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Abstract

Objective To investigate the incidence of falls and recurrent falls, and explore associated factors for
single and recurrent falls among urban community-dwelling elderly in Beijing.

Methods A cross-sectional study was conducted in 472 elderly in the Longtan community of
Dongcheng district, Beijing in 2009. Data regarding the incidence of fall and recurrent falls in the
previous year, as well as associated factors were collected from the elderly through face-to-face
interviews.

Results The incidence of falls and recurrent falls was 17.8% and 6.1%, respectively, and it increased
with age ()(Zfor wrena=21.06, 19.20, P=0.001, 0.002). Binary logistic stepwise regression analysis showed
that age (OR=2.20), living alone (OR=4.67) and gait disturbance (OR=1.27) were risk factors, while
housing with elevators (OR=0.35), appropriate width/height of stair steps (OR=0.78), sufficient lighting
for stairway (OR=0.45) and regular exercise (OR=0.12) could lower the risk for single fall; factors such as
low monthly family income (OR=1.39), poor vision (OR=1.83), low physical ability (OR=4.47), abnormal
static balance (OR=2.48), and fear of falls(OR=2.23) were risk factors, while appropriate width/height of
stair steps (OR=0.49) and easiness of access to daily supplies (OR=0.41) were protective factors for
recurrent falls.

Conclusion The incidence of falls in community-dwelling elderly people in Beijing is common, and falls
and their related injuries have been associated with both intrinsic and extrinsic factors.
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for those over the age of 80™. For over a decade, a
considerable portion of injury and injury-related
deaths has been attributed to falls, which also
represent the single most common cause for
trauma-related hospital visits by the eIderIy[S'G].
According to the Centers for Disease Control and
Prevention, fall-related injuries were responsible for
more than 19,700 deaths in 2008, and 2.2 million
emergency department visits and more than
581,000 hospitalizations in 2009, for adults aged 65
years or older in the ust. Concerning the financial
impact, the total direct cost on healthcare for the
elderly with fall-related injuries is expected to
increase as population aging continues®. In 2000, a
total of $179 was spent as the direct medical cost on
fatal fall injuries and $19 billion (equivalent to $28.2
billion in 2010 dollars) as the direct cost on care for
nonfatal falls®®’. The annual direct and indirect costs
are projected to reach $47 billion by 2020™°,

China represents one of the most rapidly aging
societies and has the largest elderly population in
the world. The number for people aged 60 and over
in the country stood at 185 million at the end of
2011™and is expected to surge to make up 34% of
the population in 2050, compared to about 12% in
2010™. Falls have now become a major health
hazard among the aging population in China. In the
community setting, the incidences of falls are
21%-23% and 43%-44%, respectively, for male and
female residents aged 65 and over™. One study
with a sample of 804 community residents aged 60
and over found that women (24.3%) are more likely
than men (14.9%) to experience falls in the previous
12 months, and the incidence increases with age[”].
In another study on 507 retired teachers, the
incidence of falls was found to be 16.57%, with
3.55% suffering two falls or more; the risk factors
differentiating between recurrent falls and
non-recurrent falls included the fall history and
abnormalities in dynamic balance ability, while the
risk factor separating recurrent falls from single falls
could be ascribed to abnormalities in dynamic
balance abilitylls].

It has been demonstrated that falls occur as the
result of a combination of biological, behavioral, and
environmental factors, which can be managed with
various intervention measures™®. Consequently,
specific public health policies should be formulated
to allocate adequate resources to prevent and
minimize falls among the elderly. To institute such
intervention measures, it is essential to identify
factors that contribute to falls and those that serve

to prevent falls. Additionally, people with a fall
history are at a greater risk of falling again, as shown
by a study with 653 participants, which found that
6.0% of all participants and 41.1% of those with a fall
history experienced recurrent falls and, of the
participants who encountered recurrent falls, most
had a fall historym]. However, despite an abundance
of literature on falls, most studies have treated
fallers as a single group, instead of subdividing them
into different categories based on criteria such as
frequency and others. This study was conducted to
estimate the incidence and locate related factors for
single and recurrent falls among elderly residents in
an urban Beijing community.

MATERIALS AND METHODS

Definition of A Fall and Recurrent Falls

In this study, a ‘fall event’ was defined as a
sudden, unintentional change in position causing an
individual to land at a lower level or on an object,
the floor or other surface, other than as a
consequence of a sudden onset of overwhelming
external force™. The term ‘recurrent falls’ was
defined as falling two or more times within the past
12 months, while ‘single fall’ was defined as falling
one time.

Participants

This was a follow-up study to a baseline survey
that had been conducted involving elderly residents
of the Longtan community in Dongcheng District,
Beijing. As described elsewhere™ the baseline
survey was performed with 1512 residents aged 60
years and over from four residential neighborhoods
of the community in 2005 and established an 18.8%
incidence for falls (272 cases).

The followed-up study was conducted in 2009.
The research protocol was approved by the Ethics
Committee of Beijing Hospital, Ministry of Health.
The sample size was based on the incidence
obtained from the 2005 baseline survey and its
agreement with that of the general population. Of
the 1512 participants from the 2005 baseline survey,
individuals were randomly selected from each
residential neighborhood of the community. A total
of 514 elderly persons were selected, and the
sample consisted of 75% people from the group who
fell (272 cases) and 25% people from the group who
did not fall (1240 cases) at baseline in 2005. Subjects
who had resided in the community for at least one
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year were enrolled in the study after signing an
informed consent form. Of the 514 participants, 472
responded during the household visits, with a
response rate of 91.83%. The economic level, health
status and utilization of health care services of
residents in this community were close to the
average of urban residents in Beijing; and results
from our sample might only have generalizability to
elderly citizens living in urban communities of
Beijing.

Measurements and Instruments

A structured questionnaire was used in this
study. Prior to the survey, a pilot study was
conducted with 30 elderly residents by interviewing
each of them twice at a 20-day interval, to test the
reliability of the questionnaire. The retest reliability
coefficient was 0.78 and minor revisions based on
pilot study results were made before the final
structure of the questionnaire was concluded.

A face-to-face interview was carried out with
each of the subjects at his or her home using the
questionnaire. If the participants were not able to
answer questions by themselves, their caregivers
were asked to give answers. Collected data included
seven categories: demographic variables (gender,
age, educational level, nationality, marital status,
and working status), environmental factors (type of
housing, indoor illumination, height of the bed,
easiness of access to daily supplies, outdoor
illumination, and height and width of stair steps),
socio-economic status (living expenses, monthly
income, number of household members, number of
family caregivers), utilization of health care services
(type of health insurance, frequency of physical
examination, and access to hospital), general health
status (dependence on walking aids, vision, physical
ability, health self-assessment, impact of health
issues on daily life, evaluation of daily activity,
mental state examination, and urinary/fecal
incontinence), functional assessment (static balance,
dynamic balance, and gait disturbance), behavioral
and psychological factors (frequency of drinking,
smoking, walking, riding, playing Tan Chi and doing
physical exercises, frequency of emotional instability,
being fear of falls, and reducing daily physical
activities due to falls). For those who could not
remember the situation of fall occurrence or the
consequence, interviewers would check their
medical records such as clinic medical records or
discharge summaries. A physical functional
assessment including dynamic and static balance

was carried out during the interview.
Statistical Analysis

SPSS version 15.0 for Windows was used for
data analysis. Descriptive analysis was performed for
demographic  characteristics and  fall-related
variables. Continuous variables were expressed as
means and standard deviations. Categorical variables
were analyzed by the chi-square test.
Mantel-Haenszel’s stratified analysis was used to
control the confounding factors. As the sample size
in this study was relatively small, logistic regression
analysis was first performed parallelly within each
category of collected information to identify related
factors associated with fall-related injuries and falls
(single and recurrent falls), and then built with all
significant factors identified within each category to
adjust the confounding effects among factors across
categories. Statistically, multilevel model analysis is
particularly appropriate for research designs where
data for participants are organized at more than one
level, and the units of analysis are usually individuals
(at a lower level) who are nested within
contextual/aggregate units at a higher level*?H.
Thus, the relationship of falls with intrinsically and
extrinsically related factors was estimated by using
multilevel model analysis in the study. The statistical
significance level was set as P<0.05 (2-tailed) and as
Uinclusion=0.05, Aexciusion=0.10 for logistic regression.

RESULTS

General Characteristics & Incidence of Falls

Of the 472 participants, 289 (61.2%) were
women and 183 (38.8%) were men. The mean age of
the participants was 74.246.3 years. Information on
education was collected in two categories, with 106
(22.5%) not having any education, 366 (77.5%)
receiving at least elementary school education, and
men receiving more education than women
()(2=177.62, P<0.001). Concerning marital status, 306
(64.8%) were married (49.3% of the men and 50.7%
of the women in 306 samples) and 149 (31.6%) were
widowed or divorced. Pension payments were the
major source of income for 85.4% of the
respondents and 5.7% were supported by their
children. As for living arrangement, 30 (6.4%) lived
alone, whereas 442 (93.6%) lived with family
members or others. In terms of types of housing,
6.1%, 22.9%, and 71.0% of the community-dwelling
elderly were living in bungalows, apartments with
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elevators or without
respectively.

The incidence of falls and recurrent falls among
the elderly is shown in Table 1. During the previous
year, 121 falls occurred in 84 elderly persons, with a
prevalence (the number of falls per 100 persons of
25.6% (121/472) and an incidence (the number of
persons with at least one fall per 100 persons) of
17.8% (84/472). Of those who experienced falls in
the previous year, their frequency was 1.44+0.67 per
person, The incidence of falls was 16.6% (48/289) for
women and 19.7% (36/183) for men; there was no
statistical difference in the incidence of falls
between men and women after adjustment for
age with Mantel-Haenszel’s stratified analysis
()(2=O.72, P=0.400). Linear trend analysis showed
that the occurrence of falls increased with age
(X for trens=21.06, P=0.001). Among those who fell, 55
(65.5%) had experienced single fall during the past
year. A total of 29 respondents, including 17 women
and 12 men, were recurrent fallers, constituting a
prevalence of 34.5% among the fallers and an
incidence of 6.1% among all participants. The
incidence of recurrent falls between men and
women also showed no statistical difference
(x’=0.48, P=0.490) and it increased with age
(O for treng=19.20, P=0.002).

apartments elevators,

Fall-Related Injuries & Its Related Factors

Of the 84 elderly persons who had experienced
falls in the previous year, 38 (45.2%) reported
fall-related injuries. There were 16 single fallers and
22 recurrent fallers; and the ratio of injuried people
among recurrent fallers was significantly higher than
that among single fallers (22/29 vs. 16/55, )(2=16.77,
P<0.001). The 121 falls resulted in 48 (39.7%) injuries,
including 18 injuries from single fallers and 30

injuries from recurrent fallers. The most common
locations of injury were the lower limbs (22 times,
45.8%), followed by the upper limbs (13 times,
27.1%), the hip (7 times, 14.6%), the head (4 times,
8.3%), and the vertebral column (2 times, 4.2%). The
types of injury, in order of frequency, included
abrasions (27 times, 56.3%), fractures (7 times,
14.6%), soft-tissue bruises (7 times, 14.6%),
lacerations (5 times, 10%), and cerebral concussions
(2 times, 4.2%). As a result of falls, 22 elderly persons
required hospitalization, which was due to hip
fractures (7 cases), rib fractures (3 cases), lumbar
vertebral fractures (4 cases), cerebral hemorrhages
(4 cases), severe soft-tissue bruises (2 cases), or
severe lacerations (2 cases).

Binary logistic regression was used to determine
factors responsible for injuries related to single fall
or recurrent falls. After adjustment for potential
confounding factors across categories, logistic
regression analysis found statistically significant
variables associated with injuries (@jncusion=0.05,
Oexclusion=0.10), as listed in Table 2. Single fallers with
age=80 years had a higher risk for suffering injuries
due to falls; and easiness of access to daily supplies
and sufficient lighting for stairways could lower the
risk of injuries related to single fall. Living alone,
poor self-rated health and excessive drinking were
risk factors, while having caregivers when being sick
and having physical examination frequently
appeared to be protective factors for fall-related
injuries in single fallers. However, in recurrent fallers,
age=80 years, living alone, dependence on walking
aids, poor self-rated health, abnormal dynamic
balance and fear of falls could increase the risk of
injuries, while having caregivers when being sick
could protect elderly persons from fall-related
injuries.

Table 1. Occurrence Rate of Falls in the Elderly by Stratified Age and Gender, n (%)

Men Women Total
Aee (v Participants Fall RecF::Ir:nt Participants Fall RecF::Ir:nt Participants Fall RecF::Ir:nt
60- 10 2(20.0) 1(10.0) 27 4(14.8) 2(7.4) 37 6(16.2) 3(8.1)
65- 32 9(28.1) 1(3.13) 74 7(9.5) 3(4.1) 106 16 (15.1) 4(3.8)
70- 59 4(6.8) 3(5.1) 93 12 (12.9) 4(4.3) 152 16 (10.5) 7(4.6)
75- 57 13 (22.8) 2(3.5) 48 9(18.8) 1(2.1) 105 22 (21.0) 3(2.9)
80- 18 5(27.8) 3(16.7) 31 9(29.0) 4(12.9) 49 14 (28.6) 7(14.3)
85-95 7 3(42.9) 3(42.9) 16 7 (43.8) 2(12.5) 23 10 (43.5) 5(21.7)
Total 183 36 (19.7) 13(7.1) 289 48 (16.6) 16 (5.5) 472 84 (17.8) 29 (6.1)




Incidence and associated factors for falls

943

Factors Associated with Single Fall and Recurrent
Falls

Binary logistic stepwise regression procedure
was performed for associations between variables
across categories and single fall or recurrent falls
(Ginctusion=0.05, Qexciusion=0.10), which are presented in
Table 3. Results from Model 1, which examined
non-fallers versus fallers (single fallers plus recurrent
fallers), showed that age, living alone, gait
disturbance, abnormal static balance, fear of falls
and excessive drinking could increase the risk for
falls, while appropriate width/height of stair steps,
sufficient lighting for stairways and regular exercise
had a protective effect on falls. Model 2, which
examined non-fallers versus single fallers, displayed
that age, living alone and gait disturbance were risk
factors, while housing with elevators, appropriate
width/height of stair steps in surrounding
environment, sufficient lighting for stairway and
regular exercise could lower the risk for single fall.
Model 3, analyzing non-fallers/one-time fallers
versus recurrent fallers through logistic regression
analysis, found that factors such as low monthly
family income, poor vision, low physical ability,
abnormal static balance and fear of falls were risk

factors, while appropriate width/height of stair steps
in the surrounding environment and easiness of
access to daily supplies were protective factors for
recurrent falls.

Impact of Intrinsic & Extrinsic Factors on Falls

Multilevel model analysis was carried out to
analyze the impact of intrinsic contributing factors
(e.g. health status) and extrinsic contributing factors
on falls. In this variance component model, indivi-
duals were set as level 1, while different residential
neighborhoods of the community were set as level 2.
Variances of models for the influence of intrinsic
factors and extrinsic factors were both statistically
significant (P=0.004, 0.007), which indicated that
there was hierarchical clustering in level 2. Results
showed that, when intrinsic factors such as health
status were taken into consideration, location was
the main contributing factor for falls. In other words,
individuals with good health would have a higher risk
for outdoor falls, while those with poor health were
more likely to encounter falls indoors (Table 4).
However, main extrinsic contributing factors for falls
were season and time of the day, indicating that
elderly persons were at a higher risk for falls at
summertime or late night of the day (Table 5).

Table 2. Logistic Regression Analysis on Factors Responsible for Injuries Related to Single or Recurret Falls

Model 1 Single Fall Model 2 Recurrent Falls
Variables
B-value P-value OR (95% CI) B-value P-value OR (95% CI)
Demographic Variables
Age>80 years 0.675 0.012 1.96 (1.24-4.21) 0.827 0.006 2.29 (1.42-2.94)
Environmental Factors
Easiness of Access to Daily Supplies -0.895 0.008 0.41(0.23-0.71)

Sufficient Lighting for Stairways -0.452 0.043
Socio-economic Status

Living Alone 0.539 0.036

Having Caregivers When Being Sick -0.648 0.057
Utilization of Health Care Services

Having Physical Examination Frequently -0.429 0.025
General Health Status

Dependence on Walking Aids

Poor Self-Rated Health 0.586 0.02
Functional Assessment

Abnormal Dynamic Balance
Behavioral & Psychological Factors

Excessive Drinking 1.13 0.005

Fear of Falls

0.64 (0.32-0.94)

1.71(1.35-3.23) 0.735 0.054  2.09 (0.79-4.35)
0.52 (0.21-2.64)

0.65 (0.37-3.97) -0.227 0.063 0.80 (0.46-5.10)
0.738 0.001 2.09 (1.37-5.03)
1.80(1.10-2.95) 1.459 0.002 4.30(1.72-8.76)
0.667 0.003 1.95 (1.24-3.78)

3.10 (1.60-6.00)
1.195 0 3.30(2.15-5.08)
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DICUSSION

Incidence of Falls & Recurrent Falls

This study showed that the incidence of falls
during the previous year was 17.8% among the
elderly aged 60 years or over living in an urban
community of Beijing and was lower than the
incidences presented by the WHO Global Report and
a study on a community-dwelling population in
Taiwan, which were 28%-35% and 22.7%,
respectively[ZZ'B]. Several earlier studies conducted
in China reported incidences ranging from 14.7% to
34.0% for the elderly who experienced falls within a

945
one-year periodlz“Gl. A population-based
longitudinal study on falls among Taiwanese

community-dwelling residents aged 60 years or over
reported an incidence of 18.8%"”, which was close
to what we found in this study. The inciedence of
recurrent falls in this study was 6.1%, clearly lower
than the incidence of 11.2% described by a study on
community-dwelling  older Koreans™.  Such
discrepancies in the incidence of falls could be
partially explained by recall bias in the retrospective
data collection approach and by different
assessment tools adopted in these studies. However,
since age is a major contributing factor for falls,
differences in age brackets should be considered
when results from different studies are compared. In

Table 4. Two-Level Variance Component Model for the Influence of Intrinsic Factors on Falls

Parameters b Sp )(Z-Value P-Value
Fixed Parts
Intercept -3.297 2.880 1.310 0.252
Gender -0.299 1.352 0.049 0.848
Season Summer -2.288 1.503 2.317 0.128
Autumn 2.476 1.960 1.595 0.207
Winter -0.934 1.226 0.544 0.461
Time of Day Morning 1.777 1.599 1.235 0.266
Noon 0.547 1.955 0.078 0.780
Afternoon 0.059 1.692 0.001 0.975
Night 0.280 1.698 0.027 0.869
Late Night 1.641 3.292 0.248 0.619
Location 2.467 1.224 4.059 0.044
Random Parts
Level 2 11.051 4.579 5.825 0.016
Level 1 1.000 0.000 - -

Table 5. Two-Level Variance Component Model for the Influence of Extrinsic Factors on Falls

Parameters b Sp )(Z-Value P-Value
Fixed Parts
Intercept -2.743 2.452 1.251 0.263
Gender 0.428 1.039 0.170 0.680
Season Summer -2.691 1.272 4.477 0.034
Autumn -2.594 1.437 3.257 0.071
Winter -1.613 1.107 2.214 0.137
Time of Day Morning 1.834 1.488 1.521 0.218
Noon 1.955 1.920 1.080 0.299
Afternoon 1.000 1.506 0.441 0.507
Night 2.723 1.740 2.449 0.118
Late Night 15.282 2.108 52.580 <0.001
Location 1.156 0.948 1.489 0.222
Random Parts
Level 2 7.584 2.855 7.058 0.008
Level 1 1.000 0.000 - -
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most studies conducted in Western countries,
subjects have consisted of people aged 65 years or
older®3% |n contrast, all the participants in this
study were 60 years old or over, with a mean age of
74.2 years. We also observed that the incidence of
falls or recurrent falls in elderly people increased
with age, a finding consistent with previously
reported data"”?". Unlike results from other
investigators, the present study was unable to detect
a gender difference in the incidence of falls or
recurrent falls™”>%*%,

Fall-Related Injuries

In our study, 45.2% of the falls were associated
with injuries. Others have reported that 12% to 42%
of falls had a fall-related injury[33'34] and 5%-10% of
falls resulted in serious injuries such as fractures (6%
to 8%)[25]. Falls and fall-related injuries can lead to
functional decline, disability, and sometimes death
in the eIderIyBS] Data from the United States
showed that a total of 15,802 persons aged 65 years
or older died as a result of injuries from falls in
20055, Existing studies have shown that common
minor injuries, such as bruises, abrasions, lacerations,
and sprains, account for a significant proportion
(44%) of all injuries caused by falls, whereas more
serious injuries, including hip and wrist fractures,
occur much less frequently (approximately 4% to
5%)[37'38]. The current study recorded 121 falls, of
which 48 resulted in injuries (39.7%), and most of
the injuries are of the minor types, similar to others’
observations. Moreover, we also noticed that older
age, living alone, dependence on walking aids,
poor health and abnormal dynamic balance placed
the individual at a higher risk for suffering
fall-related injuries. Generally, the elderly are
increasingly susceptible to injury because of the
higher prevalence of comorbidities, age-related
physiological changes and delayed functional
recovery, which in turn further exacerbate
deconditioning, a common occurrence in physically
inactive older people and characterized by reduced
functional capabilities of multiple body systems,
especially the musculoskeletal systemBg] As
individuals age, their ability to coordinate
movements, maintain steady gaits and control
postures gradually declines. As such, they are less
capable of making necessary reactions and
adjustments in time to avoid an impending fall®,
Meanwhile, this results in our study indicated that
compared with injuries due to single fall, injuries
related to recurrent falls had closer relationship with

intrinsic factors such as age, poor health, mobility
impairment, balance problem, and emotional
problem. This result was consistent with existing
study[4°].

Fall-Related Factors

Since falls are complex events attributable to a
host of factors, any effective prevention strategies
should take a targeted, multidisciplinary approach[“].
This study identified age, type of housing, height,
and width of stair steps, complexity to access to daily
supplies, illumination, monthly income, number of
household members, vision, physical status, gait and
balance function, fear of falls, doing physical
exercises, and frequency of drinking as the
contributing factors, supporting the notion that falls
are of multifactorial causes. Age is the most
prominent risk factor for falls. Normal aging is
accompanied with declines in several physiological
systems, including those associated with critical
cognitive and motor functions™®?. Environmental
factors, including housing without elevators,
inappropriate width/height of stair steps, difficultly
of access to daily supplies, and poor lighting, are also
important in contributing to falls. Interventions
based on environment hazard assessment have
proved to be beneficial in preventing falls®.
Nevertheless, reducing environment hazards alone
may be insufficient to significantly reduce the risk for
falls™",

The exact roles of the other factors have yet to
be more clearly defined. We found that higher
monthly income was related to fewer recurrent falls,
yet, according to another study, although an
increase in personal income seemed to have
reduced the probability of falling, the actual effect
was negligiblem]. Regarding living arrangement, our
study recognized living alone as a contributing factor
for falls, while other study either are in agreement
with ours® or consider it inconsequential”sl. It
needs to be pointed out that these observations
have come from different cultural and ethnic groups.
As many other studies >, poor health status
such as poor vision and low physical ability has been
proved to contribute to a higher risk of falls in our
study. Gait and balance disorders have been
consistently identified as one of the strongest risk
factors for falls”*®. The gait pattern in older people
tends to be less coordinated and makes them more
vulnerable to falls™”". Many older adults who have
experienced falls will develop a marked fear of
falling and some of them try to restrict their
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activities of daily Iiving[48], thus setting up a vicious
circle with debilitating consequences[49]. Similar to
what we found in this study, a reduction in the
incidence of falls after exercise has been reported[SO].
Drinking has traditionally been linked to increased
falls®. We noted that excessive drinking was
associated with increased falls. However, others
produced incongruous results, with one study
reporting light alcohol intake contributing to a lower
risk for falls®® and another failing to reconcile
cross-sectional and longitudinal data concerning the
impact of heavy drinking on falls®®. In our study,
considering the number of falls, we analyzed
associated factors for fall, single fall and recurrent
falls, respectively. The results showed that while
extrinsic factors such as environmental causes for
falling had a commonsense appeal, it was likely that
intrinsic factors such as health status, psychological
factors and functional assessment became more
important with recurrent falls, which also verified
the hypothesis proposed by Nickens®".

In order to identify intrinsic factors, we
conducted multilevel model analysis and found that
location had an influence on falls. Specifically, elderly
persons in good health had a higher likelihood of
encountering falls outdoors, whereas those in poor
health were more likely to fall indoors. This finding
was consistent with previously reported results®,
Additionally, summertime and late night of the day
were the times when elderly persons suffered fall
more frequently. It is likely that increased numbers
of activities scheduled for summertime was the
underlying cause for the increased frequency of falls.
As for late night, poor lighting or an altered mental
state could be responsible for the higher risk.

Limitations

There are several limitations in this study. In
particular, since self-reported data were used, the
incidence of falls could have been underestimated
because some participants might have been unable
to recall all the falls. The validity of the findings could
also be compromised by survival bias considering
that only those who had survived falls were surveyed
in this study. Meanwhile, the sample size 472 elderly
for a cross-sectional study was relatively small,
especially when testing a large number of potential
associated factors. Moreover, even though we
evaluated and adjusted many potential risk factors
for falls in the elderly, some other risk factors such
as medication use, bone mineral density and vitamin
D intake, which are also important predictors of falls,

were not included in this study. Therefore, future
studies should take those factors into consideration.

Conclusions

In conclusion, with the population aging very
rapidly in China, falls and their related injuries are
becoming an important healthcare concern and
economic burden. The occurrence of falls in
community-dwelling elderly people in Beijing is
common and increases with age. Both intrinsic and
extrinsic factors are associated with falls and their
related injuries. Some of these factors, like age or
gender, cannot be altered. However, many other fall
risk factors can be readily mitigated via intervention
measures. Therefore, intervention protocols and
outcome assessment methods need to be
established to help those at an increased risk for falls
and ultimately reduce the negative impact of falls in
older adults.
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