muscle strength. Knee osteoarthritis (OA) is one of the most 

predominant causes of pain, functional decline and disability in the elderly population 

worldwide. In China the prevalence of radiographic knee OA was 42.8% in older women and 

21.5% in older men. It has been shown to affect a multitude of Isokinetic muscle strength 

parameters. This study sought to investigate the different impacts of knee osteoarthritis and 

aging on isokinetic muscle strength of the lower limbs in women. We found that knee 

osteoarthritis might have a further bad influence on knee and hip joint of elderly women and 

they also had a significantly higher flexor-to-extensor moment ratios (f/e) than older controls. 

Reduced muscular strength emerge as a result of aging, isokinetic muscle strength decrease of 

lower limbs in KOA patients are more pronounced compared to older controls, especially in 

knee. 
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1. INTRODUCTION 

Aging is a multifactorial process that results in changes in the skeletal muscle then leads to 

decreased levels of muscle strength [1]. According to previous studies, muscle strength starts to 

diminish early in the life span, with losses of about 12–15% per decade after 50 years of age 

[2].  

In addition, Osteoarthritis (OA), the most prevalent form of arthritis, affects an increasing 

proportion of the population [3], with the knee being the most commonly affected joint in the 

lower limb [4]. About 6% of Asian males and 12% of Asian females suffer from knee OA [5]. 

Knee OA is one of the most predominant causes of pain, functional decline and disability in the 

elderly population worldwide. Patients with knee OA tend to avoid physical activity in order to 

prevent pain. Muscles around the knee are thought to not only produce movement, but increase 

joint stability and reduced joint loading which is important for patients with knee OA [6-7]. 

However, inactivity leads to deterioration of muscle strength and consequently to more 

limitations in physical activities in knee OA patients [8]. According to a 2007 report from 
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WHO [9], movements become limited in 80% of OA patients older than 60 years and 25% 

cannot perform major daily activities of life.  

Isokinetic is a reference method for evaluation of muscle strength. It enables a functional 

diagnosis specifying levels of disability and performance deficits in the subject knee OA. 

This study sought to investigate the different impacts of knee osteoarthritis and aging on 

isokinetic muscle strength of the lower limbs in women and then supply biomechanics 

theoretical basis for the training of lower extremity muscle strength in patients with knee 

osteoarthritis. 

2. METHODS 

All the tests were completed in Shanghai University of Sport, Sports Performance Research 

Centre (Shanghai, People’s Republic of China). The eight testers in this study were graduate 

students who majored in biomechanics and had at least 1 year of training with the equipment 

and techniques used in this study. Isokinetic extensor and flexor strength of hip, knee and ankle 

were collected in 22 knee osteoarthritis participants (mean age: 63.71±3.02) with radiographic 

symptom Kellgren-Lawrence grade 2/3 (KLG), 15 older healthy controls (mean age: 

62.47±2.56) and 10 younger healthy controls (mean age: 26.20±2.30). This study was 

approved by the local ethical committee of Shanghai University of Sport, and all participants 

gave informed written consent prior to testing.  

Isokinetic muscle strength of knee, hip and ankle were measured with an isokinetic 

dynamometer (Contrex, CMV AG, Switzerland). The maximal isokinetic torque was 

determined in one set of five maximal repetitions, and the highest peak torque was used in the 

data analysis. There was a 5-minute rest after each maximal isokinetic torque test to avoid 

possible fatigue effects. In addition, the participants were encouraged verbally to exert as much 

force as possible. All testing positions were based on the previous studies showing good to 

very-good between trial and between-day reliability of a dynamometer for the lower extremity 

strength measurement in similar populations [10]. The more symptomatic knee was used for 

the OA subjects while the dominant leg defined by kicking preference was evaluated for the 

younger and older healthy controls. The average muscle strength [normalized to body weight 

(BW)] was used in the analyses.  

Statistical analysis will be carried out using SPSS 20.0 and Microsoft office excel. One-way 

analysis of variance (ANOVA) was used to evaluate differences in demographic, and strength 

variables between HY and HO, HO and OA. All data are expressed as mean ± standard 

deviation (SD). A conservative level of significance is set at P<0.05. 

3. RESULTS AND DISCUSSION 

Concentric peak torques (PT) of flexor muscle and extensor muscle of knee and ankle in older 

controls were less than that in younger controls (P<0.01). However, there was no significant 

difference between the PT of flexor muscle and extensor muscle of hip in older controls and 

that in younger controls. These finding indicated that age-related changes occurred in the 
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musculoskeletal system and central nervous system (CNS), which are believed to be associated 

with muscle strength decline in older people. The high-light is that the flexor muscles and 

extensor muscles about the knee and ankle joints are more sensitive to these changes. 

Comparing with elderly controls, OA patients were observed of worse extensor muscle PT 

in knee and flexor / extensor muscle PT in hip (P<0.05), but similar observation were not found 

in ankle. That is to say, knee osteoarthritis might have a further bad influence on knee and hip 

joint of elderly women (Table 1). That is Osteoarthritis could significantly affect the strength of 

the lower extremity, especially at the knee and hip joints.  

Table 1. Concentric peak torques (PT) of flexor muscle and extensor muscle of hip, knee and 

ankle in HY, HO and OA groups.  

 HY (n=10) HO (n=15) OA (n=22) 

 
PTe 

(Nm/kg) 

PTf 

(Nm/kg) 

PTe 

(Nm/kg) 

PTf 

(Nm/kg) 

PTe 

(Nm/kg) 

PTf 

(Nm/kg) 

Hip 1.10±0.74 -0.85±0.21 1.13±0.37 -0.89±0.20 0.88±0.30† -0.52±0.17††

Knee 1.97±0.54 -1.55±0.41 1.10±0.24** -0.62±0.18** 0.78±0.44† -0.76±0.43 

Ankle 0.97±0.92 -0.93±0.32 0.17±0.04* -0.53±0.18* 0.18±0.05 -0.43±0.12 

 

Table 1. Mean ± standard deviation; n = number of participants; HY = healthy younger 

controls; HO = healthy older controls; OA = osteoarthritis patients; * group HO vs. group HY, 

*p<0.05, **p<0.001; † group OA vs. group HO, †p<0.05, ††p<0.001; PTe =peak torques of 

extensor muscle; PTf= peak torques of flexor muscle.  

Analysis-of-variance showed that KOA patients had significantly higher flexor-to-extensor 

moment ratios (f/e) than older controls (P<0.05) at the knee and the hip joints. These were 

probably because of the need for better joint stability or a lower quadriceps capacity. There 

were also significant difference between the hip flexor-to-extensor moment ratios in the group 

HY and that in the group OA. Same results were found at the knee joint between these two 

groups. (Table 2). Our previous study has shown that decreased maximal isokinetic torque 

(muscle strength) was related to greater PMT and disappearance of asymmetry in older adults 

who were at higher risk of fall, especially in the lower limb. Therefore, the fall risk could be 

significantly higher for OA patients [11]. 

Table 2. Flexor-to-extensor moment ratios (f/e) of hip, knee and ankle in HY, HO and OA 

groups 

 HY (n=10) HO (n=15) OA (n=22) 

 f/e (％) f/e (％) f/e (％) 

Hip 82.58±25.37 83.44±14.20 105.13±31.34† 

Knee 53.20±9.00 54.06±7.47 64.39±18.56† 

Ankle 304.01±117.82 310.21±100.11 250.70±82.66 
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Table 2. Mean ± standard deviation; n = number of participants; HY = healthy younger 

controls; HO = healthy older controls; OA = osteoarthritis patients; † group OA vs. group HO, 

†p<0.05; f/e= flexor-to-extensor moment ratios.  

4. CONCLUSION 

In summary, although reduced muscular strength emerge as a result of aging, isokinetic muscle 

strength decrease of lower limbs in knee OA patients are more pronounced compared to older 

controls, especially in knee. Patients with knee OA exhibit deficits in muscle strength and 

while them play an important role in the self-reported function of patients with knee 

osteoarthritis. It is believed that age-related changes in the musculoskeletal system and central 

nervous system (CNS), which are believed to be associated with fall risk. On the basis of our 

findings, there is no doubt that the situation in knee OA population is worse. That is the knee 

OA patients suffers from a higher fall risk. The main limitation of this study is that it is an 

observational study and so causal relationship cannot be concluded, further studies are needed. 

Moreover, planning of the suitable physical activities among knee OA patient to improve 

muscle strength is necessary. Interventions, such as strength exercise or Tai Chi, are needed in 

future study to explore the effect of increasing maximal isokinetic torque on fall risks. 
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