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a b s t r a c t

Objectives: This study aimed to determine the incidence of falls and risk factors associated with falling in
discharged older adults.
Methods: A prospective study was conducted on older adults who had been issued a discharge order in a
Class A tertiary hospital in Chongqing, China, from May 2019 to August 2020. The risk of falling,
depression, frailty, and daily activities were evaluated at discharge using the mandarin version of the fall
risk self-assessment scale, Patient Health Questionnaire-9 (PHQ-9), FRAIL scale, and Barthel Index,
respectively. The cumulative incidence function estimated the cumulative incidence of falls in older
adults after discharge. And the risk factors of falls were explored using the sub-distribution hazard
function in the competing risk model.
Results: In a total of 1,077 participants, the total cumulative incidence of falls at 1, 6 and 12 months after
discharge was 4.45%, 9.03%, and 10.80%, respectively. The cumulative incidence of falls in older adults
with depression (26.19%, 49.93%, and 58.53%, respectively) and those with physical frailty (21.59%, 41.67%,
and 48.73%, respectively) was much higher than that in those without depression and physical frailty
(P < 0.05). Depression, physical frailty, Barthel Index, length of hospital stay, re-hospitalization, being
cared for by others, and the self-assessed risk of falling were directly associated with falls.
Conclusions: The incidence of falls among older adults discharged from the hospital has a cumulative
effect with the lengthening of the discharge time. It is affected by several factors, especially depression
and frailty. We should develop targeted intervention strategies to reduce falls for this group.
© 2023 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� An aging society incurs tremendous losses due to fall-related
injuries and mortalities.

� In China, falling is the first cause of injury-related deaths in older
adults aged 65 years or over.

� Few studies have examined the incidence and risk factors of falls
among older adults after discharge.
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What is new?

� The incidence of falls among older adults discharged from the
hospital has a cumulative effect with the lengthening of the
discharge time.

� The cumulative incidence of falls in older adults with depression
was higher than in those with other fall risk factors.

� Depression, physical frailty, Barthel Index, length of hospital
stay, re-hospitalization, being cared for by others, and the self-
assessed risk of falling were directly associated with falls in
discharged older adults.
1. Introduction

A fall is an event, including a slip or a trip, where the person
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loses balance and inadvertently lands on the ground, floor, or other
lower level. An estimated 646,000 fatal falls occur each year,
making it the second leading cause of unintentional injury death.
Over 80% of fall-related fatalities occur in low- and middle-income
countries, with regions of the Western Pacific and Southeast Asia
accounting for 60% of these deaths [1]. In China, the 25 million falls
suffered annually by the estimated 20 million elder population
exact direct medical costs of about 5 billion yuan and social costs of
60e80 billion yuan [2]. The prevention of falls and fall-related in-
juries are major subjects in China. However, recent studies focused
on falls among the community and hospitalized older adults, while
the discharged older adults still present with features such as
decreased function and frailty [3,4]. These directly or indirectly
affect the independent living ability and have long-term adverse
effects on the functional status of older adults after treatment in the
acute phase of the disease. Studies have revealed that about 25%e
41.2% of hospitalized older adults cannot recover their original
function of daily living following discharge [5,6]. Furthermore, 72%
of older patients could not independently complete daily living
activities one month after discharge from a non-surgical hospital
[7]. Moreover, one-third of patients could not return to their pre-
ability activities after discharge six months later [8]. The period of
the return home of older adults from the hospital is a high-risk
period for falls, and the fall rate one month after discharge is two
times higher than that of the non-hospitalized populations [9].
Studies have revealed that sixmonths after discharge, the incidence
of falls in older adults ranged from 31% to 40.2% [10,11].

Identifying the risk factors of falls is very important for pre-
venting falls in discharged older adults. Previous studies have
examined the risk factors for falls in discharged older adults in
other countries, including dependency on activities of daily living
(ADL) [10], fall history, the use of auxiliary devices [9,10], depres-
sion [12,13], and physical frailty [14,15]. However, in China, few
studies have examined the incidence and risk factors of falls in
older adults after discharge. Yet several lines of evidence suggest
that this may be a high-risk period [16]. Furthermore, fall preven-
tion strategies adopted during hospitalization are not fully appli-
cable to fall prevention outside the hospital. This is often due to the
lack of adequate supervision and recognition of one’s own fall risk;
hence, falls outside the hospital often occur. Therefore, there is a
need to identify the influencing factors and preventive in-
terventions for falls in the discharged older adults. This study aimed
to determine the incidence of falls and the associated risk factors of
falls among the Chinese older adults.

2. Methods

2.1. Design setting and participants

A prospective study was conducted at a Class A tertiary hospital
in Chongqing, China, between May 2019 and August 2020. This
study report follows the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement.

The sample size for this study was determined using a single
population proportions formula. According to the prevalence of
falls within 12months of 24%e58% [16,17], the required sample size
was 573e764. Themargin of error is 5%, and the confidence interval
is 95%. Considering a 10% non-response rate, the final sample size
was 630e841. The basic information (department, name, age, and
hospital number) of older adults >65 years who had been issued a
discharge order was extracted from the hospital medical record
system, and then study participants were randomly selected using
a computer-generated sequence.

A total of 1,077 patients whomet the following eligibility criteria
were enrolled in this study:1) aged �65 years; 2) acutely admitted
24
and hospitalized for at least 48 h; 3) clear consciousness; 4) willing
to participate in the research, and 5) Barthel Index (BI) score >61.
Patients with other conditions such as cognitive impairment or
physical disabilities who could not walk were excluded.

2.2. Variables and measures

2.2.1. Socio-demographics and clinical characteristics
Relevant socio-demographic details were self-reported,

including age, sex, education level, self-care, and living status (sit-
uation regarding co-residents). Clinical data, including hospitali-
zation days, diseases, and medication were recorded at discharge.

2.2.2. Fall risk measurement
The risk of falls was screened by the fall risk self-assessment

instrument [18], which includes 12 variables covering several
physiological and psychological domains. The instrument domains
included a history of falls, medication, gait, balance, accessory
equipment, and emotional psychology. The total score ranged from
0e14. According to the Stopping Elderly Accidents, Deaths & In-
juries Tool Kit (STEADI) 2019 fall risk criteria, a score �4 implied
that the patient was at risk and not at risk if < 4. The score was
derived by asking if the patient fell in the past year (if yes, the
patient is considered at risk) [20]. The Mandarin version of the fall
risk measurement had good reliability and validity (Cronbach’s
a ¼ 0.716) [19].

2.2.3. Depression measurements
Depression was assessed by using the Patient Health

Questionnaire-9 (PHQ-9), which includes nine variables (interest,
depression, sleep disorder, having little energy, poor appetite or
overeating, and feeling bad about yourself, among others) [22]. The
PHQ-9 is a self-administered survey that consists of nine questions,
each based on a criterion from the Diagnostic and Statistical Manual
of Mental Disorders, fourth edition, used to establish a major
depressive episode. Each question asked for the frequency of a
particular depressive symptom experienced by a patient in the past
two weeks (“not at all” ¼ 0, “several days” ¼ 1, “more than half the
days” ¼ 2, and “nearly every day” ¼ 3). The total score range is
0e27. A score of 0e4, 5e9, 10e14, 15e19, and 20e27, indicates no
depression, mild, moderate, moderately severe, and severe
depression, respectively [23]. The PHQ-9 has an established clinical
cut-off of 15, meaning that patients scoring �15 demonstrated
significant signs of depression and may benefit from referral to a
mental health professional. TheMandarin version of the PHQ-9 had
good reliability and validity (Cronbach’s a ¼ 0.879) [24].

2.2.4. Physical frailty measurements
Physical frailty was screened by the FRAIL scale developed by

the International Nutrition, Health, and Aging Working Group in
2008 [25]. It considers five attributes: the presence of fatigue,
ability to climb stairs, difficulty with ambulation, comorbidities
(>5), and unexpected weight loss (>5% in 12 months). For each
item, “yes”was scored as “1”while “no”was scored as “0.” The total
score ranged from 0 to 5. The FRAIL scale assessment criteria
indicated 0, 1 to 2, and �3 as no frailty, pre-frailty, and frailty,
respectively [25]. The Mandarin version of the FRAIL scale had good
reliability and validity (Cronbach’s a ¼ 0.826) [26].

2.2.5. Activities of daily living measurements
Activities of daily living (ADL) was measured by the BI, which

was developed to assess disability in patients with neuromuscular
and musculoskeletal conditions receiving inpatient rehabilitation
in 1965 [27]. BI is a 10-item scale, which includes the following
parts: feeding, bathing, grooming, dressing, controlling bowels and
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bladder, toilet use, transfers, mobility, and climbing stairs. The score
ranges from 0 (total dependence) to 100 (complete independence)
[27]. Each item can be scored with 0, 5, 10, and 15 points. The
Mandarin version of the BI had good reliability and validity
(Cronbach’s a ¼ 0.916) [28].

2.3. Data collection

Random sampling was used to complete the data collection.
Before the start of the investigation, participants were introduced
to the purpose and significance of the study. After informed consent
was obtained, four trained personnel collected the face-to-face
data. The patients completed the fall risk self-assessment scale
and PHQ-9. For participants who had reading or comprehension
difficulties, the researcher read the content of the questionnaire
verbatim and helped the participants to complete the question-
naire. Patients were assessed within 24 h after the discharge order
was issued. To ensure data quality, the researchers were trained on
research methods, operations, content, and follow-up etiquette
until they were proficient in using all the assessment scale appli-
cations to conduct the surveys. Our research group also established
a strict quality control team and a communication platform based
on a WeChat app to guarantee timely feedback.

A telephone follow-up was performed at 1, 6, and 12 months
after the patient’s discharge for the history of falls by a follow-up
plan. The follow-up records included whether the discharged
elderly experienced falls and the time from discharge to the fall;
whether the discharged elderly died and the time fromdischarge to
death; or whether data were censored and the time from discharge
to the end of follow-up. To prevent loss of follow-up, we obtained at
least two phone numbers of relatives and provided disease-related
consultations.

2.4. Statistical analysis

Statistical analysis was performed using SAS 9.4 software. Cat-
egorical variables were described by frequency and percentage, and
differences between groupswere conducted by Chi-square test. The
cumulative incidence of falls was estimated using the cumulative
incidence function. Gray’s test was used for the comparison be-
tween groups, and the Bonferroni method was used to calibrate the
P-values for pairwise comparisons between multiple groups (the
corrected P-value was equal to the original P-value multiplied by
the number of comparisons between groups). Correlations between
variables were analyzed using the sub-distribution hazard function
in the competing riskmodel. The level of statistical significancewas
set at P < 0.05.

2.5. Ethical considerations

This study was approved by the Ethics Committee of
Chongqing Medical University (2019e179). Consent to participate
was obtained from patients who met the inclusion criteria.

3. Results

3.1. Demographic characteristics of the participants

A total of 1,384 hospitalized patients aged �65 years from the
Departments of Nephrology, Geriatrics, Gastroenterology, Hep-
atobiliary Surgery, and Gastrointestinal Surgery, among others,
were invited to participate in this study; and 230 (17.27%) refused.
After enrolling the 1,154 individuals, 52 died, and 25 withdrew
consent for personal reasons. The final sample consisted of 1,077
discharged patients. During the follow-up, 107 patients
25
experienced falls after discharge, accounting for 9.94%. Fifty-two
patients died from other causes and did not fall. The total number
of diseases ranged from 1 to 27, with a mean of 6.72. The number of
drugs used ranged from 0 to 14, with a mean of 4.5 (Table 1).

3.2. Univariate analysis of falls among older adults after discharge

The rates of depression, physical frailty, re-hospitalization, living
alone, middle school and above, cared by others, and fall risk among
the elderly with falls, were higher than those without falls
(P < 0.05). The number of hospitalization days among the elderly
with falls was longer than that of those without falls (P < 0.05),
while their BI score was lower at discharge for the first time in
comparison (P < 0.05). There were no significant differences in age,
gender, comorbidities, or polypharmacy (P > 0.05) (Table 1).

3.3. Long-term trend of falls in discharged older adults

In total, the cumulative incidence of falls at 1, 6, and 12 months
after discharge for the 1,077 elderly patients was 4.45%, 9.03%, and
10.80%, respectively. Falls mainly occurred within six months after
discharge, with a rapid increase within one month after discharge.
The cumulative incidence among discharged elderly with depres-
sion, frailty, BI of 61e80 points, living alone and re-hospitalization
after discharge, middle school and above, cared by others, fall risk,
and hospitalization days �20 was higher than in those with non-
depressed,non-frail, BI > 81 points, living with others, not
admitted to the hospital within the follow-up time, low level of
education, self-care, no falls risk, and hospitalization days <20,
respectively (P < 0.05) (Table 2).

3.4. Influencing factors of falls among older adults after discharge

The variables with P < 0.05 in the univariate competing risk
model results, namely depression, physical frailty, length of hos-
pital stay, BI, re-hospitalization, education, living alone, cared by
others, and fall risk, were included in the multivariate analysis.
Depression, physical frailty, Barthel index, length of hospital stay,
readmission, being cared for by others, and the risk of falling were
directly associated with falls, P < 0.05. (Table 3).

4. Discussion

4.1. The current situation of falls among the discharged older adults

Studies assessing falls in discharged elderly populations based
on a long-term follow-up are lacking. Here, we examined differ-
ences in rates of falls over a 1-year study period. We found that the
cumulative incidence of falls in 1,077 elderly patients at 1, 6, and 12
months after discharge was 4.45%, 9.03%, and 10.80%, respectively.
These results were lower than those of other countries. In the
United States, the incidence of falls within one month in the elderly
after discharge was 14.8% [9]. Australian studies showed an inci-
dence at 6 and 12months after discharge of 40.2% [10] and 58% [16],
respectively. Differences in sample sizes (241 and 343 vs. 1,077 in
our study) and inclusion criteria of the participants between
studies may be the reasons for these differences. In addition, from
the Nelson-Aalen cumulative risk curve, we observed that falls
mainly concentrated within six months after discharge. However,
the incidencewas highest within onemonth but tended to stabilize
after six months; this is similar to the results of other studies [9].
Scholars revealed that all the elderly with reduced functions could
gradually improve their functions after 180 days of discharge from
the hospital [29]. We recommended that the critical intervention
time for falls in the elderly should be within one month after



Table 1
Demographic characteristics of falls and non-falls in the discharged older adults (n ¼ 1,077).

Variables Total Non-falls (n ¼ 970) Falls (n ¼ 107) c2 P

Depression
No 955 (88.67) 917 (94.54) 38 (35.51) 334.223 <0.001
Yes 122 (11.33) 53 (5.46) 69 (64.49)

Length of hospital stay (days)
<10 511 (47.45) 469 (48.35) 42 (39.25) 21.831 <0.001
10e19 435 (40.39) 398 (41.03) 37 (34.58)
�20 131 (12.16) 103 (10.62) 28 (26.17)

BI score
>90 200 (18.57) 188 (19.38) 12 (11.21) 57.711 <0.001
81e90 753 (69.92) 694 (71.55) 59 (55.14)
61e80 124 (11.51) 88 (9.07) 36 (33.64)

Re-hospitalization
No 788 (73.17) 731 (75.36) 57 (53.27) 23.951 <0.001
Yes 289 (26.83) 239 (24.64) 50 (46.73)

Sex
Male 565 (52.46) 508 (52.37) 57 (53.27) 0.031 0.860
Female 512 (47.54) 462 (47.63) 50 (46.73)

Age (years)
65e69 357 (33.15) 327 (33.71) 30 (28.04) 3.004 0.223
70e79 493 (45.78) 445 (45.88) 48 (44.86)
�80 227 (21.08) 198 (20.41) 29 (27.10)

Education
Illiterate and primary school 485 (45.03) 452 (46.60) 33 (30.84) 9.666 0.002
Middle school and above 592 (54.97) 518 (53.40) 74 (69.16)

Living arrangement
Alone 559 (51.90) 485 (50.00) 74 (69.16) 14.17 <0.001
With others 518 (48.10) 485 (50.00) 33 (30.84)

Living care
Cared by others 1029 (95.54) 933 (96.19) 96 (89.72) 9.462 0.002
Self-care 48 (4.46) 37 (3.81) 11 (10.28)

Fall risk
No 611 (56.73) 580 (59.79) 31 (28.97) 37.296 <0.001
Yes 466 (43.27) 390 (40.21) 76 (71.03)

Frailty
Robust 189 (17.55) 181 (18.66) 8 (7.48) 248.977 <0.001
Pre-frail 748 (69.45) 715 (73.71) 33 (30.84)

Frail 140 (13.00) 74 (7.63) 66 (61.68)
Number of discharge medications

1e3 431 (40.02) 383 (39.48) 48 (44.86) 1.951 0.377
4e6 506 (46.98) 457 (47.11) 49 (45.79)
>6 140 (13.00) 130 (13.40) 10 (9.35)

Number of discharge disease
1e5 462 (42.90) 422 (43.51) 40 (37.38) 2.143 0.343
6e10 294 (27.30) 265 (27.32) 29 (27.10)
>10 321 (29.81) 283 (29.18) 38 (35.51)

Note: Data were n (%). BI ¼ Barthel Index.
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discharge, and the focus of intervention should extend to at least six
months later.
4.2. Depression is an essential factor in falls in discharged older
adults

Depression is the most common psychological problem in the
elderly. Although severe depression decreases with age, the inci-
dence of mild depression increases with age [30]. In America,
depression is the single predictor of adverse events due to falls in
the elderly at home after controlling for other factors [12].
Depressive symptoms and antidepressants independently pre-
dicted fall longer than 12 months in Australia [13]. This study also
found that depression was the primary cause of falls among dis-
charged elderly in China. The cumulative incidence of falls in the
elderly with depression at discharge was much higher than that in
the non-depressed elderly, and the risk was 9.03 times higher than
that in the non-depressed elderly. Although depression plays a vital
role in falls in the elderly, Chinese medical institutions rarely
include it in the comprehensive assessment of fall risk factors.
26
Depression is a desirable target for primary care prevention in-
terventions [31], and routine clinical inspection can find patients’
depressive symptoms [12]. Through adequate intervention, elder
patients with depression can recover well [29].

In China, most of the elderly go home directly after discharge.
The house’s comfortable environment and the family’s compan-
ionship and care are conducive to the physiological, safety, and
social needs of the elderly. A 6-month follow-up survey of 311
elderly discharged from the hospital showed that falls are posi-
tively associated with depressive symptoms [32]. For the elderly
who are assessed with depressive symptoms when discharged
from the hospital, a psychiatrist is recommended for further eval-
uation to determine whether the depressive symptoms are tem-
porary or natural. Under the care of specialists, extensive use of
medications (psychiatric drugs/antidepressants), psychotherapy,
cognitive behavioral therapy or interpersonal therapy [33], and
physical exercise [34], can alleviate depression in the elderly and
reduce the incidence of falls. The use of antidepressants to address
depressive symptoms is associated with an increased risk of falls in
a recent review [35]. Therefore, we recommend thoroughly



Table 2
The cumulative incidence of falls in the 1, 6, and 12 months after discharge.

Factors Cumulative incidence of falls (95% CI), % c2 P

1 month 6 month 12 month

Total falls 4.45 (3.41, 5.81) 9.03 (7.38, 11.06) 10.80 (9.01, 12.94)
Depression No 1.55 (1.00, 2.40) 3.49 (2.42, 5.04) 4.42 (3.17, 6.18) 209.007 <0.001

Yes 26.19 (21.07, 32.56) 49.93 (42.52, 58.62) 58.53 (50.53, 67.79)
Length of hospital stay (days) <10a 3.72 (2.69, 5.15) 7.62 (5.68, 10.22) 9.10 (7.07, 11.72) 19.691 <0.001(a, b < c)

10e19b 3.74 (2.59, 5.40) 7.65 (5.56, 10.51) 9.14 (6.54, 12.76)
�20c 9.63 (6.57, 14.13) 19.06 (12.90, 28.16) 22.49 (16.37, 30.90)

BI score >90a 2.72 (1.53, 4.84) 5.60 (3.23, 9.73) 6.71 (3.77, 11.93) 50.002 <0.001(a, b < c)
81e90b 3.47 (2.53, 4.74) 7.12 (5.72, 8.86) 8.51 (6.85, 10.57)
61e80c 13.26 (9.24, 19.02) 25.76 (20.11, 33.00) 30.14 (23.47, 38.70)

Re-hospitalization No 3.22 (2.40, 4.32) 6.60 (5.07, 8.58) 7.92 (6.18, 10.14) 21.880 <0.001
Yes 7.78 (5.68, 10.65) 15.54 (12.29, 19.64) 18.46 (14.23, 23.94)

Sex Male 4.53 (3.27, 6.26) 9.19 (6.99, 12.06) 10.98 (8.74, 13.79) 0.036 0.849
Female 4.37 (3.20, 5.95) 8.87 (6.53, 12.06) 10.61 (8.27, 13.61)

Age(years) 65e69 3.74 (2.60, 5.40) 7.63 (5.34, 10.90) 9.14 (6.16, 13.54) 2.879 0.237
70e79 4.38 (3.10, 6.20) 8.90 (6.78, 11.70) 10.65 (8.09, 14.00)
�80 5.71 (3.77, 8.65) 11.51 (8.34, 15.88) 13.72 (9.49, 19.85)

Education Illiterate and primary school 3.04 (2.01, 4.61) 6.23 (4.47, 8.68) 7.47 (5.70, 9.79) 8.889 0.003
Middle school and above 5.60 (4.12,7.60) 11.30 (8.89,14.37) 13.48 (10.85,16.75)

Living care Alone 6.03 (4.65, 7.83) 12.23 (9.85, 15.19) 14.68 (11.96, 18.02) 14.567 <0.001
With others 2.73 (1.83, 4.08) 5.64 (3.99,7.96) 6.82 (4.95, 9.40)

Living arrangement Self-care 4.17 (3.19, 5.45) 8.49 (6.85, 10.53) 10.17 (8.71, 11.88) 9.326 0.002
Cared by others 10.27 (6.17, 17.10) 20.22 (11.90, 34.38) 23.90 (15.34, 37.25)

Fall risk No 2.32 (1.50, 3.57) 4.74 (3.26, 6.89) 5.66 (4.00, 8.00) 30.246 <0.001
Yes 7.25 (5.47, 9.62) 14.45 (11.77, 17.73) 17.06 (13.77, 21.13)

Frail Robusta 1.65 (0.83, 3.31) 3.62 (1.78, 7.40) 4.47 (2.30, 8.69) 169.907 <0.001(a, b < c)
Pre-frailb 1.82 (1.18, 2.82)b 4.00 (2.87, 5.57) 4.93 (3.55, 6.84)
Frailc 21.59 (17.15, 27.17) 41.67 (34.19, 50.79) 48.73 (40.40, 58.77)

Number of discharge medications 1e3 4.93 (3.41,7.12) 9.97 (7.40,13.44) 11.90 (9.48,14.95) 1.663 0.435
4e6 4.39 (3.09, 6.24) 8.92 (6.61, 12.03) 10.66 (8.24, 13.77)
>6 3.20 (1.64, 6.23) 6.54 (3.44, 12.42) 7.83 (4.27, 14.38)

Number of discharge diseases 1e5 3.70 (2.45, 5.57) 7.57 (5.50, 10.41) 9.09 (6.97, 11.86) 3.177 0.204
6e10 4.50 (3.07, 6.60) 9.17 (6.53, 12.87) 11.00 (7.67, 15.76)
>10 5.48 (3.79, 7.93) 11.11 (7.92, 15.57) 13.30 (10.18, 17.37)

Note: a, b, c Cumulative incidence of falls with the different letter are significantly different, and adjusted P value by the Bonferroni method in Gray’s test. CI ¼ confidence
interval.

Table 3
Influencing factors of falls in discharged older adults.

Factors Univariate Multivariable

b SHR (95% CI) P b SHR (95% CI) P

Depression (yes) 2.968 19.449 (13.007, 29.083) <0.001 2.201 9.030 (4.794, 17.008) <0.001
Length of hospital stay (days) (ref. <10)

10e19 0.982 0.375 (0.232, 0.605) <0.001 �0.170 0.840 (0.549, 1.288) 0.425
�20 0.978 0.376 (0.230, 0.615) <0.001 0.504 1.656 (1.066, 2.571) 0.025

BI score (>90)
81e90 1.642 0.194 (0.101, 0.372) <0.001 �0.19 0.831 (0.474, 1.458) 0.520
61e80 1.394 0.248 (0.164, 0.375) <0.001 0.799 2.224 (1.193, 4.143) 0.012

Re-hospitalization (yes) 0.906 2.473 (1.692, 3.614) <0.001 0.655 1.926 (1.339, 2.769) <0.001
Sex (female) 0.037 0.964 (0.660, 1.408) 0.850
Age (ref. 65e69 years)

70e79 0.161 1.175 (0.745, 1.853) 0.488
�80 0.432 1.541 (0.929, 2.555) 0.094

Education (low) 0.623 1.864 (1.238, 2.807) 0.003 �0.010 0.987 (0.668, 1.457) 0.947
Living care (cared by others) 0.810 2.249 (1.483, 3.409) <0.001 0.483 1.621 (1.068, 2.462) 0.023
Live arrangement (alone) 0.935 2.547 (1.398, 4.641) 0.002 0.508 1.662 (0.917, 3.011) 0.094
Self-assessed fall risk (yes) 1.167 3.213 (2.120, 4.871) <0.001 0.596 1.815 (1.098, 2.999) 0.020
Frailty (ref. robust)

Pre-frail 0.100 1.105 (0.507, 2.410) 0.801 0.246 1.279 (0.590, 2.775) 0.533
Frail 2.681 14.600 (6.933, 30.749) <0.001 1.260 3.525 (1.480, 8.398) <0.001

Number of medications at discharge (ref. 1e3)
4e6 0.118 0.889 (0.597, 1.323) 0.562
>6 0.441 0.644 (0.326, 1.269) 0.203

Number of diseases at discharge (ref. 1e5)
6e10 0.200 1.222 (0.760, 1.965) 0.409
>10 0.403 1.497 (0.961, 2.331) 0.075

Note: b: partial regression coefficient; SHR ¼ sub-distribution hazard ratio; CI ¼ confidence interval.
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evaluating the clinical benefits before deciding whether the elderly
should use antidepressant drugs. Once the antidepressants are
administered, fall prevention should be carefully ensured during
the use of antidepressants.
4.3. Frailty is another crucial factor in the occurrence of falls in
discharged older adults

In this study, older people with physical frailty had 3.525 times
higher risk of falls than those without physical frailty. Other studies
have confirmed that falls in physical frailty in older adults are 1.16
times [14] to 3.6 times [15] higher than those without physical
frailty. During hospitalization, the use of medications in the elderly
increases and unnecessary activities decrease; along with the in-
fluence of diseases, the incidence of physical frailty is as high as 40%
[36]. Physical frailty is a dynamic process that can switch between
different states. For example, active exercise can reverse the
development of physical frailtydat least partially [37]. Manage-
ment of frailty can free the elderly from debilitating conditions.
Comprehensive interventions for multiple causes of physical frailty,
such as those addressing the use of various medications, improving
muscle mass through exercise and nutritional intake, and actively
treating diseases that can cause weight loss (such as depression,
anemia, and vitamin B12 deficiency), should be provided [38]. A
study has shown that home-based proprioception programs may
be an alternative to complex multi-component exercise programs
and become an effective way to intervene in the physical frailty of
the elderly when resources are limited [39]. The aging of China’s
population has the characteristics of number, a noticeable trend of
oldest aging, and several with disability. In this context, research on
home-based proprioception programs may provide a reference as
an intervention for physical frailty and falls in the elderly in China.
4.4. Other factors influencing the occurrence of falls after discharge

Studies have confirmed that functional decline within three
months after discharge is related to the length of hospital stay [40].
Hospitalization for >20 days is a risk factor for falls in discharged
elderly in China. Admission itself is a cause of deterioration in
elderly functions, especially if the patient stays in bed for a long-
time during admission or cannot eat by mouth [41]. This is
because the loss of independence and limited activity during hos-
pitalization negatively impact recovery after discharge [42].In turn,
these increase the risk of falling. This study found that the BI score
of 61e80 and the elderly cared for by others correlated positively
with fall risk, consistent with the results of a similar study [10].
Hospitalized patients commonly become deconditioned and often
have impaired stamina, coordination, and strength, which places
them at greater risk for falls. More than 30% of patients aged �65
experienced hospitalization-related disabilities, defined as loss of
one ormore ADL comparedwith their experience twoweeks before
being hospitalized, resulting in increased dependence on dis-
charged older people [6]. After discharge, elderly patientsmay need
more support from family caregivers or community service
agencies to resume their daily life. In addition, this study also found
that the fall risk was 1.926 times higher in the elderly who were re-
admitted compared with those who were not re-admission of the
elderly may lead to another admission syndrome, which further
increases depression, debilitating status, and life dependency,
increasing their risk of falls. A study has pointed out that the risk
factors of falls in the elderly after discharge are unique to this
population [10]. Therefore, it is urgent to propose effective inter-
vention strategies for this population’s impressive fall risk to ensure
their safety and improve their quality of life.
28
4.5. Limitations

There were some limitations in this study. First, the patients
enrolled in our study were selected from only one hospital and
some of its departments. The study results may not fully represent
the experience of falls in elderly discharged patients from tertiary
hospitals in China. Second, participants reported the falls retro-
spectively, which may result in biased results. Third, the screening
of various factors such as falls and depressionwere performed after
the elderly were discharged, and no further evaluations were made
during the follow-up period. Therefore, it was impossible to
determine when the incidence of falls stabilized six months after
discharge from the hospital, and whether the risk factors such as
depression and physical frailty were also reduced at the same time.
In addition, with only five sample sizes using antidepressants in
this study, we can not confirm that it is a fall risk factor.

5. Conclusion

In China, the incidence of falls among the elderly discharged
from the hospital has a cumulative effect with the lengthening of
the discharge time. In addition, the factors that led to falls in Chi-
nese discharged elderly are complex and diverse. However, the
crucial factors remain depression and frailty accompanying
discharge. In previous studies, exercise [43], health education
[43e45], and psychological intervention [46] have all been proven
to be effective in reducing the incidence of falls in hospitalized
older people after discharge.

If fall prevention strategies are designed to intervene in
depression and frailty in discharged older people, while consid-
ering other factors, these may result in better outcomes. Therefore,
a chair rise exercise which the STEADI program recommended as a
daily exercise, health education, psychological intervention, and
home-based proprioception programs, may be used to reduce the
incidence of falls. More importantly, it is necessary to increase the
elderly’s active participation in these fall prevention measures to
reduce the incidence of falls.
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