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ABSTRACT 

Background: The purpose of this study was to find out the effect of open and closed kinematic 

chain ankle exercise on improving balance and proprioception. 

Aim:This study aimed to evaluate the effectiveness of open and closed kinematic chain ankle 

exercises on improving proprioception and balance. The study emphasizes the effect of balance, 

proprioception.  

Methods:The objective of the study was approached with Systematic review study design and 

database used to look for articles include Cochrane Library Trials, PubMed Central, PEDro, 

Rehab data, Research Gate, and SAGE Journals. We collected 134 articles between the 

year1989to 2020 and analysed stratergiocally using PRISMA guideline and 3 were selected for 

analysis based on its relevance with selection procedures.  

Result:The studies included investigated the prevalence of reduced balance, proprioception,open 

and closed kinematic exercises . 

Conclusion:The study showed that there mightis an marginal effect of open and closed 

kinematic chain ankle exercise on improving proprioception, balance and further studies are 

needed to prove its significance. 

Keywords: Ankle exercise program, balance, proprioception,open and closed kinematics 

exercise. 

INTRODUCTION: 

Around one-third of all deaths due to falls occur in people over the age of 65 around the world, 

indicating a geriatric syndrome. Falls can lead to injuries and a low confidence, which can lead 

to a decrease in physical activity and community involvement(1). Falls, a leading cause of 

morbidity and impairment among the elderly, happens when one's balance is poor(2). The ankle 

joint carries the most weight per square metre than other joints in the body (3). The capacity of a 

person to hold their centre of gravity in position or to restore the force of gravity in that 

position is known as balance (4). The foundation of movement is balance (5). Falls are among 

the most serious health concerns faced by old age population, 30-40%of community-dwelling 

adults older than 70 years fall atleast once in a year (6). Falls become more common as people 

get older, peaking in people over the age of 80 years (7). Balance can be improved as a result of 

the therapy regimen (8).The phrase "kinematic chain" represent the body is movement, in 

coordination with the limbs operating either in an open or closed kinematic chain (OKC/CKC). 

The differentiation between these two is defined by whether the limb's terminal end is free or 

fixed(9). In closed kinematics, the body is fixed to the ground whereas in open kinematic the 

body is free from the ground. Open kinematic chain and closed kinematic chain different 

muscle activity and ligament forces are generated by different exercises(10) . The open 
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kinematic exercise includes single limb Stance whereas the closed kinematic exercise includes 

squatting and balance board exercise. Adults over the age of 65 are more likely to be harmed, 

and such injuries are the main reason for mortalities and morbidity(11). Proprioception aids for 

the organization of precise and synchronized actions, as well as sustaining balance and body 

posture management(12). The formation and maintenance of functional joint stability rely 

heavily on proprioception and its related neuromuscular feedback mechanisms(13). Variations 

of muscle activity and ligament forces are generated by OKC and CKC workouts(14). 

Proprioceptive sensory feedback is utilised by the nervous system (CNS) for conscious 

enjoyment of the position and body movements and limbs. It has been reported that 

proprioceptive awareness is altered in persons with hypermobility syndrome (HMS)(15). Falls, a 

leading cause of morbidity and mortality among the elderly, happens quickly if one's 

equilibrium is thrown off (16). 

MATERIAL AND METHODS: 

StudyDesign: According to the PRISMA guidelines this study was perfomed. 

Selection of Studies: Cochrane Library Trials, PubMed Central, PEDro, Rehab Data, Research 

Gate, and SAGE Journals were the databases used to search for papers. Results yielded from 

PubMed Central were 119, (Table 1), PEDro Database-2, RehabData-2, Cochrane Library 

Trials-1, Research Gate-8, and SAGE Journals-2. Totally 134 articles, ended up with the 

following keywordsAnkle exercise program, balance, proprioception, open and closed 

kinematics exercise.All articles are scrolled between the years 1989 to 2020.  

Inclusion and Exclusion Criteria:Studies involving  on trails with open and closed kinematic 

exercises for balance and proprioception done with randomized-controlled trials have been 

included.  

Statistical Method: Reviewing Papers closely and analysing them for methodological quality 

allowed us to assess research features and bias risk. The Cochrane Tool was used to assess the 

bias (17,18).  Randomization, allocation concealment, blinding of participants and personnel, 

blinding of outcome assessment, completeness of outcome data, selective result reporting, and 

other potential bias were all assessed and rated as low risk, high risk, or unknown risk.Data 

extraction and analysis: Table 3 contains the features and observed impacts that were used to 

extract data (16). Study design, demographic data, number of participants, kind of intervention, 

duration, frequency, and outcome measures were compared using descriptive analysis Table 1 
(19,20,21). 

RESULT: 

Study flow: Three studies were chosen for final analysis from the 134 publications discovered 

after a rigorous selection process. After excluding the studies, final list was compiled. We 
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didn't include those studies because they didn't provide enough information on the approach or 

didn't have enough data to be included in the systematic review. Exclusion factors were 

duplication and the inclusion factors are should have a focus on balance and proprioception 

criteria, open and closed kinematics chain based exercise should be the major contributing 

intervention. Quality of studies and the possibility of bias are assessed. Out of 7 items of 

assessment, in Cochrane Risk of Bias Tool all three investigations found a low probability of 

bias in item random sequence creation.  In terms of item,  participants blinding and personnel 

blinding, and outcome measures to be blinded, bias in three studies, and outcome data 

measurements, all three trials were deemed low risk. 

DISCUSSION: 

Because based on the search parameters, only a limited number of papers were available, this 

study was unable to provide sufficient support to strongly endorse the intervention to overcome 

the result after balance and proprioception. Nonetheless, based on the research included, the 

analysis provides some evidence that kinematic chain exercise is effective in restoring balance 

and proprioception. Some papers were omitted during the detailed study selection process 

because few studies were focused on a specific result, and some studies had multiple outcomes, 

exercise intervention was combined with other types of modalities (Table1). Table 2 and 5 

Illustrates the benefits of each type of kinematics chain exercise and its effects on improving 

balance and proprioception. The outcome were both at balance and proprioception. Outcome 

measures varied for each study, the outcome measures of each report from which data has been 

extracted. In the study conducted by Mi-Kyoung Kim and Kyung-Tae Yoo outcomes improve 

static and dynamic balance and reduce postural sway(19). In a study done by Jhober H showed 

to improve postural control(20). In the studydone by Dario Rivaet al showed to improved 

vertical control based on proprioceptive reflexs(21). The outcome metrics used in different 

studies have been rather different. Furthermore, studies did not include lengthy follow-up to 

see if there have been any changes in the result. A firm conclusion was not feasible due to a 

significant number of constraints and a small number of relevant papers. Future research 

should focus on balance and proprioception in order to address these constraints.  

CONCLUSION: 

The kinematics chain exercise showed significant changes in the studies taken into account. 

Although a smaller number of studies cannot confirm the efficacy of kinematics chain exercise 

in improving proprioception and balance. Because this systemic review was started to 

synthesize information on the effectiveness of kinematic chain exercise and only a few articles 

were available to be said as valid sources of information in exploring different interpretations 

and perspectives, further study is expected, with this research both open and closed kinematics 

has some potential benefits but a significant change should be documented.  
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Study SelectionStrategy: 

Figure 1- Flowchart of the article inclusion process in the systematic review. 

 

 

 

 

 

 

 

 

 

 

Figure 2: Cochrane risk of bias tool       

Cochrane Risk of Bias Tool:   

Mi-Kyoung Kim, Kyung-Tae 
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Dario Riva, Mara Fani, Maria Grazia Benedetti 

 

 

 

 

 

 

 

 

 

 

Table 1:  

Demographic Characteristics of the Population  

 

Pubmed central: 119 

PEDor database: 2 

Cochrane library trials: 1 

Research gate: 8 

SAGE journals: 2 
Potentially relevant citations available: 134 

 

 

Based on duplication, relevant abstract, title evaluation, participants, 

study design, citations excluded. 

 

Citations excluded on detailed evaluation: 96 

Based on intervention and outcome, citations were further excluded 

 

Relevant studies: 3 
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Author Study Design 
Population and 

Risk of Falls 
Group A Group B 

Mi-Kyoung Kim, 

and Kyung-Tae 

Yoo 

Randomly 

assigned into 

two groups 

Female no 

mentioned risk of 

falls 

n=10 Open 

kinematics chain 

exercise  for 4 

weeks(3 sessions a 

week) 

n=10 Closed 

kinematics chain 

exercise  for 4 

weeks(3 sessions a 

week) 

Jaber, Lohman, 

Alameri M 

Randomly 

assigned into 

two groups 

Both male and 

female no mention 

risk of fall 

n=17open 

kinematics chain 

exercise for 6 

weeks(3sessions a 

week) 

n=17 closed 

kinematics chain 

exercise for 6 

weeks (3 sessions 

a week) 

Dario Riva, Mara 

Fani, Maria Grazia 

Benedetti. 

Randomly 

assigned into 

two groups 

Age 65-85 years 

both male and 

female mentioned 

the risk of falls 

n=3o male for 

proprioception 

training 6 

weeks(2sessionper 

week) 

n=31 female for 

proprioception 

training for 6 

weeks 

(2sessionper 

week) 

 

Table 2:  

Correlation of Open Kinematics Chain Exercise and Its Effects on Improving Balance and Proprioception 

Author 
Open Kinematics Chain Exerciseand 

proprioception training 

Effect of Balance and 

Proprioception 
Relevant Outcome 

Mi-Kyoung Kim, 

and Kyung-Tae 

Yoo 

Inversion and dorsiflexion 

Inversion and plantar flexion 

Plantar flexion using red Thera-Band 

Improve static and 

dynamic balance 

Reduce postural 

sway 

Jaber, Lohman, 

Alameri M 

 

Side-lying hip abduction,clam-shell 

gluteus medius,fire hydrant 

Improve postural control 
Improve functional 

performance 

Dario Riva, Mara 

Fani, Maria 

Grazia Benedetti 

(Rolling + inclination) of the board. The 

real-time visual trace on the monitor (it is 

the feedback of the rocking movements of 

the base and acts as a feedforward) 

Improvedverticalcontrol

basedonproprioceptivere

flexes 

Anklemobility 

improvement, 

increasing 

proprioceptive 

control. 

 

 



European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260    Volume 09, Issue 08, 2022 

 

315 
 

 

Table 3: Correlation of Closed Kinematics Chain Exercise and Its Effects on Improving Balance and 

Proprioception 

 

 

 

 

Author 
Closed kinematics chain exerciseand 

proprioception training 

Effect of balance 

and 

proprioception 

Relevant 

outcome 

Mi-Kyoung Kim, and 

Kyung-Tae Yoo 

Towel rolling with extended toes, Lunging, 

Rolling the towel along with inversion. 

Improve static 

and dynamic 

balance,improvep

rorioceptive 

Reduce postural 

sway 

Jaber, Lohman, Alameri M 

Double leg heel raise,SEBT functional 

reaching ,double leg 

squats,anklePF,DF,invertion,evertion 

Improve postural 

control  

Improve 

functional 

performance 

Dario Riva, Mara Fani, 

Maria Grazia Benedetti 

rolling+inclination)of the board Thereal-

time visual trace on the monitor( It is a 

feedforward system that receives 

feedback from the base's rocking 

movements) 

improved vertical 

control based on 

proprioceptive 

reflexes 

Ankle mobility 

improvement,incr

easing 

proprioceptive 

control. 
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