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Background: Anserine bursa pain (ABP) is hypothesized to correlate with early-
stage knee osteoarthritis (KOA). This research seeks to investigate the link
between ABP and the incidence of falls in patients diagnosed with KOA or
those at heightened risk of developing this condition.

Method: The study utilized 2-year follow-up data derived from the Osteoarthritis
Initiative cohort, a comprehensive multicenter observational investigation.
Assessment of ABP was conducted through a tenderness/pain evaluation of
the anserine bursa, while fall occurrences were self-reported by participants.
Binary logistic regression was conducted, adjusting for confounding variables,
and results were expressed as ORs along with their 95% Cls.

Results: Data from 3,654 participants were analyzed, with 33.3% reporting ABP.
Throughout the follow-up duration, 1,668 participants recorded instances of falls,
1,986 reported no falls, and 244 experienced recurrent falls annually. The primary
outcome focused on incident falls, revealing a significant association between
ABP and the odds of incident falls over the 2-year follow-up (odds ratio (OR) =
1.188, 95% Confidence interval (Cl): 1.021-1.383, P = 0.026). When recurrent falls
were included as an additional outcome, ABP was found to markedly predict the
odds of these incidents over the 2-year follow-up (OR = 1422, 95% CI:
1.065-1.898, P = 0.017). Sensitivity analyses confirmed the robustness of
these findings among female participants and those without a prior history of falls.
Conclusion: Within individuals diagnosed with KOA or those at substantial risk for
KOA, a significant association exists between ABP and increased odds of falling
over the 2-year follow-up.

accidental fall, elderly, osteoarthritis, pain, knee joint

1 Introduction

Falls represent a significant contributor to morbidity and mortality among the elderly
demographic. Statistics provided by the World Health Organization indicate that between
28% and 35% of individuals aged 65 and older experience falls annually, with this rate
escalating to between 32% and 42% for those aged 70 and above (Mercy et al., 2024). The
repercussions of falls are profound, leading to severe physical injuries such as fractures and
traumatic brain injuries, which can result in lasting functional disabilities and increased
mortality (Zou et al., 2023; Mekkodathil et al., 2020). A study focusing on elderly patients
hospitalized due to fall-related incidents found that approximately 36% sustained head or
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spinal injuries, typically contingent on the fall’s height and
environmental context (Mekkodathil et al., 2020; Zhang et al,
2021).
wellbeing of seniors, as many develop a persistent fear of

Furthermore, falls can adversely affect the mental

subsequent falls, restricting their daily activities and potentially
leading to social isolation and diminished quality of life (Yu
2020; Curl
identification of elderly individuals at risk of falls is critical for

et al, et al, 2020). Consequently, the early
enhancing their overall health and alleviating the strain on
healthcare systems (Callaghan et al., 2015).

Numerous risk factors contribute to falls, encompassing
biological, environmental, and socioeconomic dimensions
(Zhao et al., 2024; Alabdullgader and Rabbani, 2021; Zhang
et al., 2018). Pain, including its interference and distribution,
has emerged as an independent predictor of injurious falls (Cai
et al, 2021). lower-limb pain is closely linked to declines in
balance and physical functionality among the elderly, thereby
increasing the odds of falling over the 2-year follow-up
(consistent with the study’s follow-up duration) (Hirase et al.,
2020). Pain not only hampers physical activity but can also instill
a fear of falling, further constraining engagement in daily
activities (Castaldi et al., 2022; Mat et al, 2020). Prior
investigations have indicated that knee symptoms, rather than
radiographic osteoarthritis (ROA), are more strongly associated
with increased odds of falling, typically evaluated through overall
knee pain assessments (Cai et al, 2022). Nonetheless, pain
localized to the anserine bursa area, which incorporates
multiple tendons and ligaments, remains underexplored in
relation to its impact on fall susceptibility. Inadequate stability
of the lower limbs can lead to an increased likelihood of falls.
Notably, individuals diagnosed with knee osteoarthritis (KOA)
or those who are at a heightened risk of developing this condition
may be particularly susceptible to anserine bursa pain (ABP). It
has been estimated that roughly 20% of patients with OA also
experience pes anserine bursitis, a condition that is especially
prevalent among the elderly population (Uysal et al, 2015).
Furthermore, the potential presence of muscle weakness,
balance deficiencies, and various comorbidities associated with
knee OA may elevate the risk of falls in these patients (Manlapaz
et al., 2019). Consequently, it is essential to investigate the
association between ABP and the incidence of falls within this
vulnerable demographic.

Currently, there is a scarcity of research studies exploring the
association between ABP and falls. In light of this background, the
present study seeks to elucidate the relationship between the
baseline presence of ABP and the subsequent incidence of falls
among individuals with knee OA or those at risk for its
development. We hypothesize that those suffering from ABP
will demonstrate a higher propensity for falls in comparison to
those without ABP. The findings of this study are intended to equip
clinical practitioners with insights regarding the physical health
and disease progression of patients with knee OA and ABP who are
classified as high-risk.

Abbreviations: ABP, Anserine bursa pain; KOA, knee osteoarthritis; ORs, Odds
ratios; Cis, Confidence intervals.
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2 Methods
2.1 Database and participants

The Osteoarthritis Initiative (OAI) is a multicenter
observational cohort study dedicated to knee osteoarthritis. This
study recruited 4,796 male and female participants aged between
45 and 79 years, either exhibiting symptomatic knee osteoarthritis or
at risk for developing the condition (For example, obesity, age,
gender, etc.). Participants were sourced from four clinical sites:
Brown University in Rhode Island, The Ohio State University in
Columbus, the joint facility of the University of Maryland/Johns
Hopkins University in Maryland (with two distinct clinic locations),
and the
Exclusion criteria encompassed inflammatory arthritis, significant

narrowing of both knee joint spaces, unilateral knee replacement,

University of Pittsburgh (https://nda.nih.gov/oai/).

severe constriction of the contralateral knee joint space, and reliance
on walking aids. Data for this longitudinal cohort study were
gathered at baseline and during subsequent evaluations, with a
lack of ABP data for the second year, thus establishing a follow-
up period of 2 years. The OAI cohort study received approval from
the institutional review boards of the participating facilities, and all
participants provided written informed consent to partake in this
study. Therefore, our hospital has exempted ethical approval for this
study. This study was conducted in accordance with the Declaration
of Helsinki, which outlines the ethical principles for medical
research involving human subjects, ensuring the protection of
participants’ rights, safety, and wellbeing. All human participants
in this study voluntarily provided informed consent to participate.
They were fully informed of the study’s purpose, procedures,
potential risks, and benefits, and explicitly expressed their
willingness to participate in the research project.

Participants who were missing data regarding race, body mass
index (BMI), educational attainment, alcohol consumption history,
smoking history, analgesic usage history, Physical Activity Scale for
Older Adults (PASE) score (Washburn et al, 1993), knee
confidence, repeated chair stands (Shea et al, 2018), history of
knee injury and surgery, Center for Epidemiological Studies
Depression (CES-D) score (Cosco et al, 2020), and history of
falls were excluded. Ultimately, a total of 3,654 participants were
analyzed to investigate the association between ABP and incident
falls (Figure 1). We divided participants into two groups based on
the presence or absence of ABP and conducted a prospective analysis
in the existing cohort. Notably, the excluded subjects shared similar
demographic characteristics with those selected for the study.

2.2 Independent variable: ABP

Healthcare professionals underwent thorough centralized
training prior to conducting knee examinations, which were
carried out under the supervision of physicians at each site.
Clinical specialists executed pain and tenderness assessments on
the anserine bursa located beneath the medial aspect of the joint line,
2 cm from the patellar tuberosity (Skills in Rheumatology et al.,
2021). Personnel responsible for clinical examinations participated
in the center’s training and performed knee evaluations under expert
supervision at each site. Comprehensive operational manuals for
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OAI cohort
(N =4796)
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Excluded participants at baseline(n=4796)
-Race missing at BL(n=5)
-BMI missing at BL(n=4)
-Education missing at BL(n=41)
-Alcohol use missing at BL(n=5)
-History of smoking missing at BL(n=25)
-Analgesics use missing at BL(n=13)
-Pase missing at BL(n=29)
-Lack of knee confidence missing at BL(n=5)
-Repeated chair stands missing at BL(n=15)
-Injury missing at BL(n=37)
-History of knee surgery missing at BL(n=5)
-CES-D missing at BL(n=25)
-Anserine bursa pain missing at BL(n=164)
-Records of fall missing at BL(n=51)

OAI cohort at study enrollment
(N =4372)

Excluded records of fall missing at 12 months(n=408)

OALI cohort at study enrollment
(N =3964)

Excluded records of fall missing at at 48 months(n=310)

OALI cohort at study enrollment
(N =3654)

FIGURE 1
Flow chart of selection criteria.

knee examinations are accessible online (https://nda.nih.gov/oai/
study_documentation.html). Due to the possibility that palpation
pressure may alter the reproducibility of these observations,
examiners typically use a Chatillon dolorimeter to calibrate
manual pressure. Previous studies have established that the
assessment results of ABP have high reliability across different
locations (Cibere et al., 2004).

2.3 Dependent variable: incidence of falls
Falls are defined as “Fallen and landed on floor or ground in the

past 12 months” (Deandrea et al., 2010). Additionally, participants
provided self-reported data regarding the frequency of falls they

Frontiers in Aging

experienced over the past year, with responses categorized as 0, 1, 2,
3,4, 5, or 6 or more falls. The outcomes were evaluated at baseline
and during the 12- and 24-month follow-up intervals. At the
conclusion of each data collection phase, participants were asked
to report the number of falls they had encountered in the preceding
year by responding to the inquiry: “Did you fall in the past year?” In
this investigation, individuals who reported experiencing two or
more falls annually were classified as recurrent fallers.

2.4 Covariate

The following variables were assessed at baseline visit: age, BMI,
gender, race, education, history of smoking, alcohol use, analgesics

frontiersin.org


https://nda.nih.gov/oai/study_documentation.html
https://nda.nih.gov/oai/study_documentation.html
https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2025.1666627

Wang et al.

TABLE 1 The demographic characteristics of the study.
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Characteristic incident falls (n = 1986) Incident falls (n = 1668)

Age, mean (SD) 61.4 (9.1) 61.5 (9.1) 0.74
Female, n (%) 1075 (54.1) 1050 (62.9) <0.0001
White, n (%) 1618 (81.5) 1397 (83.8) 0.07
BMI (kg/mz), mean (SD) 28.36 (4.54) 28.81 (4.96) 0.0043
Post college education, n (%) 773 (38.9) 700 (42) 0.06
Alcohol use, n (%) 1615 (81.3) 1368 (82) 0.59
History of smoking, n (%) 899 (45.3) 794 (47.6) 0.16
Analgesics use, n (%) 437 (22) 448 (26.9) 0.0006
PASE (m/s), mean (SD) 160.67 (80.21) 163.36 (82.11) 0.32
Lack of knee confidence, n (%) 1025 (51.6) 923 (55.3) 0.0246
Repeated chair stands, n (%) 1900 (95.7) 1590 (95.3) 0.61
Injury, n (%) 815 (41) 723 (43.3) 0.16
Surgery, n (%) 454 (22.9) 341 (20.4) 0.08
CES-D, mean (SD) 5.74 (6.06) 6.91 (7.26) <0.0001
Previous falls, n (%) 389 (19.6) 797 (47.8) <0.0001
Positive anserine bursa, pain/tenderness, n (%) 601 (30.3) 616 (36.9) <0.0001

BMI: body mass index; SD: standard deviation; PASE: physical activity scale for the elderly score; Repeated chair stands: able to complete 5 stands; CES-D: center for epidemiologic studies

depression score. Bold indicates that p is less than 0.05, which is statistically significant.

use, history of fall, PASE, repeated chair stands, knee confidence,
history of knee injury, history of knee surgery, and CES-D. Race was
categorized as Caucasian or non-Caucasian, BMI as either normal or
obese, education as postgraduate or non-postgraduate, and smoking
status as current versus never-smokers. The repeated chair stands
assessment required participants to complete a minimum of five
repetitions. The knee confidence questionnaire, derived from the
Knee Injury Osteoarthritis Outcome Score, asked respondents,
“How much are you troubled with a lack of confidence in your
knees?” (Sharma et al., 2015). A history of knee injury was defined as
an incident that severely impaired the participant’s walking capacity
for at least 1 week.

2.5 Statistical analysis

Participants were classified into two groups based on whether
they experienced a fall during the follow-up period. Data pertaining
to continuous variables conformed to a normal distribution, as
verified by the Kolmogorov-Smirnov test. The baseline
characteristics of the participants were presented as means with
standard deviations (SD) or as counts and percentages. p-values
were determined utilizing Fisher’s Exact test for frequency
comparisons, alongside independent t-tests for mean assessments.
A Binary Logistic regression analysis was executed, with the
occurrence of falls during the follow-up period designated as the
outcome variable and the presence of ABP at baseline identified as
the primary exposure (as a binary variable). Two models were
formulated: an unadjusted model and a multivariate model.
Stratified analysis was conducted to discern the influence of ABP
on fall prediction across diverse populations. The strength of
association between baseline variables and corresponding
outcomes was expressed in terms of odds ratios (OR) and their
95% confidence intervals (CIs). All statistical evaluations were
carried out using SPSS software (version 27.0; IBM SPSS Inc.,
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50.62%

8.55%
5.74% ABP
No ABP
Incident falls Recurrent falls

FIGURE 2
The incidence of falls and recurrent falls during baseline follow-

up of goose foot sac pain status. Incident falls are falls assessed during
follow-up and refer to falls that have occurred since baseline
assessment. Recurrent falls refer to falls that occur at least twice a

year during the follow-up period.

Armonk, New York, United States of America), with statistical
significance established at p < 0.05.

3 Result
3.1 Participant characteristics

Table 1 shows the combined data of demographic characteristics
and research variables. Overall, ABP at baseline affected 33.3% of
participants, with 1668 individuals experiencing incident falls, and
244 having frequent falls. Compared to participants who reported no
falls during the follow-up period, those who experienced incident
falls were more likely to be female (p < 0.0001), but no age
differences were observed (p = 0.74). The BMI reported by those
who experienced incident falls was higher (p = 0.0043), as was
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TABLE 2 Association of ABP with incidence of falls over 24 months.

Characteristic

Unadjusted model

OR (95% Cl)

Multivariate model

OR (95% ClI)

10.3389/fragi.2025.1666627

Al 1.349 (1.175, 1.549) <0.001 1.188 (1.021, 1.383) 0.026
No history of falls® 1.412 (1.186, 1.682) <0.001 1.258 (1.046, 1.513) 0.015
History of falls” 1.118 (0.868, 1.441) 0.388 1.029 (0.787, 1.346) 0.834
Female® 1.244 (1.047, 1.479) 0.013 1.244 (1.034, 1.498) 0.021
Male 1.290 (1.009, 1.650) 0.042 1.096 (0.837, 1.435) 0.506
Age<65 1.489 (1.243, 1.782) <0.001 1.275 (1.046, 1.554) 0.016
Age>65° 1.173 (0.945, 1.455) 0.148 1.077 (0.848, 1.368) 0.543
CES-D<16° 1.377 (1.190, 1.592) <0.001 1.221 (1.041, 1.432) 0.014
CES-D>16° 0.958 (0.614, 1.496) 0.852 1.000 (0.601, 1.665) 0.999

*Multivariate Model: Adjusted by age, body mass index (BMI), gender, race, education, history of smoking, alcohol use, analgesics use, history of fall, PASE, repeated chair stands, knee
confidence, history of knee injury, history of knee sugury and Center for Epidemiologic Studies Depression (CES-D). "Multivariate Model: *Multivariate Model without history of fall.
“Multivariate Model: *Multivariate Model without gender. “Multivariate Model: *Multivariate Model without age. “Multivariate Model: *Multivariate Model without CES-D. Bold indicates that p

is less than 0.05, which is statistically significant.

medication use (p = 0.0006), while there were no significant
differences in race (p = 0.07), post-college education (p = 0.06),
drinking history (p = 0.59), smoking history (p = 0.16), PASE (p =
0.32), repeated chair-standing test (p = 0.61), history of knee injury
(p = 0.16), and history of knee surgery (p = 0.08). Additionally, they
were more depressed (p < 0.0001), and reported a higher incidence
of previous falls at baseline (p < 0.0001), as well as a significantly
higher prevalence of ABP at baseline (p < 0.0001). Furthermore, as
shown in the data of Figure 2, participants without ABP reported a
lower incidence of falls (43.17%), and a lower incidence of recurrent
falls each year (5.74%).

3.2 The association between ABP and
incident falls over 24 months

Table 2 elucidates the relationship between the presence of ABP
at baseline and incident falls within a 24-month period, examined
both in the overall population and within stratified subgroups. The
analysis of incident falls as an outcome indicates that ABP
participants are more likely to experience incident falls than
those without ABP ([OR]: 1.349, 95% confidence interval [CI]:
1.175-1.549, p < 0.001). Following the adjustment for baseline
variables such as age, BMI, gender, race, education level, smoking
status, alcohol consumption, analgesic use, prior fall history, PASE,
repeated chair stands, knee confidence, prior knee injury, knee
surgery history, and CES-D scores, the association between
baseline ABP and incident falls within 24 months remained
statistically significant (OR: 1.188, 95% CI: 1.021-1.383, p =
0.026). When stratifying by baseline fall history, among
individuals with no prior fall history, participants with ABP
exhibited a 1.412-fold higher odds of incident falls over the 2-
year follow-up compared to those without ABP (95% CI:
1.186-1.682, P < 0.001). Even after controlling for confounding
factors, those with ABP maintained a 1.258-fold higher odds of
incident falls over the 2-year follow-up relative to their non-ABP
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counterparts (95% CI: 1.046-1.513, P = 0.015). Furthermore, when
stratified by gender, age, and CES-D scores, patients with ABP
younger than 65 years and with CES-D scores below
16 demonstrated a 1.489-fold (95% CI: 1.243-1.782, P < 0.001)
and a 1.377-fold (95% CI: 1.190-1.592, P < 0.001) higher odds of
incident falls over the 2-year follow-up, respectively, compared to
participants without ABP. However, among those aged 65 years and
older at baseline, as well as those with CES-D scores of 16 or higher,
no significant association was identified between ABP and incident
falls. After adjusting for confounding variables, the risk of incident
falls for ABP patients younger than 65 years and with CES-D scores
below 16 remained 1.275 times (95% CI: 1.046-1.554, P = 0.016) and
1.221 times (95% CI: 1.041-1.432, P = 0.014) higher, respectively,
compared to non-ABP participants. Moreover, among female
patients with ABP, the adjusted analysis indicated an increased
likelihood of incident falls (OR: 1.244, 95% CI: 1.034-1.498, p =
0.021). However, there was no significant association established
between ABP and incident falls among participants who were aged
65 or older at baseline, had CES-D scores of 16 or higher, or were
male, even after accounting for confounding variables.

3.3 Association between ABP and recurrent
falls over 24 months

In Table 3, the analysis results with recurrent fall events as the
endpoint show that ABP participants had higher odds of recurrent
falls over the 2-year follow-up than those without ABP (OR: 1.533,
95% CI: 1.178-1.996, p < 0.001). After adjusting for confounding
factors, ABP at baseline was significantly associated with higher odds
of recurrent falls over the 2-year follow-up (OR: 1.422, 95% CI:
1.065-1.898, p = 0.017). Participants were stratified according to
whether they had a fall history at baseline, and among those without
a baseline fall history, the odds of recurrent falls over the 2-year
follow-up for participants with ABP was 2.013-fold that of
participants without ABP (95% CI: 1.172-3.457, P = 0.011). After
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TABLE 3 Association of ABP with recurrent falls over 24 months.

Characteristic Multivariate model

Unadjusted model

OR (95% ClI)

OR (95% Cl)

Al 1.533 (1.178, 1.996) 0.001 1.422 (1.065, 1.898) 0.017
No history of falls® 2.013 (1.172, 3.457) 0.011 1.810 (1.021, 3.211) 0.042
History of falls® 1.280 (0.932, 1.757) 0.127 1.317 (0.941, 1.842) 0.109
Female® 1.611 (1.145, 2.266) 0.006 1.558 (1.079, 2.248) 0.018
Male® 1.492 (0.953, 2.337) 0.080 1.210 (0.738, 1.984) 0.449
Age<65¢ 1.495 (1.078, 2.074) 0.016 1.269 (0.885, 1.821) 0.195
Age>65¢ 1.683 (1.074, 2.640) 0.023 1.880 (1.142, 3.095) 0.013
CES-D<16° 1.555 (1.172, 2.064) 0.002 1.489 (1.090, 2.034) 0.012
CES-D>16¢ 1.208 (0.581, 2.513) 0.613 1.027 (0.454, 2.323) 0.949

*Multivariate Model: Adjusted by age, body mass index (BMI), gender, race, education, history of smoking, alcohol use, analgesics use, history of fall, PASE, repeated chair stands, knee
confidence, history of knee injury, history of knee sugury and Center for Epidemiologic Studies Depression (CES-D). "Multivariate Model: *Multivariate Model without history of fall.
“Multivariate Model: “Multivariate Model without gender. *Multivariate Model: “Multivariate Model without age. “Multivariate Model: aMultivariate Model without CES-D. Bold indicates that

p is less than 0.05, which is statistically significant.

adjusting for confounding factors, the odds of recurrent falls over the
2-year follow-up for participants with ABP was still 1.810-fold
higher than that of participants without ABP (95% CI:
1.021-3.211, P = 0.042). However, there was no significant
association between ABP and recurrent falls among participants
with a fall history at baseline. Additionally, stratified by gender, age,
and CES-D, the risk of recurrent falls for female and ABP patients
with CES-D < 16 was 1.611 times (95% CI: 1.145-2.266, P = 0.006)
and 1.555 times (95% CI: 1.172-2.064, P = 0.002) higher,
respectively, than for participants without ABP. However, among
participants with age >65 years and CES-D > 16 at baseline, there
was no significant association between ABP and recurrent falls. After
adjusting for confounding factors, the risk of recurrent falls for
female and ABP patients with CES-D < 16 was still 1.558 times (95%
CL: 1.079-2.248, P = 0.018) and 1.489 times (95% CI: 1.090-2.034,
P = 0.012) higher than for participants without ABP. Interestingly,
after adjusting for confounding factors, ABP patients with
age >65 years had a higher risk of recurrent falls (OR: 1.880,
95% CI: 1.142-3.034, p = 0.013). However, after adjusting for
confounding factors, there was no significant association between
ABP and recurrent falls among participants with age <65 years, CES-
D > 16, and males.

4 Discussion

In this investigation, we identified that anserine bursa pain
(ABP) serves as a significant predictive variable for the odds of
both initial falls and recurrent falls over the 2-year follow-up among
individuals with osteoarthritis or those predisposed to developing
the condition. Our results demonstrate that the relationship between
ABP and falls remains consistent even after accounting for potential
confounding variables, including age, body mass index (BMI), sex,
and symptoms of depression.

Prior research has recognized knee pain as a crucial element
linked to an elevated risk of falls. A study focusing on the elderly
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population revealed a notable association between knee pain and fall
incidents. Specifically, the existence of knee pain heightened the
odds of falls in older adults by 54% (Smith et al., 2018). Moreover,
another investigation indicated that the intensity of knee pain is
positively related to the frequency of falls, implying that greater pain
severity correlates with increased odds of falling (Hu et al.,, 2021).
ABP and medial knee pain due to osteoarthritis need to be
distinguished. Medial knee osteoarthritis is characterized by
tenderness in the medial joint space, often accompanied by
crepitus (Nigoro et al., 2021; Sekiya et al,, 2022; Duffaut et al.,
2023). It may result in limited knee range of motion and morning
stiffness. Pain in the pes anserinus is characterized by tenderness
2 cm below the medial side of the knee, and the compression test is
positive. It generally does not present with joint space tenderness or
crepitus (Xiong et al., 2023; Nur et al., 2018; Johns et al., 2021).
Importantly, in individuals without a prior history of falls, the odds
for both new and recurrent falls associated with ABP over the 2-year
follow-up is significantly amplified, suggesting that ABP may act as
an early indicator of fall vulnerability. A longitudinal study indicated
that even among participants who had not experienced any falls in
the preceding year, their self-assessment of health status was
substantially linked to the likelihood of future falls (Porto et al,
2020). Additionally, another study indicated that inadequate lower
limb strength could be a critical risk factor contributing to the first
fall (Porto et al,, 2021). Hannington et al. found that in patients
experiencing knee pain, both the location and intensity of the pain
significantly influenced their load tolerance during unilateral knee
extension, suggesting that knee pain may compromise their lower
limb strength (Hannington et al., 2022). Patients with a history of
falls exhibit heightened levels of concern and alertness regarding fall
risks. However, these individuals frequently endure an increased fear
of falling, which may prompt them to engage in avoidance behaviors
in their daily routines, consequently impacting their quality of life
and functional abilities (Bhorade et al., 2021). Elderly individuals
who have previously fallen often refrain from participating in
activities that could result in further falls. While this behavior
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may stem from self-preservation instincts, it can inadvertently lead
to a decline in physical capabilities (Kader et al., 2016).

The influence of ABP on fall occurrences appears to differ
among various age groups. Specifically, for individuals younger
than 65 years, ABP demonstrates efficacy in forecasting the odds
of incident falls over the 2-year follow-up, whereas for those aged
65 years and above, the association between ABP and the odds of
recurrent falls over the 2-year follow-up is more pronounced. It is
important to highlight that reports of single falls may be attributed
to chance (Hoffman et al., 2018; Lo-Ciganic et al., 2017). Fall risk
awareness tends to decline with advancing age (Moreira et al., 2018).
Younger participants, who are more cognizant of their fall risk, tend
to perform better on functional assessments and participate in a
greater number of physical activities. This heightened awareness
may explain the absence of a significant association between ABP
and recurrent falls in the under-65 age group in this investigation.
Younger individuals might possess a greater awareness of their fall
risk compared to their older counterparts, thus decreasing their
chances of experiencing multiple falls. Furthermore, gender and
depressive states are crucial factors influencing the association
between knee pain and fall risk. The findings of the study
that
psychological stress and dysfunction associated with knee pain,
which in turn elevates their risk of falling (Abdeen, 2020).
Additionally, the link between ABP and falls is significant among

indicate women frequently report higher levels of

individuals without depression, but not among those who are
depressed. Nevertheless, depression may also heighten fall risk in
older adults, and these psychological factors could further influence
their awareness of falls and coping mechanisms (Cui et al., 2023).
Consequently, in research examining falls as a primary outcome, the
effect of ABP on falls in depressed patients may be obscured by the
direct influence of depression itself.

ABP frequently coexists with muscle weakness, diminished
confidence in the knee, and compromised proprioception, which
can result in altered gait patterns and compensatory strategies
aimed at alleviating pain, ultimately increasing the odds of falling
over the 2-year follow-up. Moreover, knee discomfort may deter
individuals from engaging in movement, leading to a sustained
state of immobility (e.g., full knee extension). As a result, patients
may be inclined to avoid bearing weight on the medial aspect of the
knee, causing abnormal gait patterns which can disrupt the
alignment and load distribution across the hip, knee, and ankle.
This malalignment of body weight can lead to a decline in
functional ability, a change that may become apparent as early
as 18 months into monitoring (Sharma et al, 2001). The pain
below the inner side of the knee caused by ABP increases the risk of
falls. Therefore, it is recommended to incorporate ABP assessment
into the fall risk system, supplementing two specific physical
examination signs: tenderness at the pes anserinus and the
Additionally,
functional limitations should be included, such as single-leg

squeeze test. an assessment of pain-related
standing duration and time taken to go up and down stairs, to
quantify functional impact. A positive result in these two
indicators can serve as early warning factors for fall risk,
avoiding missed judgments of
based
interventions targeting this population, the first step is to

“pain-mediated  high-risk

populations” solely on traditional indicators. For

control the source of pain. During the acute phase, ice
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application can help reduce inflammation; if symptoms persist,
ultrasound-guided injection of anti-inflammatory medication may
be considered. After pain relief, isometric contraction training for
the quadriceps and other muscles surrounding the knee should be
implemented to strengthen the muscle power. This should be
combined with balance training and gait correction to address
gait deviations and restore movement stability. In daily life,
patients should be guided to avoid actions that exacerbate the
pull on the pes anserinus, such as squatting, kneeling, or climbing
stairs, and to choose soft-soled shoes to reduce the risk of falls
during pain episodes. However, utilizing short-term nonsteroidal
anti-inflammatory drugs, enhancing proprioception,
strengthening muscles, and optimizing gait may can mitigate
fall risk. For instance, interventions such as physical therapy
and functional rehabilitation training are recognized as effective
approaches to improving balance and gait among the elderly,
thereby

decreasing fall incidents (Oh-Park et al., 2019; Tkpeze et al., 2015).

assisting patients in regaining confidence and

In spite of the merits associated with this investigation,
certain limitations must be acknowledged. This research
employs a retrospective cohort design, which inherently raises
the potential for recall bias stemming from its dependence on
self-reported information. Additionally, the exclusive focus on
the Osteoarthritis database

applicability of the findings to

Initiative may restrict the

broader populations.
Furthermore, while our analysis accounted for numerous
confounding factors, the influence of unmeasured variables,
such as the presence of additional chronic conditions, cannot
be disregarded as they may skew the outcomes. Future inquiries
should aim to assess interventions targeting ABP with the intent
to alleviate the risk of falls. This study did not consider the
temporal changes in ABP pain status and therefore cannot reflect
the long-term association between the dynamic evolution of ABP
pain and fall risk. Future research should analyze the long-term
longitudinal effects of ABP on fall risk to further enhance the
research conclusions. A comprehensive approach that integrates
gait training, muscle-strengthening regimens, and psychological
support is essential to tackle the complex nature of fall risk linked
to ABP. Gaining insight into the interplay between ABP,
mobility, and psychosocial elements is vital for mitigating fall
incidents and enhancing the quality of life for individuals with
knee osteoarthritis or those predisposed to the condition.

5 Conclusion

In conclusion, the findings of this investigation demonstrate
that ABP serves as a predictive marker for the odds of incident and
recurring falls over the 2-year follow-up in individuals diagnosed
with knee osteoarthritis or those identified as being at elevated
odds of developing this condition, especially among patients who
have not experienced falls previously and within the female
demographic. Alongside the current literature on ABP, the
outcomes of this research advocate for the implementation of
fall prevention strategies targeted at ABP patients and the
importance of early intervention, which may contribute to a
decrease in fall rates within this vulnerable group and enhance
their overall quality of life.

frontiersin.org


https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2025.1666627

Wang et al.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: https://nda.nih.gov/oai/.

Ethics statement

The studies involving humans were approved by University of
Maryland Baltimore - Institutional Review Board; Ohio State
University’s Biomedical Sciences Institutional Review Board;
University of Pittsburgh Institutional Review Board; Memorial
Hospital of Rhode Island Institutional Review Board; Committee
on Human Research at University of California, San Francisco.
The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed
consent for participation was not required from the participants or
the participants’ legal guardians/next of kin in accordance with the
national legislation and institutional requirements. Written informed
consent was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

FW: Formal Analysis, Methodology, Writing — original draft,
editing. JX:
Writing - original draft, Writing - review and editing. ZS:

Writing - review and Formal  Analysis,
Software, Validation, Writing — original draft, Writing - review
and editing. CZ: Data curation, Formal Analysis, Validation,
Visualization, Writing - original draft, Writing - review and
editing.  ZZ: Methodology,
Visualization, Writing — original draft, Writing - review and editing.

Investigation, Supervision,

References

Abdeen, A. (2020). CORR insights®: widespread pain is associated with increased risk
of no clinical improvement after TKA in women. Clin. Orthop. Relat. Res. 478 (7),
1466-1468. doi:10.1097/CORR.0000000000001066

Alabdullgader, A., and Rabbani, U. (2021). Prevalence and risk factors of falls among
the elderly in unaizah city, Saudi Arabia. Sultan Qaboos Univ. Med. J. 21 (1), e86-€93.
doi:10.18295/squmj.2021.21.01.012

Bhorade, A. M., Perlmutter, M. S., Sabapathypillai, S. L., Goel, M., Wilson, B., and
Gordon, M. O. (2021). Rate of falls, fear of falling, and avoidance of activities At-Risk for
falls in older adults with glaucoma. Am. J. Ophthalmol. 227, 275-283. d0i:10.1016/j.ajo.
2021.02.017

Cai, Y., Leveille, S. G., Shi, L., Chen, P., and You, T. (2021). Chronic pain and risk of
injurious falls in community-dwelling older adults. Journals Gerontology. Ser. A, Biol.
Sci. Med. Sci. 76 (9), e179-e186. doi:10.1093/gerona/glaa249

Cai, G., Li, X,, Zhang, Y., Wang, Y., Ma, Y., Xu, S., et al. (2022). Knee symptom but not
radiographic knee osteoarthritis increases the risk of falls and fractures: results from the
osteoarthritis initiative. Osteoarthr. Cartil. 30 (3), 436-442. doi:10.1016/j.joca.2021.
11.015

Callaghan, B., Kerber, K., Langa, K. M., Banerjee, M., Rodgers, A., McCammon, R,
et al. (2015). Longitudinal patient-oriented outcomes in neuropathy: importance of
early detection and falls. Neurology 85 (1), 71-79. doi:10.1212/WNL.
0000000000001714

Castaldi, S., Principi, N., Carnevali, D., Tiwana, N., Pietronigro, A., Mosillo, M., et al.
(2022). Correlation between fall risk increasing drugs (FRIDs) and fall events at a
rehabilitation hospital. Acta Bio-medica Atenei Parm. 92 (6), €2021397. doi:10.23750/
abm.v92i6.11340

Cibere, J., Bellamy, N., Thorne, A., Esdaile, J. M., McGorm, K. J., Chalmers, A., et al.
(2004). Reliability of the knee examination in osteoarthritis: effect of standardization.
Arthritis Rheum. 50 (2), 458-468. doi:10.1002/art.20025

Frontiers in Aging

10.3389/fragi.2025.1666627

Funding

The authors declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Generative AI was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their
affiliated organizations, or those of the publisher, the
editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by
its manufacturer, is not
the publisher.

guaranteed or endorsed by

Cosco, T. D., Lachance, C. C., Blodgett, J. M., Stubbs, B., Co, M., Veronese, N., et al.
(2020). Latent structure of the centre for epidemiologic studies Depression Scale (CES-
D) in older adult populations: a systematic review. Aging and Ment. Health 24 (5),
700-704. doi:10.1080/13607863.2019.1566434

Cui, Y., Liu, B,, Qin, M. Z,, Liu, Q., Ye, H., and Zhou, J. (2023). Effects of early mental
state changes on physical functions in elderly patients with a history of falls. BMC
Geriatr. 23 (1), 564. doi:10.1186/s12877-023-04274-6

Curl, A, Fitt, H., and Tomintz, M. (2020). Experiences of the built environment,
Falls and fear of falling outdoors among older adults: an exploratory Study and future
directions. Int. J. Environ. Res. Public Health 17 (4), 1224. doi:10.3390/
ijerph17041224

Deandrea, S., Lucenteforte, E., Bravi, F., Foschi, R., La Vecchia, C., and Negri, E.
(2010). Risk factors for falls in community-dwelling older people: a systematic review
and meta-analysis. Epidemiol. Camb. Mass. 21 (5), 658-668. doi:10.1097/EDE.
0b013e3181e89905

Duffaut, C. J., Goldman, J., and Miller, E. M. (2023). Clinical evaluation of the knee
arthritis patient. Tech. Vasc. Interv. Radiol. 26 (1), 100876. doi:10.1016/j.tvir.2022.
100876

Hannington, M., Tait, T., Cook, J., Docking, S., Owoeye, O., Emery, C,, et al. (2022).
Location of anterior knee pain affects load tolerance in isometric single leg knee
extension. J. Sci. Med. Sport 25 (7), 569-573. doi:10.1016/j.jsams.2022.03.010

Hirase, T., Okubo, Y., Menant, J., Lord, S. R., and Sturnieks, D. L. (2020).
Impact of pain on reactive balance and falls in community-dwelling older adults:
a prospective cohort study. Age Ageing 49 (6), 982-988. doi:10.1093/ageing/
afaa070

Hoffman, G. J., Ha, J., Alexander, N. B, Langa, K. M., Tinetti, M., and Min, L. C.

(2018). Underreporting of fall injuries of older adults: implications for wellness visit fall
risk screening. J. Am. Geriatr. Soc. 66 (6), 1195-1200. doi:10.1111/jgs.15360

frontiersin.org


https://nda.nih.gov/oai/
https://doi.org/10.1097/CORR.0000000000001066
https://doi.org/10.18295/squmj.2021.21.01.012
https://doi.org/10.1016/j.ajo.2021.02.017
https://doi.org/10.1016/j.ajo.2021.02.017
https://doi.org/10.1093/gerona/glaa249
https://doi.org/10.1016/j.joca.2021.11.015
https://doi.org/10.1016/j.joca.2021.11.015
https://doi.org/10.1212/WNL.0000000000001714
https://doi.org/10.1212/WNL.0000000000001714
https://doi.org/10.23750/abm.v92i6.11340
https://doi.org/10.23750/abm.v92i6.11340
https://doi.org/10.1002/art.20025
https://doi.org/10.1080/13607863.2019.1566434
https://doi.org/10.1186/s12877-023-04274-6
https://doi.org/10.3390/ijerph17041224
https://doi.org/10.3390/ijerph17041224
https://doi.org/10.1097/EDE.0b013e3181e89905
https://doi.org/10.1097/EDE.0b013e3181e89905
https://doi.org/10.1016/j.tvir.2022.100876
https://doi.org/10.1016/j.tvir.2022.100876
https://doi.org/10.1016/j.jsams.2022.03.010
https://doi.org/10.1093/ageing/afaa070
https://doi.org/10.1093/ageing/afaa070
https://doi.org/10.1111/jgs.15360
https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2025.1666627

Wang et al.

Hu, H,, Liu, W,, Liu, Y., Pan, J., and Zheng, X. (2021). Association of depressive
symptoms and risk of knee pain: the moderating effect of sex. BMC Musculoskelet.
Disord. 22 (1), 640. doi:10.1186/s12891-021-04511-2

Ikpeze, T. C., Omar, A., and Elfar, J. H. (2015). Evaluating problems with footwear in
the geriatric population. Geriatr. Orthop. Surg. Rehabil. 6 (4), 338-340. doi:10.1177/
2151458515608672

Johnson, W. O., Johnson, A. C., and Payne, J. M. (2021). A case of medial tibial crest
friction syndrome: a rare cause of medial knee pain. Clin. J. Sport Med. 31 (4),
€210-¢212. doi:10.1097/JSM.0000000000000782

Kader, M., Iwarsson, S., Odin, P., and Nilsson, M. H. (2016). Fall-related activity
avoidance in relation to a history of falls or near falls, fear of falling and disease severity
in people with Parkinson’s disease. BMC Neurol. 16, 84. doi:10.1186/512883-016-0612-5

Lo-Ciganic, W. H., Floden, L., Lee, J. K., Ashbeck, E. L., Zhou, L., Chinthammit, C.,
et al. (2017). Analgesic use and risk of recurrent falls in participants with or at risk of
knee osteoarthritis: data from the Osteoarthritis Initiative. Osteoarthr. Cartil. 25 (9),
1390-1398. doi:10.1016/j.joca.2017.03.017

Manlapaz, D. G., Sole, G., Jayakaran, P., and Chapple, C. M. (2019). Risk factors for
Falls in adults with knee osteoarthritis: a systematic review. PM and R J. Inj. Funct.
Rehabilitation 11 (7), 745-757. doi:10.1002/pmrj.12066

Mat, S., Kamaruzzaman, S. B., Chin, A. V., and Tan, M. P. (2020). Impact of knee pain
on fear of falling, changes in instrumental activities of daily living, and Falls among
Malaysians Age 55 years and above. Front. Public Health 8, 571196. doi:10.3389/fpubh.
2020.571196

Mekkodathil, A., El-Menyar, A., Kanbar, A., Hakim, S., Ahmed, K., Siddiqui, T,
et al. (2020). Epidemiological and clinical characteristics of fall-related injuries: a
retrospective study. BMC Public Health 20 (1), 1186. doi:10.1186/s12889-020-
09268-2

Mercy, P. J., Neelamana, S. K., and Nair, V. C. P. (2024). Prevalence and risk factors
for falls among the community dwelling older adults of Thrissur: a pilot study. J. Fam.
Med. Prim. Care 13 (3), 875-880. doi:10.4103/jfmpc.jfmpc_2441_22

Moreira, N. B,, Rodacki, A. L. F,, Pereira, G., and Bento, P. C. B. (2018). Does
functional capacity, fall risk awareness and physical activity level predict falls in older
adults in different age groups? Arch. Gerontol. Geriatr. 77, 57-63. doi:10.1016/j.archger.
2018.04.002

Nigoro, K., Ito, H., Kawata, T., Ishie, S., Morita, Y., Nishitani, K, et al. (2021).
Differential contribution of the medial and the lateral side of the joint to symptoms in
knee osteoarthritis: a radiographic and laboratory analysis in the nagahama Study.
Cartilage 13 (1_Suppl. 1), 1648s-1657s. doi:10.1177/19476035211025817

Nur, H., Aytekin, A., and Gilgil, E. (2018). Medial collateral ligament bursitis in a
patient with knee osteoarthritis. J. Back Musculoskelet. Rehabil. 31 (4), 589-591. doi:10.
3233/BMR-169741

Oh-Park, M., Kirschner, J., Abdelshahed, D., and Kim, D. D. J. (2019). Painful foot
disorders in the geriatric population: a narrative review. Am. J. Phys. Med. Rehabil. 98
(9), 811-819. doi:10.1097/PHM.0000000000001239

Porto, J. M., Iosimuta, N. C. R,, Freire Junior, R. C,, Braghin, R. d. M. B,, Leitner, E.,
Freitas, L. G., et al. (2020). Risk factors for future falls among community-dwelling older
adults without a fall in the previous year: a prospective one-year longitudinal study.
Arch. Gerontol. Geriatr. 91, 104161. doi:10.1016/j.archger.2020.104161

Porto, J. M., Cangussu—Oliveira, L. M,, Freire Janior, R. C., Vieira, F. T., Capato, L. L.,
de Oliveira, B. G. M., et al. (2021). Relationship between lower limb muscle strength and
future Falls among community-dwelling older adults with no history of falls: a

Frontiers in Aging

09

10.3389/fragi.2025.1666627

prospective 1-Year study. J. Appl. Gerontol. 40 (3), 339-346. doi:10.1177/

0733464820932778

Sekiya, I., Sasaki, S., Miura, Y., Aoki, H., Katano, H., Okanouchi, N, et al.
(2022). Medial tibial osteophyte width strongly reflects medial meniscus
extrusion distance and medial joint space width moderately reflects cartilage
thickness in knee radiographs. J. Magn. Reson Imaging 56 (3), 824-834. doi:10.
1002/jmri.28079

Sharma, L., Song, J., Felson, D. T., Cahue, S., Shamiyeh, E., and Dunlop, D. D. (2001).
The role of knee alignment in disease progression and functional decline in knee
osteoarthritis. Jama 286 (2), 188-195. doi:10.1001/jama.286.2.188

Sharma, L., Chmiel, J. S., Almagor, O., Moisio, K., Chang, A. H., Belisle, L., et al.
(2015). Knee instability and basic and advanced function decline in knee osteoarthritis.
Arthritis Care and Res. 67 (8), 1095-1102. doi:10.1002/acr.22572

Shea, C. A, Ward, R. E., Welch, S. A, Kiely, D. K., Goldstein, R., and Bean, J. F. (2018).
Inability to perform the repeated chair stand task predicts fall-related injury in older
primary care patients. Am. J. Phys. Med. and Rehabilitation 97 (6), 426-432. doi:10.
1097/PHM.0000000000000889

Skills in Rheumatology (2021). This book is an open access publication. Editors
Almoallim, H., and Cheikh, M. Singapore: Springer Copyright). The Editor(s) (if
applicable) and The Author(s).

Smith, T. O., Higson, E., Pearson, M., and 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

Uysal, F., Akbal, A., Gokmen, F., Adam, G., and Resorlu, M. (2015). Prevalence of
pes anserine bursitis in symptomatic osteoarthritis patients: an ultrasonographic
prospective study. Clin. Rheumatol. 34 (3), 529-533. do0i:10.1007/s10067-014-
2653-8

Washburn, R. A,, Smith, K. W, Jette, A. M., and Janney, C. A. (1993). The Physical
activity Scale for the elderly (PASE): development and evaluation. J. Clin. Epidemiol. 46
(2), 153-162. doi:10.1016/0895-4356(93)90053-4

Xiong, T., Lin, C,, Deng, X, Chen, S., Ou, Y., Cheng, T,, et al. (2023). Anserine Bursa
palpation tenderness is a risk factor for knee osteoarthritis progression and arthroplasty:
data from the osteoarthritis Initiative. Clin. Rheumatol. 42 (2), 519-527. doi:10.1007/
510067-022-06429-z

Yu, X, Qiu, H,, and Xiong, S. (2020). A novel hybrid deep neural network to predict
pre-impact fall for older people based on wearable inertial sensors. Front. Bioeng.
Biotechnol. 8, 63. doi:10.3389/fbioe.2020.00063

Zhang, X, Sun, M,, Liu, S, Leung, C. H., Pang, L., Popat, U. R, et al. (2018). Risk

factors for falls in older patients with cancer. BMJ Support Palliat. Care 8 (1), 34-37.
doi:10.1136/bmjspcare-2017-001388

Zhang, Z.-R., Wu, Y., Wang, F. Y., and Wang, W. J. (2021). Traumatic spinal cord
injury caused by low falls and high falls: a comparative study. J. Orthop. Surg. Res. 16 (1),
222. doi:10.1186/s13018-021-02379-5

Zhao, Y., Xie, D., Zhang, C., Wang, H., Zhang, B., Liu, S., et al. (2024). Analysis of
factors influencing fall risk among elderly people in rural of China. Sci. Rep. 14 (1), 9703.
doi:10.1038/s41598-024-60430-x

Zou, J.-F.,, Fang, H. L., Zheng, J., Ma, Y. Q., Wu, C. W,, Su, G. ], et al. (2023). The
epidemiology of traumatic brain injuries in the fastest-paced city in China: a

retrospective  study. Front. Neurology 14, 1255117. doi:10.3389/fneur.
2023.1255117

frontiersin.org


https://doi.org/10.1186/s12891-021-04511-2
https://doi.org/10.1177/2151458515608672
https://doi.org/10.1177/2151458515608672
https://doi.org/10.1097/JSM.0000000000000782
https://doi.org/10.1186/s12883-016-0612-5
https://doi.org/10.1016/j.joca.2017.03.017
https://doi.org/10.1002/pmrj.12066
https://doi.org/10.3389/fpubh.2020.571196
https://doi.org/10.3389/fpubh.2020.571196
https://doi.org/10.1186/s12889-020-09268-2
https://doi.org/10.1186/s12889-020-09268-2
https://doi.org/10.4103/jfmpc.jfmpc_2441_22
https://doi.org/10.1016/j.archger.2018.04.002
https://doi.org/10.1016/j.archger.2018.04.002
https://doi.org/10.1177/19476035211025817
https://doi.org/10.3233/BMR-169741
https://doi.org/10.3233/BMR-169741
https://doi.org/10.1097/PHM.0000000000001239
https://doi.org/10.1016/j.archger.2020.104161
https://doi.org/10.1177/0733464820932778
https://doi.org/10.1177/0733464820932778
https://doi.org/10.1002/jmri.28079
https://doi.org/10.1002/jmri.28079
https://doi.org/10.1001/jama.286.2.188
https://doi.org/10.1002/acr.22572
https://doi.org/10.1097/PHM.0000000000000889
https://doi.org/10.1097/PHM.0000000000000889
https://doi.org/10.1111/1756-185X.12871
https://doi.org/10.1111/1756-185X.12871
https://doi.org/10.1007/s10067-014-2653-8
https://doi.org/10.1007/s10067-014-2653-8
https://doi.org/10.1016/0895-4356(93)90053-4
https://doi.org/10.1007/s10067-022-06429-z
https://doi.org/10.1007/s10067-022-06429-z
https://doi.org/10.3389/fbioe.2020.00063
https://doi.org/10.1136/bmjspcare-2017-001388
https://doi.org/10.1186/s13018-021-02379-5
https://doi.org/10.1038/s41598-024-60430-x
https://doi.org/10.3389/fneur.2023.1255117
https://doi.org/10.3389/fneur.2023.1255117
https://www.frontiersin.org/journals/aging
https://www.frontiersin.org
https://doi.org/10.3389/fragi.2025.1666627

	The association between anserine bursa pain and fall susceptibility: a prospective analysis of the osteoarthritis initiative
	1 Introduction
	2 Methods
	2.1 Database and participants
	2.2 Independent variable: ABP
	2.3 Dependent variable: incidence of falls
	2.4 Covariate
	2.5 Statistical analysis

	3 Result
	3.1 Participant characteristics
	3.2 The association between ABP and incident falls over 24 months
	3.3 Association between ABP and recurrent falls over 24 months

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Author contributionsFW: Formal Analysis, Methodology, Writing – original draft, Writing – review and editing. JX: Formal An ...
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


