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Abstract  

 Osteoarthritis, a widespread joint disease, commonly results in considerable pain and functional 

disability, especially among older adults. At the same time, falls and fall injuries, also common among the older 

population, may not only contribute to the onset of osteoarthritis, but once established, to falls that lead to 

fractures and disability in their own right. But what does the research show specifically? 

Objective 

 This report aimed to examine what is known about the interrelationship between falls and osteoarthritis 

and the implications that can be drawn from this information. 

Methods 

 Using the PUBMED data base, studies describing an association between osteoarthritis and falls were 

sought. Those fulfilling the eligibility criteria were reviewed and summarized in narrative form. 

Results 

 Consistent support for an osteoarthritis-falls associated linkage is limited and not as robust as one would 

predict. Whether the observed associations between these health determinants are a cause of osteoarthritis, a 

consequence or both, or simply spurious findings is hard to decipher. 

Conclusion 

 More numerous and carefully designed research to examine this issue is warranted and may be 

extremely helpful in preventing, as well as ameliorating a high degree of excess disability and associated fiscal 

costs due to both falls as well as osteoarthritis among the elderly. 
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Introduction 

 Osteoarthritis, a common disabling progressive 

joint disease affecting joints such as the knee and hip is 

frequently associated with various degrees of pain and 

loss of the ability of the affected person to function 

physically. Among the challenges noted in cases with 

knee or hip joint osteoarthritis or both, are varying 

degrees of oftentimes intractable pain, stiffness, and 

limited mobility. An additional problem is the strong 

tendency for one or more affected lower limb joints to 

‘give way’, along with possible further injury due to 

subsequent falls. In addition, diseases commonly 

associated with both aging and osteoarthritis such as 

obesity, diabetes, and cardiovascular diseases, are also 

all illnesses that can increase the risk serious falls by the 

affected individual who has osteoarthritis of one or more 

joints. Other related factors include the strong presence 

of depression, and lack of sleep, plus possible 

medications that increase falls risk. Age associated 

factors, as well as neurological disease correlates such 

as impaired proprioception, along with a possible decline 

in balance capacity [1] are additional fall associated 

factors that might prevail among older adults diagnosed 

as having osteoarthritis. 

 In addition, and often less well publicized, are 

osteoarthritis disease correlates such poor muscle 

endurance, muscle timing deficits, and muscle 

weakness, and wasting. Impaired ambulation is an 

additional falls risk factor [2]. Unsurprisingly, Arnold and 

Faulkner [3] state that not only does falling account for 

significant numbers of hospital and long-term care 

admissions in older adults, but that many adults who 

are not only advancing in age, but who are also 

experiencing a decline in their functional ability due to 

hip or knee osteoarthritis or both, are at an even 

greater risk. 

 Moreover, those who are healthy and fall and 

fracture a hip or another bone, may also develop 

osteoarthritis that is challenging to treat even if they 

were previously healthy and mobile, and this situation in 

turn, can produce a cycle of persistent or recurrent          

fall-associated injuries. 

 While all the above issues are somewhat 

reasonable in predicting that a sizeable number of older 

adults with osteoarthritis may be at risk for falls, and/or 

that older adults at risk for falls may sustain joint 

injuries that lead to osteoarthritis, there is no systematic 

body of consistently supportive evidence in this respect. 

Given the great need to foster healthy aging and high 

life quality for all older adults, and to develop preventive 

strategies that are empirically sound, rather than being 

chosen somewhat spuriously, this present overview 

sought to focus on examining the key findings that have 

been published in this regard, plus their implications for 

practitioners and researchers who desire to minimize the 

enormous health burden among the elderly, as well as 

society. 

 One question posed was whether any 

consensus exists as to the relevance of any observed 

osteoarthritis-falls linkage, as the literature has been 

ambiguous as well as limited in scope on this point to 

date. Another was what is needed to further our 

understanding of these key risk factors for low life 

quality among the elderly. 

Significance 
 Both osteoarthritis as well as falls injuries 

currently pose an enormous challenge to health 

providers, as well as immense costs. Hence a better 

understanding of whether there is a clinically significant 

and robust relationship between these variables that can 

be predicted, and possibly intervened upon may prove 

of enormous value in public health efforts to offset the 

costs of poor health and excess morbidity among 

current aging population, while promoting life quality. 

Methods 
 To obtain the desired data for the present 

review, the PUBMED data was selected given its 

enormous reach and trustworthiness. Appropriate 

publications listed when applying the key terms: 

osteoarthritis and falls, falls injuries and hip 

osteoarthritis, falls injuries and knee osteoarthritis were 

selected for review. As well, the Web of Science 

Consolidated and the Google Scholar data bases were 

reviewed for additional data. Articles pertinent to the 

current discussion, with the exception of falls relative to 

older adults in general, and/or total joint replacement 

surgery follow up studies [eg 4] were sought. Excluded 

were articles that did not discuss osteoarthritis per se, 

for example those that discussed falls and pain or falls 

in healthy older adults, or were study proposals. 
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Available data extending from Jan 1 1980-July 15, 2020 

were examined. Those articles deemed to be relevant 

were downloaded and scrutinized and summarized and 

reported in narrative form, given the lack of any uniform 

focus or diagnostic descriptions in most studies. All 

forms of study were deemed acceptable. 

Results 
 In general, using the terms below, a modest 

number of records were identified in the PUBMED 

database over the years 1987-2020 as follows: 

Osteoarthritis and falls n=581 

 Falls injuries and osteoarthritis: n=213; 

6=Randomized Controlled Trials Falls injuries and hip 

osteoarthritis: n=25 

 Falls injuries and knee osteoarthritis n=37 

Osteoarthritis and falls risk n=281 

However, although a fair number of postings were 

profiled from the search using the above terms, an 

extensive search of both the PUBMED and other data 

bases reviewed revealed only 50 reasonably relevant 

papers on the present topic of interest, with all being 

listed in PUBMED. That is, despite attempts to examine 

other data bases and to narrow the key words used as 

outlined above, the data base on the prevailing topics of 

interest was leaner than anticpated given more than 30 

years of effort. As well, many topics that emerged 

during these searches were clearly irrelevant to this 

present discussion for various reasons, for example, 

these included conference abstracts, studies of healthy 

cohorts, completely unrelated studies, and pilot studies. 

Surprising too was the very limited number of 

observational or longitudinal clinical studies other than 

intervention studies on this general topic. 

 What was found was that in some cases of 

studies that met the inclusion criteria for this review, but 

not all, was that falls and osteoarthritis can co-occur at 

a modest to a high rate of frequency in some cases with 

established osteoarthritis. But here again, the differing 

topics examined, as well as the different samples 

studied rendered aggregation of these data unfeasible. 

Issues studied were not only diverse and included, but 

were not limited to: the possible determinants of falls, 

the role of Tai Chi and falls, falls in the context of joint 

replacement surgery, falls and pain, but not 

osteoarthritis pain per se, among other diverse issues. 

Diverse measures of falls themselves, plus the differing 

definitions of osteoarthritis, among other factors, such 

as joint site studied, and disease duration precluded any 

meaningful summation of these rates in our opinion. 

 According to some of this data, for example, 

although one can predict with reasonable certainty that 

older adults with lower limb osteoarthritis may be more 

prone to falling or falls than healthy age-matched 

adults, Ng and Tan [5] who conducted a review of the 

existing literature in 2013 found limited evidence in 

support of this assumption. On the contrary, they 

argued that that osteoarthritis may actually be 

protective against falls and related fractures. However, 

joint arthroplasty surgery appeared to increase the risk 

of falls in individuals with osteoarthritis according to 

their observations. 

 This was not the finding however of Si et al. [6] 

who reported conclusively that primary total knee 

arthroplasty is associated with a reduced falls incidence 

and improved balance-related functions. This group 

further proposed that the contra-lateral knee should be 

considered of import in the design of fall-prevention 

strategies for this group of patients. Foley et al. [7] also 

concluded that radiographic lower limb osteoarthritis 

and falls are not linked. 

 In 2018 meantime, di Laura Frattura et                    

al. [2] who examined falls risk factors in another 

systematic review, and among knee joint arthroplasty 

cases, found pre-operative falls prevalence to range 

from 23- 63%, while post-operative values ranged from 

12-38%, suggesting at least some cases, if not all are 

vulnerable to falls. Moderate evidence indicated no pre 

operative influence of clinical scales, body mass or joint 

range of motion differences between "fallers" and               

"non-fallers", suggested these factors do not determine 

falls risk. Conflicting evidence was found however, for 

the variables of sex, history of previous falls, age, 

kyphosis, muscle weakness, fear of falling, depression, 

balance, and gait impairment. No evidence was found 

for the effectiveness of surgical or rehabilitative 

strategies on falls reduction. It was concluded that 

cases with osteoarthritis undergoing total knee joint 

arthroplasty surgery are at high risk of falls, which, 

though reduced in frequency, are still present post 
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surgery. Although some risk factors were identified, the 

authors found no definitive studies demonstrating the 

possibility of reducing the incidence of this deleterious 

event. This however, was a systematic review and may 

not have represented the entire spectrum of available 

studies, or alternately, what was studied, determined 

the overall findings, and may have been limited. 

 Ikutomo et al. [8] who noted fall-induced 

injuries and potential resultant deaths to be a serious 

health problem among older adults, and possibly among 

older adults with muscle weakness, gait and balance 

deficits, such as patients with end-stage hip 

osteoarthritis, did note that until 2019 the incidence and 

risk factors for falls in patients with end-stage hip joint 

disease had been unclear. What they did find though 

among 153 women with end-stage hip osteoarthritis, 

mean age 64 and 112 age-matched healthy women was 

that the incidence of incurring at least 1 fall in the past 

year was significantly higher in women with end-stage 

hip osteoarthritis than in healthy women. Falls among 

these women with joint disease were most often caused 

by tripping and falling forward during the daytime, and 

65.2% of these resulted in injuries and 13.0%, in 

fractures. The occurrence of a fall significantly correlated 

with limping, and knee extensor muscle strength. It was 

concluded that falls prevention approaches are highly 

indicated for this group, especially for those with gait 

challenges such as limping and having reduced lower 

knee extensor strength. Barbour et al. [9] however, who 

conducted a community based study, showed knee 

osteoarthritis was indeed independently associated with 

an increased risk of injurious falls in older men, but not 

in older women, which was the reverse in the study by 

Riddle et al. [10] 

 An earlier study by Arnold and Faulkner [3] that 

sought to describe fall and near-fall history,                    

location, circumstances and injuries from falls in a 

community-dwelling population of adults over aged 65 

with hip osteoarthritis and to determine the ability of the 

timed up and go test to classify fallers and near-fallers 

found 45% had had at least one fall in the prior year, 

and 77% reportedly experienced occasional falls or 

almost falling. The majority of falls in this study occurred 

during walking and stair climbing, and 40% were found 

to sustain a falls related injury. The get up and go test 

was not associated with history of falls, but was 

associated with near-falls, and higher scores occurred 

for those who were older, less mobile, and with greater 

number of co- morbidities. It was concluded that a high 

percentage of older adults with hip osteoarthritis are 

likely to experience falls and near-falls. 

 More recently, Smith et al. [11] examined the 

question of whether there is an increased risk of falls 

and fractures in people with early diagnosed hip and 

knee osteoarthritis using data from the Osteoarthritis 

Initiative. Identified were persons diagnosed with hip or 

knee osteoarthritis within a 12 month period, who were 

then compared to persons without osteoarthritis as to 

any differences in falls occurrence. Results of 552 hip 

osteoarthritis cases were compared to 4244 individuals 

with no hip osteoarthritis; and results of 1350 cases with 

knee osteoarthritis were compared to 3445 disease free 

individuals without knee osteoarthritis. Those with knee 

osteoarthritis were found to have a 54% greater chance 

of experiencing a fall compared to those without the 

disease. Those with hip osteoarthritis had a 52% greater 

chance of experiencing a fall compared to those without 

hip osteoarthritis. As well, those who had knee or hip 

osteoarthritis had an 80% greater chance of 

experiencing a fracture in the first 12 months of their 

diagnosis compared to those without a hip or knee 

osteoarthritis diagnosis. 

 A further study concerning the falling risk 

among patients with end-stage knee osteoarthritis as 

studied by Aljehani et al. [12] showed that although 

25% of patients with end-stage knee osteoarthritis may 

report falling, there is limited information about risk 

factors for falling in this patient group. In studying 259 

cases awaiting joint replacement surgery, independent t 

tests used to examine differences between past fallers 

and non fallers, those who had fallen, had more low 

back pain and worse walking endurance. van Schoor et 

al. [13] however, found opioid and analgesic usage to 

mediate the associations between clinical osteoarthritis 

and (recurrent) falls, while physical performance and 

physical activity did not. It was concluded that 

individuals with clinical knee osteoarthritis are at 

increased risk for recurrent falls, and that this 

relationship is mediated by pain medication, particularly 

opioids. Lo-Ciganic et al. [14] similarly noted participants 

with or at risk of knee osteoarthritis who used opioids 

and antidepressants with/without other analgesics/
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nutraceuticals may have an increased risk of recurrent 

falls after adjusting for potential confounders. The 

combined role of physical as well as psychological 

correlates may be implicated in falling, especially among 

the older osteoarthritis adult, however, as outlined by 

Byun et al. [15]. As well the role of fear falling is a 

possible independent falls predictor. 

 Byun et al. [15] who aimed to describe 

individual, physical, and psychological characteristics 

between older adults with and without a fall history and 

to apply this information to adults with arthritis came to 

this aforementioned conclusion after analyzing data from 

the 2014 Korean Survey of Living Conditions and 

Welfare Needs of Older Adults Their findings suggested 

that both physical as well as psychological factors, 

especially the fear of falling, need to be addressed to 

prevent falls in elderly patients with arthritis. 

 In another study, Tsonga et al. [16] who 

investigated the role of the history of falls including their 

frequency, mechanism and location, plus activities 

during falling, as well as injuries sustained from falls 

found a 12 month falls frequency of 63.2% among a 

cohort of older adults aged 65 years and older suffering 

from severe knee osteoarthritis. They also found almost 

90% of these falls had occurred during walking, and 

41% of the cases studied reported stumbling episodes in 

the past year. Thirty percent of cases experienced a   

falls-based injury. 

 Unsurprisingly, Iijima et al. [17] found adults 

with knee osteoarthritis may well incur repeated falls. 

However, they found this was not due to leg pain, but 

rather to mild-moderate low back pain, and possible 

opioid usage that impairs reflex responses. Nevitt et al. 

[18] who examined whether knee instability contributes 

to the increased risk of falls and fractures observed in 

persons with knee osteoarthritis reported that those who 

experienced ‘buckling’ were more likely to incur 

recurrent falls, significant fall injuries, and fall injuries 

that limited activity tentatively supporting the findings of 

Iilima et al. [17]. They also noted that fallers were 

almost four times more likely than not to have poor 

balance confidence. 

 In examining falls risk factors among adults with 

knee osteoarthritis using a systematic approach, 

Manlapaz et al. [19] did show that impaired balance, 

muscle weakness, the presence of comorbidities, and 

increasing number of symptomatic joints are falls risk 

factors. However, the strength of evidence was rated as 

"conflicting" because of the inconsistency of the 

findings. 

 Surprisingly, limited evidence was found for 

knee instability, impaired proprioception, and use of 

walking aids as falls determinants. 

 Tasci Barbaz et al. [20] who studied 50 cases 

with knee osteoarthritis and 50 healthy controls, found 

the median falling index was 52 in those with knee 

osteoarthritis, and 31 in the control group. It was 

determined that primary knee osteoarthritis increased 

the risk of falling significantly and those with higher 

disease grades fell more than those with lower grades. 

Pain and function did not appear to influence the risk of 

falling in those patients, however. 

 In another study of lower-extremity 

osteoarthritis and the risk of falls in a community-based 

longitudinal study of adults with and without 

osteoarthritis Doré et al. [21].found the odds of falling to 

increase with increasing numbers of lower-extremity 

symptomatic joints. When controlling for covariates, 

patients with either symptomatic knee or hip 

osteoarthritis were found to be more likely to report 

falling. However, both those with symptomatic as well 

radiographic osteoarthritis appeared to fall to the same 

degree over time according to Riddle et al [10], and 

contrary to findings of Levinger et al. [22] to have no 

muscle strength or proprioception problems sufficient to 

explain the prevailing falls rate. As well, Mat et al. [23] 

reported the loss of postural control due to hip/knee 

osteoarthritis is not a risk factor for falls among 

community- dwelling older adults. Neither is muscle 

strength according to de Zwart et al. [24]. While Picorelli 

et al. [25] state that other factors may be implicated in 

falls experienced by osteoarthritis cases, this negation of 

balance observation does not totally align with that of 

Teder- Braschinkey et al. [26] who found symptomatic 

hip and knee osteoarthritis are risk factors for falls and 

related fractures among the elderly population with and 

without Parkinson's disease in their own right. The 

inability to walk 500 m appeared to predict an increased 

risk of falls among the elderly. 
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 One factor noted by Picorelli et al. [25] that 

could explain why some osteoarthritis cases are prone to 

falling is muscle weakness, a finding supported by Scott 

et al. [27] for women with radiographic knee 

osteoarthritis. As well, even though negated by Mat et 

al. [23] balance appeared to be a salient falls risk factor 

for women with lower limb osteoarthritis [28]. 

 In another study, Mat et al. [29] who examined 

389 participants, 229 fallers and 160 non-fallers, older 

than 65 years of age found individuals with radiological 

defined disease and 'mild' overall symptoms to have a 

reduced falls risk compared to asymptomatic cases of 

osteoarthritis. 

 Individuals with clinical osteoarthritis and 

'severe' overall symptoms on the other hand had an 

increased risk of falls compared to those with 'mild' 

disease. In individuals with radiological osteoarthritis, 

mild symptoms appeared protective of falls, while those 

with clinical osteoarthritis and severe symptoms had an 

increased falls risk compared to those with mild 

symptoms. 

 However, Barbour et al. [9] found symptomatic 

radiographic osteoarthritis of the knee was 

independently associated with an increased risk of 

injurious falls in older men, but not in older women. 

 In the prospective study conducted by Doré et 

al. [21] using data from two time points to examine a 

large group of symptomatic cases with osteoarthritis of 

the hip and/or knee, the researchers found the odds of 

falling increased with an increasing number of 

symptomatic joints. However, as outlined by the 

authors, the definition of falls, may be open to question 

due to the subjective nature of the study participants 

understanding of the question The question used in 

Doré et al.’s [21] study did not include an indication of 

the severity of any experienced fall, and any additional 

falls outside of the 12-month window. 

 Anderson et al.’s [30] finding of high fall risks in 

more than one-third of all participants with knee 

osteoarthritis is consistent with previous reports of a 

higher risk of falling in this population. These and other 

data are listed below in Table 1. 

 Data further reveal the following lower limb 

osteoarthritis and/or aging related possible preventable 

falls determinants 

• Balance deficits [8,19, 28] 

• Cardiovascular disease [19] 

• Depression [34] 

• Diabetes [19] 

• Fear of falling [22, 33] 

• Fear of movement [36] 

• Gait abnormalities [3,8] 

• High levels of narcotic usage [35] 

• Impaired mobility/physical performance [41, 44] 

• Increasing number of symptomatic joints [19] 

• Ligamentous/joint instability [18] 

• Muscle weakness [8, 16, 22] 

• Neuromuscular factors/asymmetry [38, 43] 

• Pain [12, 16, 39, 40] 

• Poor walking endurance [12] 

• Sarcopenic obesity [37] 

• Sleep deficits [42] 

• Stiffness [16] 

Discussion 
 Falls among the elderly remain an enormous 

health concern among aging populations worldwide. 

While their prevention remains highly challenging,               

this review examined the possible role of                 

osteoarthritis-related falls, as one possible modifiable 

excess disease morbidity disabler, as well as hip fracture 

risk factor. In this regard, all related research efforts 

were examined, with a fair number indicating a salient 

role for falls that accompany osteoarthritis as possible 

risk factors for further injury, as well as low life             

quality [45]. Work by Hoops et al. [46] among others for 

example, has affirmed the risk of falling reportedly 

increases almost 2.5-times in those with lower extremity 

osteoarthritis compared with age-matched controls even 

though the mechanisms underlying the increased risk 

are not clear. However, among the several                          

falls determinants highlighted in this review, Hoop et             
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Authors Sample Results Conclusion 

Tasci Bozbaz et al. [20] 

100 participants, 50 with 

knee osteoarthritis, 50 

healthy controls 

Median falling index was 52 in 

knee osteoarthritis group; it 

was 31 in control group. 

  

Disease status predicted falls 

  

Pain and functional status did 

not appear to influence risk of 

falling 

Primary knee osteoarthritis is 

a risk factors for falling. 

  

Medical attention,                

proprioception/balance/gait 

training, muscle strengthen-

ing, and home safety arrange-

ments may reduce falls risk in 

those with knee osteoarthritis 

Dore et al. [21] 

1619 men and women, 45 

years of age/older with 

osteoarthritis 

Compared with non fallers, 

those reporting a fall were 

more likely to be Caucasian, 

older, + female 

  

Those who fell reported          

higher narcotics, 

sleep aids use, lung/         

neurologic problems, prior 

falls 

  

The odds of falls increased 

with numbers of affected 

symptomatic joints 

Individuals with multi-joint 

lower extremity symptomatic 

osteoarthritis, and those with 

symptomatic hip or knee joint 

disease, are at an increased 

risk for falls independent of 

known risk factors 

Ikutomo et al. [8] 

153 women with               

end-stage hip                     

osteoarthritis (mean age = 

64.0 years) and 112        

age- matched healthy 

women (mean age = 64.1 

years) 

The incidence of at least 1 fall 

in the past year was          

significantly higher in women 

with end-stage hip                  

osteoarthritis 

  

Falls were most often caused 

by tripping and falling forward 

during the daytime 

  

65% falls resulted in injuries 

and 13.0% in fractures 

  

The occurrence of a fall           

correlated with limping and 

knee extensor strength 

Women with end-stage hip 

osteoarthritis have an                  

increased risk of falls and               

fall- induced injuries 

  

The prevention of falls in this 

vulnerable population should 

be a priority among health 

care practitioners 

  

In particular, women who limp 

+ have reduced lower knee 

extensor strength should ne 

targeted 

Table 1. Examples of key studies examining the theme of osteoarthritis and falls risk or injury 
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Mat et al. [29]   

389 participants [from 229                

fallers; 160 non-fallers, 

age (≥65 years)   

Individuals with radiological   

osteoarthritis and 'mild'            

overall symptoms had               

reduced risk of falls compared to 

asymptomatic cases  

 

Those with clinically defined   

disease and 'severe' overall 

symptoms had an increased risk 

of falls compared to those with 

'mild' osteoarthritis 

In individuals with radiological 

osteoarthritis, mild symptoms 

appear protective of falls while 

 

Those with clinical osteoarthritis 

+ severe symptoms have an  

increased falls risk compared to 

those with mild symptoms 

Pandya et al. [31] 

17 patients with painful 

osteoarthritis of the knees 

(age range, 59.6 +/- 8.1 

years) and 14                   

age-matched healthy       

control subjects (age 

range, 61.1 +/- 10.0 

years) 

Patients with knee                   

osteoarthritis had a 37%       

lower obstacle avoidance             

success rate, a 54% lower single

-leg stance duration 

Knee osteoarthritis reduced           

obstacle avoidance success 

rates, supporting epidemiologic 

studies that have found                 

osteoarthritis to be a risk factor 

for falls 

Smith et al. [11] 

552 individuals with hip 

osteoarthritis were com-

pared to 4244 individuals 

without hip osteoarthritis; 

1350 individuals with knee 

osteoarthritis were com-

pared to 3445 individuals 

without knee osteoarthritis 

People with knee osteoarthritis 

had a 54% greater chance of                           

experiencing a fall compared to 

those without; those with hip 

osteoarthritis had a 52% greater 

chance 

 

Those diagnosed with knee + 

hip osteoarthritis had an 80% 

greater chance of experiencing a 

fracture 

There is an increased risk of falls 

and fractures in early- diagnosed 

knee and hip osteoarthritis      

compared to those without    

osteoarthritis 

  

International guidelines on the 

management of hip and knee 

osteoarthritis should consider 

the importance of the                   

management of falls risk 

Soh et al. [32] 

4796 participants, 2270 

(47%) were diagnosed 

with knee and/or hip           

osteoarthritis 

72% participants with                       

osteoarthritis reported falling 

and 17% reported fractures 

Personal factors were strongest 

predictors of falls and fractures 

 A self-reported history of falls 

was a significant predictor of 

both increased falls + fracture 

risk 

Personal factors are more likely 

to predict falls and fractures 

than impairments 

  

It is important to question              

patients about their previous 

falls+ past medical history 

Tsonga et al. [16] 

68 mean and 58 women 

scheduled for knee joint 

replacement 

Fall frequency was 63.2% in 

past year 

Patients with severe knee               

osteoarthritis are at high risk for 

falling 
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al. [46] suggest that those with lower limb osteoarthritis 

who become dynamically unstable, may be less able to 

perform an appropriate compensatory stepping response 

compared with people without this health condition or 

problem. 

 While this set of ideas appears plausible, data 

stemming back to 1999 are still confusing however, for 

example at that time Arden et al. [47] reported that 

women with radiographic hip osteoarthritis had a 

reduced risk, rather than an increased risk of recurrent 

falls in the first year. However, those with self-reported 

disease had an increased risk of falls. It is possible that 

those with a clear diagnosis receive education and 

intervention, and are more careful than those who           

self-diagnose. 

 However, this explanation is challenged by 

findings of Smith et al. [11] who observed a reasonably 

marked increase in the risk of falls and fractures in early

-diagnosed knee and hip osteoarthritis compared to 

those without osteoarthritis. Tsonga et al. [16] reported 

that one third of adults over the age of 65 years and 

half of those over age 80 will fall annually, regardless of 

the presence of osteoarthritis and patients with severe 

knee osteoarthritis are likely to be at greater risk of 

falling, as compared to healthy older adults. 

 Zasadadka et al. [48] support this 

aforementioned data and reiterate that it appears these 

facts should be taken seriously because falling in the 

elderly results in a significant number of admissions to 

hospitals and long-term care facilities, especially among 

patients with lower extremity osteoarthritis. In 

particular, the elderly population and those with 

excessive pain and muscle weakness may be most 

vulnerable. In addition to pain, Tsonga et al. [16] 

reported that stiffness, limited physical ability, and 

reduced muscle strength, all consequences of severe 

knee or hip osteoarthritis or both, can not only restrict a 

patient's quality of life, but increase their risk for falling 

and further injury. 

 As per Tasci Bozbaz et al. [20] falling is among 

the key causes of excess mortality and morbidity in 

advanced age, and primary knee as well as hip 

osteoarthritis are among the key risk factors associated 

with such falls. Their prevention is thus of high 

importance, and may need to involve proprioception and 

balance-gait training, muscle strengthening exercises, 

and arrangements to prevent domestic injurious falling, 

regardless of type of osteoarthritis that prevails. 

 In addition, Nevitt et al. [18] believe that 

interventions that reduce knee buckling may likewise 

help prevent falls, fall-related injuries, and adverse 

psychological consequences of falls in persons with knee 

osteoarthritis. Those with knee osteoarthritis pain who 

are at higher risk than those with no pain [40] and with 

an increased risk of nonvertebral hip fractures should be 

especially targeted. 

 Messenger-Rapport and Thaker [49] stress the 

importance of reducing the risk of injurious falls in 

osteoarthritis cases given the prevalence of osteoporosis 

in this population. Interventions that may reduce fall risk 

include minimizing the use of sedative-hypnotic agents, 

providing training in transfer skills (balance and gait 

training), and adapting the home environment 

 Anderson et al [30] concluded that balance 

training for individuals with knee osteoarthritis at high 

risk for falling may be underutilized and should be 

promoted. Other endorse various forms of exercise, and 

education, which appears paramount. 

 More careful delineation of samples, more 

diverse samples, and consistent approach to defining 

osteoarthritis related criteria, as well as attention to 

modes of falls assessment that may not represent actual 

falls rates (such as self-reports of whether or not an 

individual fell in the past 12 months, or if the respondent 

fell during the past 12 months, and had landed on the 

floor or ground?’) or estimates, but not precise numbers, 

of such falls events (eg falls that are reported as being 

≥1 in the previous 12 months, in percent, or as 1, 2, or 

more falls)[eg., 10, 36]. The use of an interactive 

balance and coordination device to assess falls risk is 

also questionable [20]. 

 Ng and Tan [5] indicate that interpretation of 

such studies is further complicated by the large 

discrepancy between the symptoms of joint pain and 

radiographic evidence of osteoarhtritis, and  the varying 

disease indicators used by different researchers. The 

role of gender also warrants further study [39]. 

 In addition, the precise role of other potentially 

modifiable risk factors not listed in this report, such as 

diabetic neuropathy, joint inflammation, assistive device 
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use, footwear, sedatives, frailty, fatigue, and health 

beliefs about falling, which have not been studied to any 

degree clearly undermines the ability to interpret falls 

mechanisms and to intervene accordingly and warrant 

exploration given the immense burden of development 

of exists and that could be exacerbated by one or more 

preventable falls incidents. The development of inclusive 

screening tools, and use of electronic records may help 

practitioners to better assess salient treatment strategies 

and recommendations. While presently scarce when 

considering the many being offered and tested with no 

clear rationale, interventions proposed to reduce falling 

in the context of osteoarthritis may not be equally 

effective or optimally effective. As well, some may not 

be attainable during the COVID-19 pandemic, such as 

community based exercises. 

 In the interim, however, and in spite of the lack 

of solid data, if we accept the premise that adults with 

lower limb osteoarthritis may fall more often than 

healthy adults, and that this may lead to worse more 

costly health outcomes, than not, efforts to carefully 

assess individual patient’s risk in this regard would seem 

judicious. In addition, the delivery of appropriately 

tailored and targeted preventive messages and 

interventions to combat possible falls determinants in 

the home as well as work environment may prove more 

efficacious than not in the long term. 

Conclusion 

 This review, which aimed to examine what we 

know about the linkage of osteoarthritis and falls or falls 

injuries, and related clinical implications, implies that 

there may be an increased risk of falls and fractures in 

some cases of knee and hip osteoarthritis that may be 

preventable. Those at most risk may be older cases with 

limited mobility and muscle strength, as well as 

unrelenting leg or low back pain or both. 

 Given that many older adults now living in the 

community who are subject to COVID-19 2020 

restrictions of care, are at risk for osteoarthritis as well 

as comorbid conditions that can lead to falls, more 

preventive efforts against this possibility are indicated., 

among others. In this regard, and based on what we do 

know, the value of efforts to minimize pain, while 

fostering muscle strength capacity and sleep in older 

people with osteoarthritis and without osteoarthritis may 

prove highly beneficial in non fallers, as well as recurrent 

fallers. 

 As outlined by Ling and Batton [50] over 20 

years ago, although osteoarthritis can result in impaired 

mobility and lower extremity function, its contribution as 

a cause of recurrent falls or impaired self‐care, relative 

to other comorbid conditions, remains ill‐defined. 

Further analysis of the determinants of disability, loss of 

mobility and falls in older adults with osteoarthritis are 

clearly needed and strongly recommended, however. 

 In this respect, measures applied by Levinger et 

al. [22] in their study including the Short Form of the 

Physiological Profile Assessment used to assess falls risk, 

and which included tests of vision, lower limb 

proprioception, knee extension strength, reaction time 

and postural sway seem highly valuable. Additional 

measures of physical activity, quality of life, fear of falls 

and disability appear to hold great promise as well. 

References 

1. Abdallat R, Sharouf F, Button K, Al-Amri M. (2020) 

Dual-Task Effects on performance of gait and 

balance in people with knee pain: A systematic 

scoping review. J Clin Med. 9(5):1554. 

2. di Laura Frattura G, Filardo G, Giunchi D, Fusco A, 

Zaffagnini S, et al. (2018) Risk of falls in patients 

with knee osteoarthritis undergoing total knee 

arthroplasty: A systematic review and best evidence 

synthesis. J Orthop. 24;15(3):903-908. doi: 0.1016/

j.jor.2018.08.026. 

3. Arnold CM, Faulkner RA. (2007) The history of falls 

and the association of the timed up and go test to 

falls and near-falls in older adults with hip 

osteoarthritis. BMC Geriatr. 7:17. doi: 10.1186/1471-

2318-7-17. 

4. Hunter SW, Bobos P, Somerville L, Howard J, 

Vasarhelyi EM, et al. (2020) Prevalence and risk 

factors of falls in adults one-year after total hip 

arthroplasty for osteoarthritis: A cross- sectional 

study. Am J Phys Med Rehabil. Apr 23. doi: 10.1097/

PHM.0000000000001456. 32332196. 

5. Ng CT, Tan MP. (2013) Osteoarthritis and falls in the 

older person. Age Ageing. 42(5):561-6. doi: 

10.1093/ageing/aft070. 

6. Si HB, Zeng Y, Zhong J, Zhou ZK, Lu YR, et al. 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jarh
https://openaccesspub.org/journal/jarh/copyright-license
http://doi.org/10.14302/issn.2474-7785.jarh-20-3496


 

Freely Available  Online 

www.openaccesspub.org     JARH       CC-license       DOI :  10.14302/issn.2474-7785.jarh-20-3496           Vol-3 Issue 2 Pg. no.–  11  

(2017) The effect of primary total knee arthroplasty 

on the incidence of falls and balance-related 

functions in patients with osteoarthritis. Sci Rep. 7

(1):16583. doi: 10.1038/s41598-017-16867-4.. 

7. Foley SJ, Lord SR, Srikanth V, Cooley H, Jones G. 

(2006) Falls risk is associated with pain and 

dysfunction but not radiographic osteoarthritis in 

older adults: Tasmanian Older Adult Cohort study. 

Osteoarthritis Cartilage. 14(6):533-539. doi:10.1016/

j.joca.2005.12.007 

8. Ikutomo H, Nagai K, Tagomori K, Miura N, 

Nakagawa N, et al. (2019) Incidence and risk factors 

for falls in women with end-stage hip osteoarthritis. 

J Geriatr Phys Ther. 42(3):161-166. doi: 10.1519/

JPT.0000000000000156. 

9. Barbour KE, Sagawa N, Boudreau RM, Winger ME, 

Cauley JA, et al. Knee osteoarthritis and the risk of 

medically treated injurious falls among older adults: 

a community-based us cohort study. Arthritis Care 

Res (Hoboken). 71(7):865-874. doi: 10.1002/

acr.23725. 

10. Riddle DL, Golladay GJ. (2016). A longitudinal 

comparative study of falls in persons with knee 

arthroplasty and persons with or at high risk for 

knee osteoarthritis. Age Ageing. 45(6):794-800. doi: 

10.1093/ageing/afw126. 

11. Smith TO, Higson E, Pearson M, Mansfield M. (2018)  

Is there an increased risk of falls and fractures in 

people with early diagnosed hip and knee 

osteoarthritis? Data from the Osteoarthritis Initiative. 

Int J Rheum Dis. 21(6):1193-1201. doi: 

10.1111/1756-185X.12871. 

12. Aljehani MS, Crenshaw JR, Rubano JJ, Dellose SM, 

Zeni JA Jr. (2020) Falling risk in patients with         

end-stage knee osteoarthritis. Clin Rheumatol. Jun 

4. doi: 10.1007/s10067-020- 05165-6. 

13. van Schoor NM, Dennison E, Castell MV, Cooper C, 

Edwards MH, et al; EPOSA research group. (2020) 

Clinical osteoarthritis of the hip and knee and fall 

risk: The role of low physical functioning and pain 

medication. Semin Arthritis Rheum. 50(3):380-386. 

doi: 10.1016/j.semarthrit.2020.02.006. 

14. Lo-Ciganic WH, Floden L, Lee JK, Ashbeck EL, Zhou 

L et al. (2017) Analgesic use and risk of recurrent 

falls in participants with or at risk of knee 

osteoarthritis: Data from the Osteoarthritis Initiative. 

Osteoarthritis Cartilage. 25(9):1390-1398. 

doi:10.1016/j.joca.2017.03.017 

15. Byun M, Kim J, Kim M. (2020). Physical and 

psychological factors affecting falls in older patients 

with arthritis. Int J Environ Res Public Health. 9;17

(3):1098. doi: 10.3390/ijerph17031098.. 

16. Tsonga T, Michalopoulou M, Kapetanakis S, 

Giovannopoulou E, Malliou P, et al. (2016) Reduction 

of falls and factors affecting falls a year after total 

knee arthroplasty in elderly patients with severe 

knee osteoarthritis. Open Orthop J. Nov 9;10:            

522-531. doi: 10.2174/1874325001610010522. 

17. Iijima H, Shimoura K, Aoyama T, Takahashi M. 

(2020) Low back pain as a risk factor for recurrent 

falls in people with knee osteoarthritis. Arthritis Care 

Res (Hoboken). Jan 7. doi: 10.1002/acr.24136. 

31909877. 

18. Nevitt MC, Tolstykh I, Shakoor N, Nguyen US, Segal 

NA et al. (2016) Symptoms of knee instability as risk 

factors for recurrent falls. Arthritis Care Res 

(Hoboken). 68(8): 1089-1097. doi:10.1002/

acr.22811 

19. Manlapaz DG, Sole G, Jayakaran P, Chapple CM. 

(2019) Risk factors for falls in adults with knee 

osteoarthritis: A systematic review. PM R. 11(7):745

-757. doi: 10.1002/pmrj.12066. 

20. Tasci Bozbas G, Sendur OF, Aydemir AH. (2017) 

Primary knee osteoarthritis increases the risk of 

falling. J Back Musculoskelet Rehabil. 30(4):785-789. 

doi:10.3233/BMR-150413 

21. Doré AL, Golightly YM, Mercer VS, Shi XA, Renner 

JB, et al. (2015) Lower-extremity osteoarthritis and 

the risk of falls in a community-based longitudinal 

study of adults with and without osteoarthritis. 

Arthritis Care Res (Hoboken). 67(5):633-639. doi: 

10.1002/acr.22499. 

22. Levinger P, Wee E, Margelis S, Menz HB, Bartlett JR 

et al. (2017) Pre-operative predictors of                     

post-operative falls in people undergoing total hip 

and knee replacement surgery: A prospective study. 

Arch Orthop Trauma Surg. 137(8):1025-1033. 

doi:10.1007/s00402-017-2727- 6 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jarh
https://openaccesspub.org/journal/jarh/copyright-license
http://doi.org/10.14302/issn.2474-7785.jarh-20-3496


 

Freely Available  Online 

www.openaccesspub.org     JARH       CC-license       DOI :  10.14302/issn.2474-7785.jarh-20-3496           Vol-3 Issue 2 Pg. no.–  12  

23. Mat S, Ng CT, Tan MP. (2017) Influence of hip and 

knee osteoarthritis on dynamic postural control 

parameters among older fallers. J Rehabil Med. 49

(3):258-263. doi: 10.2340/16501977-2202.. 

24. de Zwart AH, van der Esch M, Pijnappels MA, 

Hoozemans MJ, van der Leeden M, et al. (2015) 

Falls associated with muscle strength in patients 

with knee osteoarthritis and self- reported knee 

instability. J Rheumatol. 42(7):1218-1223. doi: 

10.3899/jrheum.140517. 

25. Picorelli AMA, Hatton AL, Gane EM, Smith MD. 

(2018) Balance performance in older adults with hip 

osteoarthritis: A systematic review. Gait Posture. 

65:89-99. doi:10.1016/j.gaitpost.2018.07.001 

26. Teder-Braschinsky A, Märtson A, Rosenthal M, Taba 

P. (2019) Parkinson's disease and symptomatic 

osteoarthritis are independent risk factors of falls in 

the elderly. Clin Med Insights Arthritis Musculoskelet 

Disord. 12: 1179544119884936. doi: 

10.1177/1179544119884936. 

27. Scott D, Blizzard L, Fell J, Jones G. (2012) 

Prospective study of self-reported pain, radiographic 

osteoarthritis, sarcopenia progression, and falls risk 

in community-dwelling older adults. Arthritis Care 

Res (Hoboken). 64(1):30-37. doi:10.1002/acr.20545 

28. Hill KD, Williams SB, Chen J, Moran H, Hunt S, et al. 

(2013) Balance and falls risk in women with lower 

limb osteoarthritis or rheumatoid arthritis. J Clin 

Gerontol Geriatrics 4, 1, 2013. 

29. Mat S, Tan PJ, Ng CT, Fadzli F, Rozalli FI et al. 

(2015) Mild joint symptoms are associated with 

lower risk of falls than asymptomatic individuals with 

radiological evidence of osteoarthritis. PLoS One. 10

(10):e0141368. 

30. Anderson ML, Allen KD, Golightly YM, Arbeeva LS, 

Good A et al. (2019) Fall risk and utilization of 

balance training for adults with symptomatic knee 

osteoarthritis: Secondary analysis from a 

randomized clinical trial. J Geriatr Phys Ther. 42

(2):E39-E44. doi:10.1519/JPT.0000000000000213 

31. Pandya NK, Draganich LF, Mauer A, Piotrowski GA, 

Pottenger L. (2005) Osteoarthritis of the knees 

increases the propensity to trip on an obstacle. Clin 

Orthop Relat Res. (431):150-156. 

doi:10.1097/01.blo.0000150316.97009.f2 

32. Soh SE, Barker AL, Morello RT, Ackerman IN. (2020) 

Applying the International Classification of 

Functioning, Disability and Health framework to 

determine the predictors of falls and fractures in 

people with osteoarthritis or at high risk of 

developing osteoarthritis: Data from the 

Osteoarthritis Initiative. BMC Musculoskelet Disord. 

21(1):138. 

33. Mat S, Ng CT, Fadzil F, Rozalli FI, Tan MP. (2017) 

The mediating role of psychological symptoms on 

falls risk among older adults with osteoarthritis. Clin 

Interv Aging. 12:2025-2032. 34. 

34. Quach LT, Burr JA. (2018) Arthritis, depression, and 

falls among community-dwelling older adults: 

Evidence from the health and retirement study. J 

Appl Gerontol. 37(9):1133-1149. doi: 

10.1177/0733464816646683. 

35. Rolita L, Spegman A, Tang X, Cronstein BN. (2013) 

Greater number of narcotic analgesic prescriptions 

for osteoarthritis is associated with falls and 

fractures in elderly adults. J Am Geriatr Soc. 61

(3):335-340. doi:10.1111/jgs.12148 

36. Gunn AH, Schwartz TA, Arbeeva LS, Callahan LF, 

Golightly Y et al. (2017) Fear of movement and 

associated factors among adults with symptomatic 

knee osteoarthritis. Arthritis Care Res (Hoboken). 69

(12):1826-1833. doi:10.1002/acr.23226 

37. Scott D, Seibel M, Cumming R, Naganathan V, Blyth 

F et al. (2017) Sarcopenic obesity and its temporal 

associations with changes in bone mineral density, 

incident falls, and fractures in older men: The 

Concord Health and Ageing in Men Project. J Bone 

Miner Res. 32(3):575-583. doi:10.1002/jbmr.3016 

38. Skelton DA, Kennedy J, Rutherford OM. (2002) 

Explosive power and asymmetry in leg muscle 

function in frequent fallers and non-fallers aged over 

65. Age Ageing. 31(2):119-125. doi:10.1093/

ageing/31.2.119 

39. Muraki S, Akune T, Ishimoto Y, Nagata K, Yoshida M 

et al. (2013) Risk factors for falls in a longitudinal 

population-based cohort study of Japanese men and 

women: The ROAD Study. Bone. 52(1):516-523. 

doi:10.1016/j.bone.2012.10.020 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jarh
https://openaccesspub.org/journal/jarh/copyright-license
http://doi.org/10.14302/issn.2474-7785.jarh-20-3496


 

Freely Available  Online 

www.openaccesspub.org     JARH       CC-license       DOI :  10.14302/issn.2474-7785.jarh-20-3496           Vol-3 Issue 2 Pg. no.–  13  

40. Arden NK, Crozier S, Smith H, Anderson F, Edwards 

C et al. (2006) Knee pain, knee osteoarthritis, and 

the risk of fracture. Arthritis Rheum. 55(4):610-615. 

doi:10.1002/art.22088 

41. Veronese N, Bolzetta F, Toffanello ED, Zambon S, 

De Rui M et al. (2014) Association between Short 

Physical Performance Battery and falls in older 

people: The Progetto Veneto Anziani Study. 

Rejuvenation Res. 17(3):276-284. doi:10.1089/

rej.2013.149142. 

42. Andrade C. (2018) Sedative hypnotics and the risk 

of falls and fractures in the elderly. J Clin Psychiatry. 

79(3):18f12340. doi:10.4088/JCP.18f12340    

43. Sorock GS, Labiner DM. (1992) Peripheral 

neuromuscular dysfunction and falls in an elderly 

cohort. Am J Epidemiol. 36(5):584-591. 

doi:10.1093/oxfordjournals.aje.a116536 

44. Singh DK, Pillai SG, Tan ST, Tai CC, Shahar S. 

(2015) Association between physiological falls risk 

and physical performance tests among community-

dwelling older adults. Clin Interv Aging. 10:1319-

1326. 

45. Vennu V, Bindawas SM. (2014) Relationship 

between falls, knee osteoarthritis, and health- 

related quality of life: Data from the Osteoarthritis 

Initiative study. Clin Interv Aging. 9:793-800. doi: 

10.2147/CIA.S62207. 

46. Hoops ML, Rosenblatt NJ, Hurt CP, Crenshaw J, 

Grabiner MD. (2012) Does lower extremity 

osteoarthritis exacerbate risk factors for falls in older 

adults?. Womens Health (Lond). 8(6):685- 698. 

doi:10.2217/whe.12.53 

47. Arden NK, Nevitt MC, Lane NE, Gore LR, Hochberg 

MC et al. (1999) Osteoarthritis and risk of falls, rates 

of bone loss, and osteoporotic fractures. Study of 

Osteoporotic Fractures Research Group. Arthritis 

Rheum. 42(7):1378-1385. doi:10.1002/1529- 0131

(199907)42:7<1378::AID-ANR11>3.0.CO;2-I 

48. Zasadzka E, Borowicz AM, Roszak M, Pawlaczyk M. 

(2015) Assessment of the risk of falling with the use 

of timed up and go test in the elderly with lower 

extremity osteoarthritis. Clin Interv Aging. 10:           

1289-1298. 

49. Messinger-Rapport BJ, Thacker HL. (2003) 

Prevention for the older woman. Mobility: A practical 

guide to managing osteoarthritis and falls. Part 6. 

Geriatrics (Basel, Switzerland). 58(7):22-29. 

50. Ling SM, Bathon JM. (1998) Osteoarthritis in older 

adults. J Am Geriatr Soc. 46(2):216-225. 

doi:10.1111/j.1532-5415.1998.tb02543.x 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jarh
https://openaccesspub.org/journal/jarh/copyright-license
http://doi.org/10.14302/issn.2474-7785.jarh-20-3496

