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ABSTRACT
Objectives To access the epidemiological characteristics
of elderly people using emergency medical services (EMS)
in Beijing, as a consequence of injurious falls, and the
association between an ageing population and injurious
falls.
Design A longitudinal observational study based on
Beijing EMS data.
Setting All citizens aged 60 years or above who used
EMS from 2010 to 2017 in Beijing, China.
Participants During 2010 to 2017, 2516 128 people used
EMS in Beijing. Of these, 1528 938 people aged under 60
years were excluded and the remaining 987 190 people
were included in our study.
Methods Data were from the emergency dispatch
database of Beijing's Emergency Medical Centre. We
described the proportion of elderly people using EMS in
Beijing due to injurious falls with regard to region, time,
sex, age and proportion of the elderly population.
Results Among the 987 190 participants who used EMS,
82 694 (8.38%) had had a fall. The proportion of falls rose
from 7.12% in 2010 to 9.45% in 2017, and was higher in
urban (8.62%) than in suburban (7.80%) regions. Elderly
people were more likely to use EMS due to injurious falls
during September to November (8.99%) than during
December to February (7.68%) (adjusted OR (aOR)=1.19),
and during 08:00 to 09:59 (10.02%) than during 00:00 to
01:59 (4.11%) (aOR=2.52). Elderly people in districts with
high (8.92%, aOR=1.15) and medium (8.23%, aOR=1.09)
proportions of an elderly population were more likely to
use EMS due to injurious falls than those in districts with a
low proportion of elderly population (7.81%).
Conclusions In Beijing, the proportion of elderly people
using EMS due to injurious falls increased with age, and
was positively correlated with the proportion of the elderly
population. Taking care of elderly people and preventing
injurious falls should be one of the key issues to be
handled in a society with an ageing population.

Introduction
Falls among elderly adults are a major public
health concern, especially in countries with

Strengths and limitations of this study
►► This was a long-term study of injurious falls among

elderly people using emergency medical services
(EMS) in a metropolis with the largest sample size
to date.
►► Our study was the first to study the correlation
between the proportion of elderly population and
injurious falls among elderly people, which was of
great value to enhancing care for older adults in
metropolises.
►► Some people use taxis or private cars instead of
calling for an emergency ambulance in an emergency, so that could not be calculated in our study.
►► Our study was not able to identify and specifically describe those who used EMS more than
once during the study period.

a huge amount of an ageing population.
Approximately 28%–35% of people aged 65
years or above fall each year.1 The proportion
of emergency department visit and hospital
admission due to falls for people aged 60
years or above range from 5.5 to 8.9 per 10
000 population and 1.6 to 3.0 per 10 000
population, respectively.1 Falls are a cause of
19% of all emergency department visits2 and
more than 50% of injury-related hospitalisations among elderly people.3 4 From 1990 to
2010 in USA, the disability-adjusted life years
(DALYs) rank for falls had declined from 24
to 15, which had become the third in injuries,
next only to road injury and self-harm.5
In China, falls are one of the leading
contributors to disease burden among
elderly people, leading to three million
DALYs in 2012.6 Among elderly people
who reported unintentional injuries in the
previous year in China, about 60% were
related to falls.7 In China’s largest cities, more
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older adults was correlated with the proportion of the
elderly population. The results of this study would fill the
blank in literature on injurious falls among elderly people
in Chinese EMS, draw attention towards injurious falls
among elderly people in an ageing society, and provide
the basis for prevention and timely treatment of injurious
falls among elderly people, enhancing the level of EMS,
and enhancing care for older adults.

Method
Study design and sample
This study is a long-term longitudinal observational study
based on EMS in Beijing. EMS in Beijing is undertaken
by the Beijing Emergency Medical Center. The study data
covered all 16 administrative districts in the city, including
6 urban districts (Fengtai, Shijingshan, Chaoyang,
Xicheng, Dongcheng, Mentougou) and 10 suburban
districts (Tongzhou, Pinggu, Shunyi, Fangshan, Yanqing,
Huairou, Miyun, Changping, Haidian, Daxing).
The study population included all elderly people (a
total of 2516 128 people aged 60 years or above) who
used EMS in Beijing from 1 January 2010 to 31 December
2017. After excluding 1528 938 people aged under 60
years, 987 190 people were included in our study. The
participant selection flow diagram is shown in figure 1.
Data collection
Data were from the emergency dispatch database of
Beijing Emergency Medical Center. Trained and qualified dispatchers asked and recorded data on sex, age and
call reasons of the patients at the time a call was received.
Data on year, month, time of day and district of the call
were automatically recorded by the dispatching system.
In our study, the overall proportion of the elderly population in Beijing and in urban and suburban regions was
calculated by the number of registered people aged 60
years or above (elderly population) and the number of
registered people in Beijing. Data on elderly population
every year were collected from the Report on the Information and Development Status of older people Population in
Beijing written by the Beijing Working Committee Office

Participant selection flow diagram. EMS, emergency medical services.
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than a third of community-living persons aged 60 years or
older had fallen each year, and about 30% of these falls
needed medical treatment.8
Over the past half century, China has witnessed a steady
increase in life expectancy.6 The average life expectancy
at birth has risen from 44.6 years in 1950 to 75.3 years
in 2015, and is expected to be around 80 years by 2050.6
Beijing is one of the largest cities in China and in the
world. By 2016, the registered population of Beijing had
reached 13 629 000.9 The number of people over 60 years
old had risen from 2.35 million in 2010 to 3.29 million
in 2016, with the proportion rising rapidly from 19% in
2010 to 24% in 2016.9 10 The huge population size and
rapid pace of population ageing poses great challenges to
the health of elderly people in Beijing.
Previous studies found that older adults use emergency
medical services (EMS) at higher rates than younger
populations.11 As a result, the ageing population will
place a greater demand on EMS systems. Emergency calls
related to falls account for a large proportion of EMS.
As the number of older adults is increasing rapidly in
China, the number of falls and fall-related injuries will
also increase. However, because of the lack of a large
data sample on elderly people's fall-related injuries and
on their use of EMS due to injurious falls, the improvement of EMS for injurious falls among elderly people still
lacks evidence. Moreover, previous studies indicated that
prevalence of falls among elderly people changed over
time and the living environment,12 13 and the degree of
population ageing and infrastructure construction such
as roads in urban and suburban regions of Beijing are
quite different from each other. Therefore, it is necessary to look into the current situation, trends and differences among different times and regions about the use of
EMS due to injurious falls among elderly people, so as to
enhance the capability of EMS in Beijing.
Using the emergency dispatch database of Beijing
Emergency Medical Center from 2010 to 2017, this study
aimed to explore the epidemiological characteristics of
elderly people using EMS due to injurious falls in the
past 8 years in terms of month, time of the day, sex, age,
region, and to analyse if prevalence of injurious falls in
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Measures
Injurious falls
Patients were determined as using EMS due to injurious
falls if falls were mentioned in the reasons for the call.
We excluded re-examinations for a fall-related injury, fall
histories and falls related to suicide.
Sociodemographic factors
According to the administrative divisions, 16 districts
were divided into two groups as follows: urban regions
and suburban regions. According to the division of four
seasons in China, 12 months were divided into four groups
as follows: March to May, June to August, September
to November and December to February. According to
the 24-hour system, accurate times of the calls were divided
into 12 groups of 2 hours each. The ages of the participants were divided into three groups as follows: 60–79
years old, 80–100 years old and age not indicated (age of
these people was informed as over 60 years at the time of
calling, but the specific age was not given). The proportion of elderly population in each district every year was
categorised as three groups according to the maximum
(29.2%) and the minimum (15.8%): low proportion of
elderly population (15.0%–19.9%), medium proportion
of elderly population (20.0%–24.9%) and high proportion of elderly population (25.0%–30.0%). The group
interval was equal to a third of the difference between the
upper limit (30.0%) and the lower limit (15.0%). Data on
the registered population in 2017 were not available until
our study.
Statistical analyses
Proportions were used to describe data distribution
related to region, month, time of day, sex, age and proportion of elderly population of all the participants and those
called due to injurious falls. The proportion of using EMS
due to injurious falls among elderly people using EMS
(proportion of falls) was calculated using percentage
and 95% CI. The differences in the proportion of falls
between urban and suburban regions among different
sex and age groups were analysed using the χ2 test. The
analyses of trends of the proportion of falls from 2010 to
2017 were evaluated both overall and for participants in
urban and suburban regions separately using percentage,
95% CI and linear trend χ2 test. Percentages with 95% CI
were unadjusted and were calculated by the normal distribution method. Univariable and multivariable logistic
regression models were used to analyse determinants
Zhao S, et al. BMJ Open 2019;9:e028292. doi:10.1136/bmjopen-2018-028292

related to the proportion of falls. Month, time of day, sex,
age, region and proportion of elderly population were all
included in the multivariable logistic regression model as
independent variables. Crude ORs (cORs) and adjusted
ORs (aORs) with 95% CIs were used to quantify effect
size. IBM SPSS Statistics V.22 was used for χ2 test and
linear trend χ2 test, and Stata MP V.14 was used for other
data management and analyses.
Ethical considerations
The study used information that is available in the emergency dispatch database of the Beijing Emergency Medical
Center, and all identifiable information was removed.
Patient and public involvement
Patients and the public were not involved in the design
and conduct of the study. But the study findings will be
disseminated through multiple channels including publication, meetings, conferences and social media.

Results
The analyses included 987 190 participants. Time distribution of the participants are as follows: 514 320 (52.10%)
were from September to February; 553 641 (56.08%)
were at 08:00 to 17:59. Demographic characteristics of
the participants are as follows: 559 073 (56.63%) were
between 60 years to 79 years of age;. 489 388 (50.43%)
were male; 698 988 (71.09%) were in urban regions, and
797 818 (81.14%) were in districts with medium and high
proportions of elderly population (table 1).
Among the 987 190 participants who used EMS, 82 694
had had a fall, a proportion of 8.38% (95% CI 8.32% to
8.43%). The proportion of elderly population rose from
18.7% in 2010 to 24.2% in 2016, while the proportion of
falls rose from 7.12% (95% CI 6.95% to 7.29%) in 2010
to 9.45% (95% CI 9.31% to 9.58%) in 2017. In urban
regions, the proportion of elderly population rose from
20.0% in 2010 to 25.5% in 2017, while the proportion of
falls rose from 7.38% (95% CI 7.20% to 7.57%) in 2010
to 9.76% (95% CI 9.59% to 9.94%) in 2017. In suburban
regions, the proportion of elderly population rose from
16.6% in 2010 to 21.9% in 2017, while the proportion of
falls rose from 5.61% (95% CI 5.23% to 6.01%) in 2010 to
8.93% (95% CI 8.72% to 9.15%) in 2017. The same trend
was seen in all the 16 districts of Beijing (table 2, figure 2,
online supplementary table 1).
Among male participants, proportion of falls was
higher in urban regions (7.30%, 95% CI 7.22% to 7.39%)
than in suburban regions (6.77%, 95% CI 6.65% to
6.91%) (p<0.0001). Among female participants, proportion of falls was higher in urban regions (9.92%, 95% CI
9.82% to 10.02%) than in suburban regions (8.89%,
95% CI 8.74% to 9.05%) (p<0.0001). An upward trend in
the proportion of falls was seen in urban and suburban
regions in both, the male and female groups (p<0.0001)
(figure 3, online supplementary table 3).
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on Ageing. Data on registered population every year
were collected from the Beijing Statistical Yearbook written
by the Beijing Municipal Bureau of Statistics and Survey
Office of the National Bureau of Statistics in Beijing. The
data on registered population in 2017 were not available
until our study. The proportion of elderly population
in each district every year was directly collected from
the Report on the Information and Development Status of older
people Population in Beijing.
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Number of participants
Characteristics

N

%

Overall
Month of the call

987 190

100.00

 March–May

245 292

24.85

 June–August

227 578

23.05

 September–November

250 852

25.41

 December–February

263 468

26.69

 00:00–01:59

48 736

4.94

 02:00–03:59

42 573

4.31

 04:00–05:59

46 115

4.67

Time of the call during a day

 06:00–07:59

72 382

7.33

 08:00–09:59

151 010

15.30

 10:00 - 11:59

104 199

10.56

 12:00–13:59

111 506

11.30

 14:00–15:59

100 812

10.21

 16:00–17:59

86 114

8.72

 18:00–19:59

79 393

8.04

 20:00–21:59

80 701

8.17

 22:00–23:59

63 649

6.45

 Male

489 388

50.43

 Female

480 974

49.57

 60–79

559 073

56.63

 80–100

391 079

39.62

37 038

3.75

 Urban

698 988

71.09

 Suburban

284 215

28.91

Sex

Age, years

 Not indicated
Region

Proportion of elderly population
 Low

185 385

18.86

 Medium
 High

469 367
328 451

47.74
33.41

Participants with missing sex data (16 828) or missing district data
(3987) were respectively excluded in the corresponding analysis.

Among participants aged 60–79 years, the proportion of falls was higher in urban regions (7.37%, 95% CI
7.29% to 7.46%) than in suburban regions (6.87%,
95% CI 6.75% to 6.99%) (p<0.0001). There was no
difference in proportion of falls between urban regions
(9.41%, 95% CI 9.31% to 9.52%) and suburban regions
(9.60%, 95% CI 9.41% to 9.79%) among participants
aged 80–100 years (p=0.100). An upward trend in proportion of falls was seen in urban and suburban regions,
4

both in the 60–79 years and the 80–100 years age groups
(p<0.0001) (figure 3, online supplementary table 3).
The proportion of falls in different months, time of day,
sex, age, region and proportion of elderly population
groups is shown in table 3. Through multivariate logistic
regression analysis, factors associated with proportion of
falls are as follows: month, time of day, sex, age, region
and proportion of elderly population. Elderly people
in Beijing were more likely to use EMS due to injurious falls from September to November (autumn) than
from December to February (winter) (aOR=1.19, 95% CI
1.16 to 1.21). Elderly people in Beijing were more likely to
use EMS due to injurious falls during 08:00 to 09:59 than
during 00:00 to 01:59 (aOR=2.52, 95% CI 2.40 to 2.64).
Female elderly people were more likely to use EMS due
to injurious falls than male elderly people (aOR=1.38,
95% CI 1.36 to 1.40). Elderly people in Beijing with
unindicated age (aOR=2.18, 95% CI 2.11 to 2.25) and
those aged 80–100 years (aOR=1.29, 95% CI 1.27 to 1.31)
were more likely to use EMS due to injurious falls than
those aged 60–79 years. Elderly people in urban regions
were more likely to use EMS due to injurious falls than
those in suburban regions (aOR=1.07, 95% CI 1.05 to
1.09). Elderly people in districts with high (aOR=1.15,
95% CI 1.12 to 1.17) and medium (aOR=1.09, 95% CI
1.06 to 1.11) proportions of elderly population were
more likely to use EMS due to injurious falls than those
in districts with low proportion of elderly population
(table 3).

Discussion
Our study found that the overall proportion of falls among
elderly people in Beijing was 8.38%, and the proportion of
falls increased with time in 8 years. A previous study among
people aged 70 years or more who presented to the emergency department in Vancouver General Hospital in 2008
found that among all the elderly patients' visits, 19% were
fall-related.2 The proportion of falls in our study is lower
than in the results of the study in Vancouver, maybe due
to differences in family structures and or because of the
differences in the prevalence of other diseases between
the two countries. A previous study in 2013 based on a
community questionnaire in China indicated that the
overall prevalence of falls among people aged 60 years or
above in the previous 6 months was 8.0%.14 And the prevalence of falls among community-dwelling elderly people
in Beijing and Shanghai had been increasing with years.8
In our study, we found the same rising trend. The EMS in
China's megacities like Beijing is the most widespread and
affordable EMS for residents, and plays a very important
role in the timely treatment and care of elderly people.
Sometimes it is even the only available health resource.
Thus, it is a good indicator of elderly people’s injuries
which require medical assistance. However, to our knowledge, there has been no research on the proportion of
falls among Chinese people using EMS.
Zhao S, et al. BMJ Open 2019;9:e028292. doi:10.1136/bmjopen-2018-028292
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Table 1 Characteristics of elderly people using emergency
medical services (EMS) in Beijing from 2010 to 2017
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Proportion of elderly population
(%)

Using EMS
Overall

Year

Overall

Urban

Suburban

Overall
-

-

-

18.7

20.0

16.6

19.4

20.7

17.3

20.3

21.5

18.2

21.2

22.5

19.1

22.3

23.5

20.1

23.3

24.6

21.2

24.2

25.5

21.9

-

-

-

2010
2011
2012
2013
2014
2015
2016
2017

Number,
N

Urban
Proportion of
falls,
% (95% CI)

Number,
N

Suburban
Proportion of
falls,
% (95% CI)

Number,
N

Proportion of
falls,
% (95% CI)

987 190

8.38
(8.32 to 8.43)

698 988

8.62
(8.55 to 8.68)

284 215

7.80
(7.70 to 7.90)

88 894

7.12
(6.95 to 7.29)

75 534

7.38
(7.20 to 7.57)

13 358

5.61
(5.23 to 6.01)

95 960

7.51
(7.34 to 7.68)

75 051

7.81
(7.62 to 8.01)

20 764

6.42
(6.10 to 6.77)

104 937

7.87
(7.71 to 8.03)

84 073

8.08
(7.90 to 8.26)

20 342

7.04
(6.70 to 7.40)

111 746

8.17
(8.01 to 8.33)

85 918

8.69
(8.50 to 8.88)

25 397

6.43
(6.13 to 6.73)

119 348

8.20
(8.05 to 8.36)

86 112

8.60
(8.42 to 8.79)

32 729

7.16
(6.89 to 7.45)

133 893

8.67
(8.52 to 8.82)

86 304

8.95
(8.76 to 9.14)

45 498

8.18
(7.93 to 8.44)

153 886

8.78
(8.64 to 8.92)

95 197

9.03
(8.85 to 9.22)

58 401

8.38
(8.16 to 8.61)

178 526

9.45
(9.31 to 9.58)

110 799

9.76
(9.59 to 9.94)

67 726

8.93
(8.72 to 9.15)

χ2

616.897

432.603

372.839

P values

<0.0001

<0.0001

<0.0001

Participants with missing district data (3987) were excluded in the analysis of urban and suburban regions.
Percentages with 95% CI were unadjusted and calculated by the normal distribution method.

According to WHO, China has become an ageing
society, while Beijing, as the capital of China, has become
an aged city.15 From 2010 to 2017, the proportion of
elderly population has increased from 18.7% to 24.2%.
Ageing in China means the increase in the number of
elderly people, and the decline of family size and changes
in family structure. More and more elderly people
no longer live with young adults. In 2005, 56.7% of
elderly people in China were living with their children,
noticeably down from 73.1% in 1982.16 In Beijing, the
proportion of the elderly population living in pure older
family had increased to 16.1% in 2016, which was 14.7%
in urban regions and 18.8% in suburban regions.9 As a
result, more elderly people are not getting enough care
from their relatives.
In the 8 years, the proportion of falls increased with
time in both urban and suburban regions, while the
proportion of elderly population in both urban and
suburban regions increased as well. The proportion
of falls was higher in urban regions over the years, but
the growth was more drastic in suburban than in urban
regions. Previous studies have found that elderly people
in rural areas are more likely to fall7 17 or to be hospitalised due to fall-related injuries18 than those in urban areas
because of differences in environmental and socioeconomic factors such as roads, indoor floors and income.1
Zhao S, et al. BMJ Open 2019;9:e028292. doi:10.1136/bmjopen-2018-028292

However, our study found a higher overall proportion of
falls in urban regions (8.62%) than in suburban regions
(7.80%), which was inconsistent with previous studies.
This might be because the differences in the living environment between urban and suburban regions of Beijing
are not as distinct as the differences between urban and
rural areas in other cities. Besides, differences between
the indicators of our study and previous studies might
also be an important reason, as higher awareness of the
serious consequences of falls among elderly people in
urban regions than in suburban regions might lead to
a higher proportion of people using EMS due to falls.
Adequate and accessible aged care services play
a critical role in reducing the risk of falls. Previous
studies have reported that fall risk was higher among
elderly people living alone than those cohabitating.19
Elderly people are care-dependent because of loss of
functioning resulting from chronic diseases and age-associated impairments, such as mobility impairment,
cognitive impairment, vision impairment, hearing
impairment and urinary incontinence.6 Social care
needs of elderly people are driven by their inability to
self-care and live independently, most often assessed by
needing help to undertake one or more basic activities
of daily living such as bathing, dressing or toileting.20
These function impairments are all risk factors for
5
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Table 2 Proportion of elderly population and elderly people using emergency medical services (EMS) due to injurious falls in
urban and suburban regions of Beijing from 2010 to 2017

Open access

Proportion of elderly population and proportion of falls in 2010 and 2017 for each district of Beijing.

falls in elderly people.13 21–24 Now, many communities
in Beijing are trying to improve safety by providing
multiple services to elderly people based on communities and institutions, including providing meals for
elderly people, installing emergency medical rescue
callers for pure older families in urban regions, and
opening spiritual care hot lines for elderly people.9
These kinds of services are playing a role in preventing
elderly people from falling and helping them get emergency medical assistance in time after falling. However,
studies have found that, because of a heavier burden of
the elderly population, aged care services in the urban
regions of Beijing were inadequate compared with the
suburban regions,25 which might be the main reason for
6

the higher proportion of falls in the urban regions of
Beijing. Compared with urban regions, suburban regions
have witnessed great changes in the economic structure
in the past decade. The share of agriculture in the GDP
has been decreasing and young adults have tended not
to live in a big family with their old parents any more.
However, young people moving out of the big family
may need economic support from their parents, which
make elderly people continue to work despite functional disability.6 These might lead to a faster increase
of the proportion of falls in suburban regions. Besides,
rapid development of road construction and traffic have
also complicated the impact on residents' health and
safety in both urban and suburban regions, and may lead
Zhao S, et al. BMJ Open 2019;9:e028292. doi:10.1136/bmjopen-2018-028292
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Figure 2

Open access

Trends in proportion of elderly population and proportion of falls in urban and suburban regions from 2010 to 2017.

to changes in prevalence of falls among elderly people.26
This should be studied in future research.
The growing tendency of proportion of falls in urban
and suburban regions was also seen among different
age and sex groups. The proportion of falls was higher
in urban regions than in suburban regions in every age
and sex group except in the 80–100 years age group. That
highlighted a harsh condition of injurious falls among
the very elderly age group in suburban regions. It seems
that most elderly people in suburban regions are facing
more serious problems of injurious falls than those in
urban regions.
Previous studies have demonstrated that older age and
female gender is related to higher risk of falls among
Zhao S, et al. BMJ Open 2019;9:e028292. doi:10.1136/bmjopen-2018-028292

elderly people because of a decline in physical function.7 19 Our study found that elderly people in Beijing
aged 80–100 years were 1.29 times more likely to use
EMS due to injurious falls than those aged 60–79 years,
and female elderly people were 1.38 times more likely to
use EMS due to injurious falls than male elderly people,
which were consistent with previous studies. This
emphasised the importance of paying close attention to
injurious falls among women and people with advanced
age. Moreover, the age group of ‘non-available’ showed
a notable higher proportion of injurious falls than other
age groups. This shows that elderly people in this group
were those not able to state their age clearly because of
poor cognitive performance or lack of caregivers. As a
7
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Figure 3
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Participants using EMS
Proportion of falls,
due to injurious falls, N (%) % (95% CI)

cOR (95% CI)

aOR* (95% CI)

Overall
Month of the call

82 694 (100.00)

8.38 (8.32 to 8.43)

-

-

 March–May

19 808 (23.95)

8.08 (7.97 to 8.18)

1.06 (1.03 to 1.08)

1.05 (1.03 to 1.07)

 June–August

20 108 (24.32)

8.84 (8.72 to 8.95)

1.17 (1.14 to 1.19)

1.16 (1.14 to 1.18)

 September–November

22 545 (27.26)

8.99 (8.88 to 9.10)

1.19 (1.16 to 1.21)

1.19 (1.16 to 1.21)

 December–February

20 233 (24.47)

7.68 (7.58 to 7.78)

1.00

1.00

 00:00–01:59

2001 (2.42)

4.11 (3.93 to 4.29)

1.00

1.00

 02:00–03:59

1934 (2.34)

4.54 (4.35 to 4.74)

1.11 (1.04 to 1.18)

1.11 (1.04 to 1.19)

 04:00–05:59

2810 (3.40)

6.09 (5.88 to 6.32)

1.52 (1.43 to 1.61)

1.50 (1.42 to 1.59)

Characteristics

Time of day during the call

 06:00–07:59

7027 (8.50)

9.71 (9.49 to 9.93)

2.51 (2.39 to 2.64)

2.46 (2.34 to 2.59)

 08:00–09:59

15 125 (18.29)

10.02 (9.87 to 10.17)

2.60 (2.48 to 2.73)

2.52 (2.40 to 2.64)

 10:00–11:59

10 261 (12.41)

9.85 (9.67 to 10.03)

2.55 (2.43 to 2.68)

2.49 (2.36 to 2.61)

 12:00–13:59

9847 (11.91)

8.83 (8.67 to 9.00)

2.26 (2.15 to 2.38)

2.20 (2.09 to 2.31)

 14:00–15:59

9302 (11.25)

9.23 (9.05 to 9.41)

2.37 (2.26 to 2.49)

2.31 (2.20 to 2.43)

 16:00–17:59

8570 (10.36)

9.95 (9.75 to 10.15)

2.58 (2.46 to 2.71)

2.51 (2.39 to 2.64)

 18:00–19:59

6562 (7.94)

8.27 (8.08 to 8.46)

2.10 (2.00 to 2.22)

2.06 (1.96 to 2.17)

 20:00–21:59

5932 (7.17)

7.35 (7.17 to 7.53)

1.85 (1.76 to 1.95)

1.82 (1.72 to 1.91)

 22:00–23:59

3323 (4.02)

5.22 (5.05 to 5.40)

1.29 (1.22 to 1.36)

1.27 (1.20 to 1.35)

 Male

34 971 (43.01)

7.15 (7.07 to 7.22)

1.00

1.00

 Female

46 339 (56.99)

9.63 (9.55 to 9.72)

1.39 (1.37 to 1.41)

1.38 (1.36 to 1.40)

 60–79

40 280 (48.71)

7.20 (7.14 to 7.27)

1.00

1.00

 80–100

36 978 (44.72)

9.46 (9.36 to 9.55)

1.34 (1.33 to 1.36)

1.29 (1.27 to 1.31)

14.68 (14.32 to 15.04) 2.22 (2.15 to 2.28)

2.18 (2.11 to 2.25)

Sex

Age, years

 Not indicated

5436 (6.57)

Region
 Urban

60 243 (73.11)

8.62 (8.55 to 8.68)

1.12 (1.10 to 1.13)

1.07 (1.05 to 1.09)

 Suburban

22 160 (26.89)

7.80 (7.70 to 7.90)

1.00

1.00

Proportion of elderly population
 Low

14 481 (17.57)

7.81 (7.69 to 7.93)

1.00

1.00

 Medium
 High

38 622 (46.87)
29 300 (35.56)

8.23 (8.15 to 8.31)
8.92 (8.82 to 9.02)

1.06 (1.04 to 1.08)
1.16 (1.13 to 1.18)

1.09 (1.06 to 1.11)
1.15 (1.12 to 1.17)

Participants with missing sex data (16 828) or missing district data (3987) were respectively excluded in corresponding analysis of proportion
of falls and crude OR (cOR). Participants with missing sex or district data (20 723) were excluded in analysis of adjusted OR (aOR).
Percentages with 95% CI were unadjusted and calculated by the normal distribution method.
*Adjusted using the multivariable logistic regression model that included all six characteristics in this table.

result, they were faced with a higher risk of injurious
falls.
A previous report has indicated that autumn was the
peak time of falls among elderly people, with a proportion
of 27.69%.27 Our study came to a similar conclusion that
elderly people were more likely to use EMS due to injurious
falls in autumn. Because of the relatively pleasant climate
during autumn in Beijing, elderly people may increase
8

their activities at this time. In our study, the proportion
of falls was higher in summer than in winter, however,
the number of people using EMS due to injurious falls
was lower in summer than in winter. This may be because
of relatively more distinct increase of diseases other than
falls in winter, such as cardiovascular diseases. Previous
studies showed that most falls among elderly people
occurred in the morning (34.6%–42.1%),13 28 but few
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Table 3 Proportion of falls and risk factors for using emergency medical services (EMS) due to injurious falls among
elderly people in Beijing from 2010 to 2017
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Conclusion
In this large sample study of elderly people using EMS
in Beijing, China, the proportion using EMS due to injurious falls increased with the years from 2010 to 2017,
while the proportion of the elderly population increased
as well. The proportion of falls was higher in urban than
in suburban regions. Using EMS due to injurious falls was
more likely to happen in autumn and daytime. Higher
age, female gender and living in urban regions were associated with an increased proportion of falls. The proportion of falls was positively correlated with the proportion
of older population.
The effects of a fall on an older person can be devastating, possibly resulting in chronic pain, loss of independence and diminished quality of life.33 Beijing has
become an aged society with the population ageing at
a high pace. Injurious falls among elderly people has
become an important public issue, which is severely
affecting the health of the older population. Recently,
the government of Beijing has issued a series of policies
to continuously integrate and improve the prehospital
emergency medical system and the dispatch command
system, in order to provide better services to residents of
Beijing. However, there are things that remain to be done
by the relevant departments of the government to allocate
limited health resources and improve EMS more reasonably and specifically. Moreover, care and prevention of
falls in elderly people were crucial to achieve healthy and
active ageing for all ageing societies. Close care should be
paid to women and those older, while some specific time
and activities should be paid special attention to. More
studies focused on geriatric emergency medical assistance
and injury prevention should be conducted, especially for
those developing countries which were becoming or have
already turned into aged societies.
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studies reported a specific estimate of time for falls or
fall-related injuries. Our study found that 08:00–09:59
and 16:00–17:59 were two peaks of using EMS due to
injurious falls among elderly people. Previous studies
indicated that bedroom and community were the most
common locations of falls indoors and outdoors for
elderly people,28 and using the toilet and walking were
two main activities elderly people were doing when a fall
occurred.29 In Chinese cities, 08:00–09:59 is always the
time for many elderly people to get up from bed, use the
toilet and go out for a walk or shopping, and 16:00–17:59
is the time for some elderly people to go out to shop or
to pick up their grandchildren. These periods of time are
exactly the peaks of using EMS due to injurious falls in
our results. As is mentioned above, elderly people today
in China are getting less care from their adult children.
Moreover, a pretty big number of elderly people start
to play an important role in shopping and housework
in a family. Plenty of activities and lack of intensive care
lead to a huge potential of injurious falls. Therefore,
the government and social forces are supposed to play
a more important role in the care of elderly people, in
accordance with healthy and active ageing.30 The provision of affordable and accessible social care services to
elderly people and the improvement of the geriatric
healthcare system entail vigorous support from the
government at all levels and the active participation of
all in society.31 32
Our research has the following strengths. First, it was
a long-term study of injurious falls among elderly people
using EMS in a metropolis with the largest sample size
till now. Second, different from most previous research
based on questionnaire surveys in the community, the
data of our study were the dispatch data from the Beijing
Emergency Medical Center, which focused on actual falls
requiring medical care and avoided recall bias to some
extent. Occurrence of injurious falls in our study was
better in authenticity and timeliness. Third, our study
was the first to study the correlation between the proportion of older population and injurious falls among
elderly people, which was of great value to enhancing
care for older adults in metropolises. Our study also has
several limitations. First, some people use taxis or private
cars instead of calling for an emergency ambulance in an
emergency, so that could not be calculated in our study.
Second, we used the number of dispatches as the statistical unit in this study. However, some elderly people
might use EMS more than once during the study period.
This group of people might be at higher health risk than
others. Limited by the data, our study was not able to
identify and specifically describe these people. Third, not
all of our participants called for EMS immediately after
falling. People falling at night might not call for EMS
until daytime came, which might lead to underestimation
of the proportion of falls at night.
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