(®)
2021 2023

Validation and practical application of inpatients® fall prediction model using
the bedriddenness ranks at various medical facilities
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We developed the Saga Fall Risk Model 2 (SFRM2), a fall prediction model
comprising eight items. This study aimed to validate the accuracy of SFRM2 using data from eight
hospitals, including chronic care hospitals, and adjust the coefficients to improve the accuracy of
SFRM2 and validate 1t. In-hospital falls were used as the outcome, and the AUC was calculated.
Additionally, SFRM2.1, which was modified from the coefficients of SFRM2 using logistic regression
with the eight items comprising SFRM2, was developed using two-thirds of the data randomly selected
from the entire population, and its accuracy was validated using the remaining one-third portion of
the data. The AUC of SFRM2 was 0.687. The AUC of SFRM2.1 was 0.745. SFRM2 showed good accuracy in
predicting falls even on validating in diverse populations with significantly different backgrounds.

Furthermore, the accuracy can be improved by adjusting the coefficients while keeping the model’ s
parameters fixed.



ADL
D

2)

Morse Fall Scale ¥St Thomas Risk Assessment
Tool in Falling Elderly Inpatients “Tinetti mobility test ®Hendrich Il Fall Risk

Model (HFRM) o

SFRM2: Saga Fall Risk Model 2

n Validation
8)

® AUC <0.7

D
2)
3)

1) SFRM2

2021 3 3 20
[

index 1

8 1
SFRM2 AUC Area Under the Curve

coefficient SFRM2 90% Youden index
2)
8 3 2/3 Test set
Validation set Test set
2
SFRM2.1

AUC Test set Validation set

3) SFRM

WEB

D
162,177 20 SFRM2
124,521 71 53.2%
2,986 2.4%
Cl: 0.678-0.697 1 shrinkage coefficient 0.996 2
index 90% -3.20 -2.85 -2.16
-2.85 71.0% 57.2% 3.9%

Calibration

9

2018 4

Barthel

2
Shrinkage

1/3

9
0.687 95%
90% Youden

98.8%



1. AuC 2. 10
" . Shrinkage coefficient : 0.996
2 H Observed Expected
:E 06 6.0%
2
q 04 4.0%
Q
N
- AUC 0.687 .
(0.678-0.697) I
n%o 02 04 06 08 10 0.0% - I I I I
1 - Specificity
1.
3.20 2.85 2.16
90.0 71.0 27.6
27.6 57.2 90.0
3.0 3.9 6.3
99.1 98.8 98.1
2) SFRM2 SFRM2.1
Test set 81,790 1,944 2.4% 71
53.3% Validation set 42,731 1,042
2.4% 71 53.0% Test set
8 2
SFRM2.1
= 5.6535 + (0.0208 x Y+ (= 0.2521) + ( = 0.1830) + (
= 0.1605) + ( = 0.4098, = —0.8069) + ( = 0.7598) +
( = 0. 4743, = 0.0745) + ( ; J = -0.0725, A =
0.7627, B = 0.9864, C = 0.3321).

SFRM2.1

Test set AUC 0.733 0.723-0.743 Validation set AUC 0.745
0.731-0.758 3

3. Test set Validation set

Sensitivity

08

06

04

02

Test set
SFRM2.1

AUC 0.733
(0.723-0.743)

02 04 06 08

1 - Specificity

Sensitivity

08

06

04

02

AUC

Validation set
SFRM2.1

AUC 0.745
(0.731-0.758)

02 04 06 08 10

1 - Specificity




3) SFRM

SFRM2 WEB
( R ) WEB

4
4. WEB
Saga Fall Risk Model 2 (EEFHEFIL) Saga Fall Risk Model 2 ($x{# %8 € FIL)
EIEASH e

QO1 : 55 * FRR 2 s
i B M (20.8% T,
HRARE

OA (AL&7i3A2) OB (B1¥#i3B2) OC (Clx#iC2) OFF

Bl
B

© 2023 TRI.

SFRM2

WEB

1). Burns ER, Stevens JA, Lee R. The direct costs of fatal and non-fatal falls among
older adults - United States. J Safety Res. 2016;58:99-103.

2). 29 https://www8.cao.go. jp/kourei/whitepaper/w-
2017/zenbun/pdf/1sls_04.pdf

3). Morse JM, Black C, Oberle K, Donahue P. A prospective study to identify the fall-
prone patient. Soc Sci Med. 1989;28(1):81-6.

4). Aranda-Gallardo M, Morales-Asencio JM, Canca-Sanchez JC, et al. Instruments for
assessing the risk of falls in acute hospitalized patients: a systematic review and
meta-analysis. BMC Health Serv Res. 2013;13:122.

5). Curcio F, Basile C, Liguori I, et al. Tinetti mobility test is related to muscle
mass and strength in non-institutionalized elderly people. Age (Dordr). 2016;38(5-
6):525-533.

6). Hendrich AL, Bender PS, Nyhuis A. Validation of the Hendrich Il Fall Risk Model:
a large concurrent case/control study of hospitalized patients. Appl Nurs Res.
2003;16(1):9-21.

7). Tago M, Katsuki NE, Oda Y, Nakatani E, Sugioka T, Yamashita SI. New predictive
models for falls among inpatients using public ADL scale in Japan: A retrospective
observational study of 7,858 patients 1in acute care setting. PLoS One.
2020;15(7):e0236130.

8). Tago M, Katsuki NE, Nakatani E, et al. External validation of a new predictive
model for falls among inpatients using the official Japanese ADL scale, Bedriddenness
ranks: a double-centered prospective cohort study. BMC Geriatr. 2022;22(1):331.

9). Tago M, Hirata R, Katsuki NE, et al. Validation of a Predictive Model for Inpatient
Falls (Saga Fall Risk Model 2) in a University Hospital: A Retrospective Single-Center
Study. JOURNAL OF HOSPITAL GENERAL MEDICINE, 2023;5(3):53-61.



10 9 0 9

Tago M, Hirata R, Katsuki NE, Oda Y, Ezoe M, Motomura S, Tokushima M, Tokushima Y, Hirakawa Y, 5

Yamashita S, Aihara H, Fujiwara M, Yamashita Sl

Validation of Predictive Model for Inpatient Falls (Saga Fall Risk Model 2) in a University 2023

Hospital: A Retrospective Single-Center Study

JOURNAL OF HOSPITAL GENERAL MEDICINE 53-61
DOl

Yaita S, Tago M, Katsuki NE, Nakatani E, Oda Y, Yamashita S, Tokushima M, Tokushima Y, Aihara 29

H, Fujiwara M, Yamashita Sl

A Simple and Accurate Model for Predicting Fall Injuries in Hospitalized Patients: Insights 2023

from a Retrospective Observational Study in Japan

Medical Science Monitor €941252
DOl

10.12659/MSM. 941252

Tago M, Hirata R, Katsuki NE, Nakatani E, Tokushima M, Nishi T, Shimada H, Yaita S, Saito C, 19

Amari K, Kurogi K, Oda Y, Shikino K, Ono M, Yoshimura M, Yamashita S, Tokushima Y, Aihara H,

Fujiwara M, Yamashita SI

Validation and Improvement of the Saga Fall Risk Model: A Multicenter Retrospective 2024

Observational Study

Clinical Interventions in Aging 175-188
DOl

10.2147/CI1A.S441235

Tago M, Hirata R, Katsuki NE, Nakatani E, Saito C, Yaita S, Oda Y, Tokushima M, Hirakawa Y, 6

Yamashita S, Tokushima Y, Aihara H, Fujiwara M, Yamashita Sl

Predictive Models of Falls: A Narrative Review 2024

JOURNAL OF HOSPITAL GENERAL MEDICINE 12-16

DOl




Hirata R, Katsuki NE, Shimada H, Nakatani E, Shikino K, Saito C, Amari K, Oda Y, Tokushima M,
Tago M

17

The Administration of Lemborexant at Admission is Not Associated with Inpatient Falls: A 2024
Multicenter Retrospective Observational Study
International Journal of General Medicine 1139-1144
DOl
10.2147/1JGM.S452278
Tago M, Hirata R, Katsuki NE, Nakatani E, Oda Y, Yamashita S, Tokushima M, Tokushima Y, Aihara 17
H, Fujiwara M, Yamashita Sl
Criterion-related validity of Bedriddenness Rank with other established objective scales of 2022
ADLs, and Cognitive Function Score with those of cognitive impairment, both are easy-to-use
official Japanese scales: A prospective observational study
PLOS ONE e0277540
DOl
10.1371/journal .pone.0277540
Hirata R, Tago M, Katsuki NE, Oda Y, Tokushima M, Tokushima Y, Hirakawa Y, Yamashita S, Aihara 15
H, Fujiwara M, Yamashita Sl
History of Falls and Bedriddenness Ranks are Useful Predictive Factors for in-Hospital Falls: A 2022
Single-Center Retrospective Observational Study Using the Saga Fall Risk Model
International Journal of General Medicine 8121 8131
DOl
10.2147/1JGM.S385168
49
2022
30-33

DOl




Tago M, Katsuki NE, Nakatani E, Tokushima M, Dogomori A, Mori K, Yamashita S, Oda Y, Yamashita 22

Sl

External validation of a new predictive model for falls among inpatients using the official 2022

Japanese ADL scale, Bedriddenness ranks: a double-centered prospective cohort study

BMC Geriatrics 331
DOl

10.1186/s12877-022-02871-5

Hirata R, Katsuki NE, Yaita S, Nakatani E, Shimada H, Oda M, Tokushima M, Aihara H, Fujiwara M, 21

Tago M

Validation of the Saga Fall Injury Risk Model 2024

International Journal of Medical Sciences 1378-1384

DOl
10.7150/i jms.92837

21 1 3

120

2023

14

2023




25

2023

Hirata R, Tago M, Katsuki NE, Shimada H, Nakatani E, Tokushima M, Aihara H, Tokushima Y, Yamashita S, Fujiwara M, Oda Y,
Amari K, Kurogi K, Ono M, Shikino K, Saito C, Yoshimura M, Yamashiata Sl

Criterion-related validity between Bedriddenness Rank and Barthel Index or Katz Index, and Cognitive Function Score and
Revised Hasegawa®s Dementia Scale: a multicenter retrospective observational study

ACP

2023

27

2023

27

2023




10

2023
, , , , , , . HDS-R Barthel Index
Katz Index -
HDS-R Barthel Index Katz Index -
18
2024
28
2024

Tago M, Hirata R, Katsuki NE, Nakatani E, Oda Y, Yamashita S, Tokushima M, Tokushima Y, Aihara H, Fujiwara M, Yamashita SI

Criterion-related validity of Bedriddenness Ranks with other established objective scales of ADLs, and Cognitive Function
Score with those of cognitive impairment: a prospective observational study

ACP

2022

2022




25

2022

25

2022

Tago M, Katsuki NE, Nakatani E, Aihara H, Oda Y, Yamashita S, Tokushima Y, Fujiwara M, Yamashita Sl

Validation of our new Predictive Model for Falls Among Inpatients Using Japanese Official Classifications of ADLs: a
Prospective Observational Study

SGIM Annual Meeting 2021

2021

118

2021




12

2021

12

2021

23

2021

24,932

23

2021




Barthel Index Katz Index

MMSE  ABC-DS

24

2022

119

2022

Hirata R, Katsuki NE, Nakatani E, Tokushima M, Nishi T, Shimada H, Yaita S, Saito C, Amari K, Kurogi K, Oda Y, Shikino K,
Ono M, Yoshimura M, Ezoe M, Yamashita S, Tokushima Y, Aihara H, Fujiwara M, Tago M

Validation of the Saga Fall Risk Model: a multicenter retrospective observational study

SHM Converge 2024

2024

(Katsuki Naoko)

(00571431)

(17201)




(Yamashita Shu-ichi)

(10433062) (17201)
(Shikino Kiyoshi)

(10624009) (12501)
(Yamashita Shun)

(10789415) (17201)
(Yoshimura Mariko)

(10894917) (17201)
(Amari Kaori)

(60895233) (87207)
(Tokushima Midori)

(70600360) (17201)
(Aihara Hidetoshi)

(80509810) (17201)
(Tokushima Yoshinori)

(80593780) (17201)




(Nakatani Eiji)

(80627670) (23806)
(Fujiwara Motoshi)
(90571430) (17201)

(Hirata Risa)

(Nishi Tomoyo)

(Shimada Hitomi)

(Yaita Shizuka)

(Saito Chihiro)




(Kurogi Kazuya)

(Oda Yoshimasa)

(Ono Maiko)




