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Abstract: Background: It is well known that chronic lower limb joint pain in elderly patients is closely related to the risk of 

falls. Understanding the relationship between pain and the risk of falling could help prevent it. Objective: To investigate the 

correlation between the location and degree of lower extremity joint pain and the risk of falling among newly admitted elderly 

patients in the Department of Rheumatology, to search for personalized care countermeasures to prevent elderly patients from 

falling, and to improve the safety of elderly inpatients in the Department of Rheumatology. Method: A total of 214 elderly 

patients admitted to the Department of Rheumatology with different lower extremity joint pains were evaluated for the location 

and degree of their joint pain and their risk of falling. After which, an analysis was done to determine the correlation between the 

location and degree of lower extremity joint pain and the risk of falling and provide targeted nursing countermeasures to prevent 

falling. Results: By grading the patients’ pain levels, assessing their risk of falling, and taking corresponding nursing 

countermeasures to prevent falling, 214 elderly patients with different lower extremity joint pains did not fall during their stay in 

the hospital. Conclusion: Through pain assessment and fall risk assessment and analysis, targeted measures can be taken to 

effectively prevent falls and reduce the occurrence of accidental injuries among elderly patients. 
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1. Introduction 

Falls and fall-related injuries are common and a serious 

problem in older people. People over 65 years of age have the 

highest risk of falling, with an estimated one-third of older 

people falling at least once a year [1]. 

The International Working Group on the Prevention of 

Falls in Older Persons defines a fall as an unintentional fall to 

the ground or a lower level. However, it does not include 

falls caused by violence, loss of consciousness, hemiplegia, 

or seizures. [2] Falls, as one of the most common 

disease-causing risks for older adults, cause psychological 

trauma, loss of motor function and self-care, and significant 

financial losses. [3] Falls are the most common type of 

negative incidents reported in hospitals and the second 

leading cause of harm to inpatients. [4] Nowadays, foreign 

and Chinese scholars have gradually recognized that injuries 

such as falls can be predicted, prevented, and controlled. [5] 

An assessment of fall-related risk factors is crucial for fall 

prevention. Several domestic and international studies [6-8] 

have shown that the assessment of fall-related risk factors 

and the development and implementation of preventive 

measures can positively impact the prevention of falling 

among the elderly. As older adults age, they experience 

decreased muscle strength and joint mobility, especially the 

impairment of balance and gait, affecting their ability to 

move and resulting in falls.[9]
 
Studies have shown that falls 

due to pain and muscle weakness caused by knee and ankle 

osteoarthritis account for 75% of physical falls among older 

adults. [10] A study conducted by Guo Yan-mei et al. showed 

that elderly patients with knee osteoarthritis (KOA) and 

unilateral knee pain are at higher risk of falling due to the 

decrease in their dynamic balance function, compared to 

those without knee pain. In contrast, elderly patients with 

KOA and bilateral knee pain are at a higher risk of falling due 

to the simultaneous decrease in their static and dynamic 

balance functions. [11] Pain, one of the most common 

clinical symptoms, is a complex, subjective sensation and a 
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clinical problem that has received much attention recently. 

Pain has a great impact on the ability of patients with 

musculoskeletal disorders to take care of themselves in their 

daily lives, especially for women and elderly patients. [12] 

Joint pain is a common symptom of lower extremity arthritis 

and disease; pain is also a risk factor for falls. Therefore, 

assessing the location and extent of pain and assessing the 

risk of falling in elderly patients with different lower 

extremity joint pains can effectively identify the fall risks 

among such elderly patients and reduce blindness and 

passivity in fall prevention. 

2. Clinical Data and Methods 

2.1. Clinical Data 

The 214 medical cases of elderly patients aged ≥65 years 

old with lower extremity arthritis used for this study were 

taken from the Department of Rheumatology and 

Immunology of the First Affiliated Hospital of Jinan 

University. They were patients from March 2017 to March 

2019 and included 123 males and 91 females. Among the 

patients, the oldest was 96 years old and the youngest was 65 

years old, with the mean age being 72.5 years old. All cases 

met the American College of Rheumatology’s revised 1982 

diagnostic criteria for gouty arthritis and rheumatoid arthritis. 

2.2. Method 

The 214 elderly patients complaining of lower extremity 

joint pain were divided into eight groups corresponding to 

eight different kinds of lower extremity joint pain. Nurses 

used the Verbal Rating Scale (VRS) for pain assessment and 

the Fall Risk Assessment Scale for the Elderly (FRASE) for 

fall risk assessment to compare the pain severity and fall risks 

of the eight groups. The VRS was the earliest scale used in 

pain research, with each grade describing pain severity. Pain is 

classified as grade 0-III on the VRS score. VRS scale is 

considered as an important method for pain assessment after 

orthopaedic surgery. [13] The FRASE [14]
 
measures the risk 

of falls among elderly inpatients and is correlated with 

STRATIFY. The eight items included in the scale are gender, 

sensory function, current diagnosis, age, history of falls, gait, 

physical activity status, and medication usage. A total score of 

3 to 8 is classified as having a low risk of falling; 9 to 12, 

having a moderate risk of falling; and 13 or more, having a 

high risk of falling. 

3. Results 

The relationship between pain assessment and risk of falls 

in the eight groups of elderly patients was as follows: 75.86% 

of those in the single metatarsal joint pain group had a pain 

level of II to III and 31.04% of them had a high risk of falling, 

with high risk of falling accounting for 40.92% of the group’s 

total; 84.62% of those in the two metatarsal joints pain group 

had a pain level of II to III and 61.54% of them had a high risk 

of falling, with high risk of falling accounting for 72.73% of 

the group’s total; 75.00% of those in the single ankle joint pain 

group had a pain level of II to III and 16.67% of them had a 

high risk of falling, with high risk of falling accounting for 

22.23% of the group’s total; 68.42% of those in the two ankle 

joints pain group had a pain level of II to III and 36.84% of 

them had a high risk of falling, with high risk of falling 

accounting for 53.84% of the group’s total; 60% of those in 

the single knee joint pain group had a pain level of II to III and 

13.33% of them had a high risk of falling, with high risk of 

falling accounting for 22.22% of the group’s total; 61.54% of 

those in the two knee joints pain group had a pain level of II to 

III and 39.08% of them had a high risk of falling, with high 

risk of falling accounting for 61.88% of the group’s total; 

80.00% of those in the hip joint pain group had a pain level of 

II to III and 60.00% of them had a high risk of falling, with 

high risk of falling accounting for 75.00% of the group’s total; 

73.91% of those in the multiple joints pain group had a pain 

level of II to III and high risk of falling 56.92% of them had a 

high risk of falling, with high risk of falling accounting for 

77.00% of the group’s total. The differences between the eight 

groups were statistically significant (P<0.05), and the detailed 

results are shown in Table 1. When there is a high level of joint 

pain, the risk of falling is also higher. The risk of falling for 

those with multiple lower extremity joint pain is higher than 

for those with single lower extremity joint pain. The risk of 

falling for those with proximal lower extremity joint pain is 

higher than that of those with distal lower extremity joint pain. 

Table 1. Comparison of the pain levels and risk of falling among the eight groups. 

Groups 

Number 

of 

medical 

cases n 

VRS Pain Rating / FRASE Fall Risk 

VRS Level I  VRS Level II VRS Level III 

Low  

risk 

Medium 

risk 

High  

risk 

Low  

risk 

Medium 

risk 

High  

risk 

Low  

risk 

Medium 

risk 

High  

risk 

Single metatarsal joint pain group 39 24.14% 0 0 0 44.82.% 6.90%  0 0 24.14% 

Two metatarsal joints pain group 23 15.38% 0 0 0 23.08% 0 0 0 61.54% 

Single ankle joint pain group 22 25.00% 25.00% 0 7.82% 25.51% 0 0 0 16.67% 

Two ankle joints pain group 27 21.05% 10.53% 0 0 31.58% 15.79% 0 0 21.05% 

Single Knee joint pain Group 23 33.33% 6.67% 0 0 46.67%  0 0 13.33% 

Two Knee joints pain Group 34 23.08% 15.38% 0 0 22.39% 23.77% 0 0 15.38% 

Hip joint pain group 11 0 20.00%% 0 0 20.00% 0 0 0 60.00% 

Multiple joints pain group (three or more joints) 34 0 21.74% 4.35%  0 21.74% 13.04% 0 0 39.13%  

Eight groups compared, * p<0.05; VRS:Verbal Rating Scale, FRASE:Fall Risk Assessment Scale for the Elderly. 
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The VRS pain scale was used to assess each group of 

elderly patients with lower extremity joint pain during their 

first nursing assessment at the hospital and, using the FRASE, 

it was found that the risk of falling was related to pain in the 

lower extremity joints. In relation to the location of the lower 

extremity joint pain, the following are ranked from the highest 

to the lowest risk of falling: multiple lower extremity joints, 

hip joint, two knee joints, two ankle joints, two metatarsal 

joints, one metatarsal joint, single ankle joint, and single knee 

joint. In relation to pain levels, the following are ranked from 

the highest to the lowest risk of falling: VRS Level III, VRS 

Level II, and VRS Level I. The differences between the 

compared groups were statistically significant (P < 0.05), and 

the detailed results are shown in Tables 2 and 3. 

Table 2. Comparison of the high risk of falling in the multiple lower extremity joint pain group versus the single knee joint pain group among 214 patients. 

Groups Multiple lower extremity joints Single knee joint 

Number of medical cases (n) 34 23 

Pain level 2 to 3 73.91% 60.00% 

High risk of falling percentage 77.00% 22.22% 

Compared to the single knee joint pain group, *P<0.05. 

Table 3. Comparison of risk of falling for different pain levels among 214 patients. 

Groups VRS Level I VRS Level II VRS Level III 

Number of cases (n) 44 55 45 

Low risk of falling percentage 91.74% 6.40% 0 

Medium risk of falling percentage 7.20% 68.15% 0 

High risk of falling percentage 1.06% 25.45% 100%. 

*P<0.05 for high risk of falling in VRS Level I versus VRS Level III. 

4. Discussion 

Falls and fall-related injuries are common and a serious 

problem in older people. People over 65 years of age have the 

highest risk of falling, with an estimated one-third of older 

people in the hospital falling at least once a year. [1] Among 

our study, the oldest was 96 years old and the youngest was 65 

years old, with the mean age being 72.5 years old, which 

similar to literature reports. The rate of fall-related injuries 

also increases with age. Most fall-related injuries are minor, 

such as bruising, abrasions, lacerations, strains and sprains, 

but can still cause significant pain and discomfort. However, 

some falls can have serious long-term consequences, 

including fall-related fractures and head injuries. Therefore, 

early recognition and assessment of fall-related risk factors 

and early intervention to reduce adverse outcomes are the 

fundamental objectives of our research. 

An international consensus statement defined a fall as "an 

unexpected event in which the participant comes to rest on the 

ground, floor or lower level". [15] 

These risk factors can be broadly categorised as either 

intrinsic or extrinsic. Intrinsic fall-related risk factors include 

advanced age, history of previous falls, muscle weakness, gait 

and balance problems, poor vision, and chronic diseases such 

as arthritis, diabetes, stroke, Parkinson's, dementia and 

incontinence. Extrinsic fall-related risk factors include 

environmental factors such as lack of hand rails, poor lighting, 

slippery or uneven surfaces, use of walking aids and poor 

footwear. It is estimated that around 15% of falls result from a 

major external event that would cause most people to fall. A 

similar percentage of falls result from a single identifiable 

event such as syncope (fainting). However, most result from 

multiple interacting factors (e.g. a person has balance 

problems, poor vision and slips on an uneven surface which 

results in a fall) [16]. Generally, the more risk factors a person 

has, the greater their chances are of having a fall. 

There are many factors associated with the falling of elderly 

inpatients, and this may be the result of multiple factors 

working together. [17] Gouty arthritis and rheumatoid arthritis, 

which are both diseases related to the immune system and 

motor system, are factors related to falling among the elderly. 

There are also other fall-related factors among this group of 

elderly patients, such as physiological factors (e.g. gender and 

age), disease-related factors (e.g. diabetes, hypertension, 

coronary heart disease, stroke, and fever), medication factors 

(e.g. taking antihypertensive, hypoglycemic, or analgesic 

medications), the use of assistive devices (e.g. wheelchairs 

and crutches), environmental factors (e.g. hospital ramps), and 

the deterioration of sensory functions (e.g. hearing and visual 

impairment); all these factors increase their risk of falling. 

Clinical nurses assess the pain level and fall risk of elderly 

patients, prompting clinicians, nurses, and patients and their 

families to take active control of the patients’ pain, pay 

attention to the patient's fall risk, and provide targeted 

measures to prevent falling, which can all effectively prevent 

falling from occurring. 

Osteoarthritis (OA) is a common clinical degenerative 

disease, while knee osteoarthritis (KOA) causes dysfunction 

in the daily life of the elderly due to its pain, thus increasing 

the risk of many diseases. Whether it is OA or KOA, it is a 

high-scoring disease in the elderly manifested by varying 

degrees of pain caused by inflammatory activities of lower 

limb joints. Among them, sudden unbearable pain is the 

inherent reason that leads to the increased risk of fall in the 

elderly. Pain is classified as grade I-III on the VRS score. VRS 

scale is considered as an important method for pain 

assessment after orthopaedic surgery [13] The elderly patients 

in our study are all at risk of falling, but the degree to which 
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they are at risk varies by lower extremity joint pain location 

and pain levels. They experience pain in different lower 

extremity joints, which affects their motor system functions 

and decreases muscle strength and joint flexibility, resulting in 

slow movements, staggering gait, and increased risk of falling. 

Based on the study, it is clear that elderly patients who 

experience pain in multiple lower extremity joints have a 

higher risk of falling than those who experience pain in a 

single joint; the higher the level of pain they experience, the 

higher their risk of falling. 

5. Conclusion 

The risk of fall was related to the pain site and degree of 

lower limb joints, and the risk of fall related to pain lower limb 

joints was from high to low: multiple lower limb joints, hip 

joint, double knee joint, double ankle joint, double metatarsal 

joint, single metatarsal joint, single ankle joint, and single 

knee joint. Other foreign reports have reached similar 

conclusions. [1, 12, 17] The fall risk associated with pain was 

from high to low: VRSIII, VRSII, VRSI. Therefore, we call 

attention to the number and degree of lower extremity joint 

pain in elderly inpatients. 
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