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Risk factors and a risk forecasting model for falls in aged patients with knee osteoarthritis

HE Ke,SUN Guanjun, YIN Yi, PENG Xu

Suining Central Hospital ,Suining 629000, Sichuan , China

ABSTRACT Objective:To analyze the risk factors for falls in aged patients with knee osteoarthritis( KOA) ,and to build a fall risk pre-
diction model. Methods : The patients aged =65 years who were treated in the Suining Central Hospital for KOA from January 2020 to April
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2022 were selected as the subjects. The patients with and without the history of fall caused by non-external force factors within the past 6
months were assigned into a fall group and a non-fall group, respectively. The general information, including age, gender, disease course,
body mass index( BMI) ,affected side, pain in other sites, combined with other chronic diseases, history of joint replacement in other parts,
history of frequent stair climbing, history of knee trauma, Kellgren-Lawrence classification, was collected. The affected knee pain degree,
stiffness and functional limitation degree were evaluated by using Western Ontario and McMaster Universities osteoarthritis index ( WOM-
AC) ,and the knee function was assessed by using Lysholm knee score ; furthermore , the three-dimensional kinematic and kinetic tests on the
lower limbs were conducted ,and the temporal-spatial parameters, kinematic parameters, and kinetic parameters were measured and extrac-
ted. Moreover, the general information, clinical evaluation results, and lower limb mechanical parameters were compared between the 2
groups ,and based on the single factor analysis results, the risk factors for falls among aged KOA patients were analyzed by logistic regres-
sion ,and then a fall risk prediction model was constructed and evaluated. Results : DOne hundred and forty patients were included in the fi-
nal analysis,78 ones in the fall group,and 62 ones in the non-fall group. The differences in disease course, pain in other sites, history of
joint replacement in other parts, history of frequent stair climbing, history of knee trauma,and Kellgren-Lawrence classification were statisti-
cally significant between the 2 groups. The scores of pain,stiffness and dysfunction in WOMAC scores were higher, the contralateral leg off-
ground time and step time were longer, the step length was shorter,and the step speed was slower in fall group compared to non-fall group;
in addition, the ankle dorsal extension angle at the heel strike phase, maximum ankle plantarflexion angle at the support phase, maximum
ankle dorsal extension angle ,maximum ankle plantarflexion angle , knee extension angle at the heel strike phase,and the maximum knee ex-
tension angle at the support phase were all greater in fall group compared with those of non-fall group;while,the maximum knee flexion an-
gle at the support phase ,maximum knee flexion angle ,maximum hip extension angle, peak hip flexion moment, peak hip extension moment,
peak knee flexion moment,peak knee extension moment,and peak ankle plantarflexion moment were all smaller in fall group compared with
those of non-fall group. @The results of logistic regression analysis revealed that a long disease course,frequent stair climbing, severe pain,
increased ankle dorsal extension angle at the heel strike phase,increased knee extension angle at the heel strike phase, decreased maximum
knee flexion angle ,decreased peak knee flexion moment,and decreased peak ankle plantarflexion moment were all the independent risk fac-
tors for falls among the aged KOA patients( OR =5. 230,95% CI(3. 232,7.021) ,P =0. 004 ; OR =4. 367 ,95% CI(2. 648,5.953) ,P =
0.003;0R =4.252,95% CI(2.159,6.231) ,P =0. 003 ;OR =3. 473,95% CI(2.982,4. 028 ) ,P =0. 021 ; OR =6. 977,95% CI (3. 667,
8.964),P=0.001;0R =3.989,95% CI(1. 667,5.264) ,P =0.010; OR =7. 051,95% CI (4. 267,8. 164) ,P =0. 001 ; OR =4. 675,
95% CI(2.563,6.798) ,P =0.008). The fall risk prediction nomogram model showcased that a total score of 409 points for fall risk and a
probability of 71.90% for falls were predicted in the aged KOA patients when the disease course >6 years,frequent stair climbing, WOM-
AC pain score >48 points,ankle dorsal extension angle >9.25 degrees at the heel strike phase, knee extension angle >2.35 degrees at the
heel strike phase ,maximum knee flexion angle <45 degrees, peak knee flexion moment <0.65 N - m/kg,and peak ankle plantarflexion mo-
ment <0.90 N - m/kg. The results of receiver operating characteristics (ROC) curve analysis showed that the risk forecasting model had
high discrimination performance , with the area under ROC curve, sensitivity ,and specificity as 0. 698 (P =0.000) ,71.43% ,and 65.89% ,
respectively,in training set,and 0. 699 (P =0.000) ,78.26% ,and 63. 18% , respectively, in validation set. The results of Hosmer-Leme-
show goodness-of-fit(GOF ) test showed that the model had a good GOF ( training set;y” =0. 748 ,P =0. 504 ; validation set;y” =1.328 ,P =
0.263). The results of clinical decision curve analysis indicated a high net benefit rate when threshold probability ranged from 9% to 88%
in the training set,and 11% to 92% in the validation set. Conclusion: A long disease course, frequent stair climbing, severe pain, increased
ankle dorsal extension angle at the heel strike phase,increased knee extension angle at the heel strike phase,decreased maximum knee flex-
ion angle,decreased peak knee flexion moment,and decreased peak ankle plantarflexion moment are all the independent risk factors for falls
in the aged KOA patients. The model established based on the above risk factors has a certain applied value in forecasting the risk for falls
in the aged KOA patients.
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