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ABSTRACT
Objective To describe the cause and nature of injuries,
and care-seeking behaviour following injury, among
community-dwelling older adults.
Methods We used 10 years of the nationally
representative Integrated Health Interview Series data,
providing information on individual characteristics, cause
and nature of injuries, and care-seeking behaviour for
3074 adults 65 years of age and older. Univariate and
bivariate analyses were used to evaluate overall patterns
and test for group-level differences.
Results Approximately 40% of injuries were
characterised as hip fracture, head injury and/or other
fracture, with the remaining 60% consisting of other,
milder types of injuries like bruises, strains and sprains.
Fifty-eight per cent of injuries required a visit to the
emergency room or transportation via an emergency
vehicle, and 19% required hospitalisation. Injuries
sustained in a fall were more likely to be serious than
those due to other reasons. Older women, those ages
80+, those living with others with no spouse or partner
present and those with activities of daily living/
instrumental activities of daily living disabilities were
more vulnerable to serious injuries and serious injury
consequences relative to other older adults.
Conclusions Our results suggest that injuries,
especially falls, are a pressing public health concern for
the growing population of older adults. Injury prevention
outreach should take extra measures to reach certain
subgroups of older adults that have been identiﬁed as
especially vulnerable. Because so many injuries are due
to reasons other than falling and/or do not result in
hospitalisation, more interventions should be designed
for general injury prevention and outpatient settings.
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The USA has a rapidly ageing population, with the
number aged 65 and older expected to double and
the number aged 85 and older expected to increase
20% by 2050.1 Two major concerns associated
with the growing population of older adults are
maintaining a high quality of life and slowing the
growth of healthcare-related expenses.2 Because
institutionalisation is associated with diminished
quality of life and high healthcare expenses,2–4 it is
important to delay admission to long-term care
facilities for as long as possible. Injuries sustained
by older adults, especially falls, are a major predictor of institutionalisation5 6 and accordingly the
ﬁnancial burden of injuries is substantial. In 2010,
direct medical care costs among older adults
totalled $28.6 billion for non-fatal injuries and
$1.1 billion for fatal injuries.7

The available evidence suggests that injuries
among older adults are common, increasing over
time and frequently fatal. In fact, injury is the
eighth leading cause of death among older adults
and from the mortality perspective is comparable
in magnitude to Alzheimer’s disease, diabetes and
inﬂuenza.8 During 2001, 2.7 million adults aged
65 and older were treated in emergency departments for non-fatal injuries9 and 39 000 adults age
65 and older died from injuries.10 Non-fatal injuries increased 18% between 2001 and 2013, with
2.9 million older adults treated in emergency
rooms (ERs) for non-fatal injuries and 54 500
dying from injuries in 2013.7
Previous research also indicates that there are
important group differences in injury incidence
rates and consequences. For example, older women
experience a higher rate of falls and are more likely
to be hospitalised with a fall-induced hip fracture
than men.11 Despite the higher rate of falls and
fall-induced hip fracture among women, however,
men are much more likely to die after a fall. There
may be other important group differences that have
not been considered in previous research on injuries among older adults.
Despite the urgent need for good information on
injuries among older adults, available information
is limited in at least two important ways. First,
most information on the US older adult population
is limited to fall-related injuries,7 12–15 with some
exceptions.8 10 16 Second, most studies of injuries
among older adults in the USA use emergency
department or hospital-based samples.11 12 17–19
Those receiving care in ERs or hospitals are likely
to be older and frailer than those receiving care in
outpatient settings, and studies reliant on ER and
hospital-based samples may overestimate the
number of serious injuries. Of the information collected from community-based samples, most use a
single year of data,13 small samples13–15 and/or
draw from a single community.15 One notable
exception16 investigated injuries using the National
Health Interview Surveys (NHIS) among the US
community-dwelling population and provided
selected estimates for older adults, but their
primary focus was the general population and they
provided estimates through 2007 only. As a result
of these limitations, the majority of ﬁndings
from previous studies are unlikely to generalise to
the population of community-dwelling older
Americans.
To guide injury prevention efforts among older
adult populations, we must have high-quality,
nationally representative information about injuries
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sustained by older adults living in the community. The current
study makes two contributions to the body of knowledge about
injuries among older adults. First, it uses 10 years of a large,
nationally representative survey of the community-dwelling US
population to characterise the cause and nature of injuries, and
care-seeking behaviour following injury among the older adult
population. Second, it determines whether injuries and careseeking behaviour differ by age group, sex, race and ethnicity,
living arrangements and activities of daily living (ADL) or
instrumental activities of daily living (IADL) disability. Our
investigation will help deﬁne prevention needs and enable more
effective targeted interventions.

MATERIALS AND METHODS
Data
This study used a pooled sample of the 2004–2013 Integrated
Health Interview Series (IHIS), an integrated database of the
NHIS. Using the IHIS20 made it dramatically easier to make
consistent comparisons across samples and manage the complex
NHIS data. The NHIS is an annual, nationally representative
survey of the non-institutionalised, civilian US population,
funded by the National Centers for Health Statistics. Each year,
the NHIS interviews 80 000–100 000 people. The NHIS collects information about health status, healthcare access and use,
health behaviours and key socio-demographic characteristics.
Information for this study was drawn from the core family questionnaire, covering all members of NHIS-participating households, and the injury supplement, asked about all persons
reporting an injury in the family questionnaire. The sample for
this study was limited to adults aged 65 and older who sustained
at least one medically attended, non-fatal injury in the 3 months
prior to the survey, yielding a sample size of 3074. Although the
injury questions are available prior to 2004, changes in the collection of injury data instituted in 2004 limit the comparability
of these data with pre-2004 data.

Variables
An injury here refers to the traumatic event in which a person
was harmed seriously enough by an external cause (eg, a fall or
a motor vehicle incident) to seek medical advice or treatment in
the past three months. For analyses, we consider only one injury
episode per person. Nearly all survey participants injured during
the 3-month recall period (94.6%) sustained only one injury,
which is consistent with published research using the NHIS.16
We conducted supplementary analyses that included all injuries
and that used the second, rather than the ﬁrst, injury episode
per person and found that results were identical. We identiﬁed
the cause of injury—including transportation-related incidents,
falls, overexertion, being struck by an object or person, or some
other cause—and the nature of injury—including hip fracture,
head injury, other fracture or other injury. Other causes of
injury included animal or insect bite, cut or pierced, poisoning,
ﬁre, burn, or scald-related injury, machinery and a residual
‘other’ category, which constituted 7.8% of the total injuries.
We also described where the injured person sought medical care
for the injury, including doctor’s ofﬁce or clinic, ER or emergency vehicle, call to medical professional or hospital. Injured
persons could have received more than one type of care.
Patterns in cause of injury, nature of injury and care-seeking
behaviour were analysed by ﬁve key characteristics: age, sex,
race and ethnicity, living arrangements and disability. Age was
grouped into four categories: 65–69, 70–74, 75–79 and 80+.
Sex was deﬁned as male or female. Race and ethnicity was
deﬁned as a three-category variable: non-Hispanic white,
2

non-Hispanic black and a residual other category. Living
arrangements were classiﬁed into three categories: living with
spouse or partner (regardless of whether they also lived with
others), living alone and living with others without spouse or
partner. For those living with others without spouse or partner,
80% lived with an adult child, 7% lived with a grandchild and
6% lived with a brother or sister (not shown). Disability was
deﬁned in two ways: (1) ADL disability lasting >3 months, that
is, needed help in eating, bathing, toileting, dressing and/or
getting around inside of the home; and (2) IADL disability
lasting for >3 months, that is, needed help to perform light
housework, shop for oneself, manage money or take the right
amount of medication at the right times. Only those who had a
disability prior to the 3-month injury recall period were considered to have a disability so that we could evaluate those with
disabilities separately from those that may have been incurred as
a result of injuries.

METHODS
We employed univariate analyses to describe the cause and
nature of injury and care-seeking behaviour following injury,
and bivariate analyses to evaluate group differences. Statistical
signiﬁcance of group differences was evaluated using a set of
two-tailed χ2 or t tests. All estimates were population weighted
and adjusted for complex survey design.21 All statistical analyses
were performed using Stata V.12.1. Statistical signiﬁcance was
accepted at the p<0.05 level.

RESULTS
Population-weighted characteristics of community-dwelling older
adults who sustained at least one injury are presented in table 1.
The mean age was approximately 76 years of age and roughly
65% of injured older adults were women. Almost half lived with
a spouse or partner, 40% lived alone and 13% lived with others
without a spouse or partner. About 10% of injured older adults
living in the community needed help with ADLs or IADLs.
Among those who sustained an injury, 63% were injured due
to a fall. Four per cent of injuries resulted in hip fracture, 10%
in head injury, 23.2% in other fracture and 62.8% in some
other type of injury, mainly bruises, sprains and strains. Injured
older adults most frequently sought care at a doctor’s ofﬁce or
clinic and using an emergency vehicle or ER was also common.
Approximately 40% called a medical professional and nearly
one in ﬁve were hospitalised. Forty-one per cent of injured
older adults did not visit an ER or hospital (not shown).
When we compared the nature of injuries of those who fell to
those injured from another cause, we saw that fallers sustained
more serious injuries—that is, hip fractures, head injuries and
other fractures—compared with non-fallers (see ﬁgure 1).
Incidence of hip fracture was ﬁve times higher, head injury was
four times higher and other fracture was two times higher
among those injured due to a fall than those injured due to
some other cause. When we compared older adults who were
hospitalised for their injuries with those who were not, we
observed that hospitalised older adults sustained more serious
injuries (see ﬁgure 2). Notably, those with hip or other fractures
were more likely to be hospitalised, but hospitalisation was not
signiﬁcantly associated with head injury.
There were several signiﬁcant group differences in the cause
of injury (see table 2). Women were more likely to fall than
men, and those living with others were at greater risk of falling
compared with those living with a spouse or partner and those
living alone. Older adults with disabilities were also signiﬁcantly
more likely to fall relative to those without disabilities. Falls
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Table 1 Characteristics of the population of community-dwelling
injured older adults, 2004–2013

Variables
Age (mean)
65–69
70–74
75–79
≥80
Female
Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Other
Living arrangements
Living with spouse/partner
Living alone
Living with others
ADL/IADL disability before injury
Cause of injury
Fall
Overexertion or strenuous movements
Struck by object or person
Transportation-related
Some other cause
Nature of injury
Hip fracture
Head injury
Other fracture
Other injury
Care-seeking behaviour
Visited doctor’s office or clinic
Used emergency vehicle or emergency room
Called medical professional
Hospitalised

Per cent (95% CI)
(sample N=3074)
(population N=866 043)
75.6
26.2
20.2
17.8
35.8
64.9

(75.3 to
(24.4 to
(18.7 to
(16.3 to
(33.8 to
(63.0 to

76.0)
28.1)
21.8)
19.3)
37.9)
66.7)

86.5 (85.3 to 87.7)
5.6 (4.8 to 6.5)
7.8 (7.0 to 8.8)
46.7
40.0
13.3
10.4

(44.6 to 48.8)
(38.0 to 42.1)
(11.9 to 14.8)
(9.2 to 11.8)

63.0
7.7
6.5
6.4
16.5

(61.0 to 64.9)
(6.7 to 8.9)
(5.6 to 7.5)
(5.5 to 7.4)
(15.0 to 18.0)

4.0
10.0
23.2
62.8

(3.3 to 4.9)
(8.8 to 11.4)
(21.6 to 25.0)
(60.9 to 64.6)

78.0
57.6
39.3
18.6

(76.3 to
(55.5 to
(37.4 to
(17.1 to

79.6)
59.8)
41.2)
20.1)

Statistics are population weighted and adjusted for complex survey design.
ADL/IADL, activities of daily living/instrumental activities of daily living.

increased with age, whereas overexertion and transportationrelated injuries decreased. There was no association between age
and being struck by an object or person. Women sustained
fewer overexertion injuries than men. Those living with others
had the lowest incidence of overexertion injuries. Those with

Figure 2
injury.

Nature of injury by whether a person was hospitalised for

disabilities were less likely to be injured as a result of being
struck compared with those without disabilities. There were no
differences in the cause of injury by race and ethnicity.
There were several differences in the nature of injury by
group. The incidence of hip fracture due to injury for adults
80+ years old was almost seven times that of adults aged
65–69 years, and the incidence of head injury was more than
twice as high (see table 3). Fractures, especially hip fractures,
were higher among women. There was no difference in head
injury incidence by sex, and men were more likely to sustain
other types of injuries than women. Non-Hispanic blacks were
less likely to sustain other types of fractures and more likely to
sustain other types of injuries compared with other groups;
there were no differences in the incidence of hip fracture or
head injury by race and ethnicity. Older adults living with
others had an incidence of hip fracture 2.3 times greater than
those living with a spouse and 1.9 times more than solo dwellers. The incidence of hip fracture for older adults with disabilities was over eight times that of older adults without
disabilities, and the incidence of other fracture for those with
disabilities was over twice that of those without disabilities.
The likelihood of visiting an ER or being hospitalised varied
considerably by group (see table 4). The share hospitalised for
adults 80+ years old was 2.9 times that of adults aged
65–69 years, and adults aged 80+ were also more likely to seek
emergency care. Women were slightly more likely than men to
be hospitalised, and there were no other signiﬁcant differences
in care-seeking behaviour by sex. Non-Hispanic blacks were
more likely to use an ER or emergency vehicle compared with
other groups; otherwise, there were no differences in careseeking behaviour by race and ethnicity. The hospitalisation rate
was highest for older adults living with others, which was about
double the rate for those living with a spouse or partner and
1.5 times greater than those living alone. Older adults with disabilities were nearly 1.5 times as likely to seek emergency care
and more than three times as likely to be hospitalised compared
with those without disabilities.

DISCUSSION

Figure 1 Nature of injury by whether a person was injured from a
fall.
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This study found that falls constitute the main cause of injuries
among older adults, with approximately 40% of injuries due to
other causes. These ﬁndings are consistent with previous ﬁndings about injuries among older adults.7 9 16 Additionally, we
found that fall-related injuries were more likely to be serious
than other injuries, which is also consistent with prior
research.16 We add to the previous literature with our ﬁndings
that those hospitalised for their injuries were much more likely
3
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Table 2 Cause of injury by age, sex, race/ethnicity, living arrangements and ADL/IADL disability, 2004–2013
Cause of injury (sample N=3074)
(population N=866 043)
Age
65–69
70–74
75–79
≥80
Sex
Female
Male
Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Other
Living arrangements
With spouse/partner
Alone
With others
ADL/IADL disability
Yes
No

Fall (%)

p Value

Overexertion (%)

p Value

50.1
58.9
61.8
75.4

<0.001

11.4
8.2
7.3
4.9

<0.001

67.1
55.4

<0.001

6.7
9.5

63.1
58.1
65.2

0.266

57.1
65.5
76.2
77.7
61.3

Transportation (%)

p Value

Struck (%)

p Value

8.6
7.2
6.0
4.5

0.006

6.9
5.0
7.5
6.5

0.347

0.017

6.0
7.0

0.301

6.5
6.5

0.975

7.7
6.9
7.9

0.918

6.1
10.4
6.2

0.059

6.7
6.1
4.8

0.444

<0.001

9.6
6.9
3.7

0.002

6.9
6.4
4.6

0.328

6.5
7.0
4.9

0.342

<0.001

4.9
8.0

0.068

5.0
6.5

3.3
6.8

0.019

0.348

Statistics are population weighted and adjusted for complex survey design.
ADL/IADL, activities of daily living/instrumental activities of daily living.

to have serious injury relative to those who were not hospitalised, suggesting that estimates from hospital-based samples may
overestimate the incidence of serious injury.
Several subgroups of older adults emerged as consistently
more vulnerable than other groups. Older women and adults
aged 80 and older experienced more serious injuries and injury
consequences relative to men and younger adults, respectively.
These results are largely comparable to previous estimates.7 16 22

We found no differences in injury cause by race and ethnicity,
and found that non-Hispanic blacks were less likely to experience severe injury, but more likely to use an ER or emergency
vehicle compared with others, ﬁndings consistent with prior
research.16 We observed that those with disabilities were signiﬁcantly more likely to experience fall-related injuries and their
consequences than those without disability. These results indicate that prior research on the association between disability

Table 3 Nature of injury by age, sex, race/ethnicity, living arrangements and ADL/IADL disability, 2004–2013
Nature of injury (sample N=3074)
(population N=866 043)
Age
65–69
70–74
75–79
≥80
Sex
Female
Male
Race
Non-Hispanic white
Non-Hispanic black
Other
Living arrangements
With spouse/partner
Alone
With others
ADL/IADL disability
Yes
No

Hip fracture (%)

p Value

Head injury (%)

p Value

Other fracture (%)

1.0
3.4
4.0
6.6

<0.001

6.3
8.0
10.5
13.6

<0.001

25.1
22.3
21.8
23.1

5.0
2.2

<0.001

10.2
9.7

0.708

4.1
2.7
3.8

0.603

9.6
9.7
14.4

3.2
3.9
7.3

0.005

18.8
2.3

<0.001

p Value

Other injuries (%)

p Value

0.553

67.6
66.3
63.7
56.8

<0.001

25.3
19.4

<0.001

59.5
68.7

<0.001

0.056

24.0
15.1
21.0

0.010

62.3
72.4
60.8

0.009

8.8
10.5
13.0

0.065

23.9
21.7
25.7

0.261

64.2
63.9
54.1

0.002

7.2
10.3

0.124

43.7
20.9

<0.001

30.3
66.5

<0.001

Statistics are population weighted and adjusted for complex survey design.
ADL/IADL, activities of daily living/instrumental activities of daily living.
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Table 4 Care-seeking behaviour by age, sex, race/ethnicity, living arrangements and ADL/IADL disability, 2004–2013
Care-seeking behaviour
(sample N=3074)
(population N=866 043)
Age
65–69
70–74
75–79
≥80
Sex
Female
Male
Race
Non-Hispanic white
Non-Hispanic black
Other
Living arrangements
With spouse/partner
Alone
With others
ADL/IADL disability
Yes
No

Doctor’s office
or clinic (%)

p Value

Emergency room
or vehicle (%)

p Value

Call to medical
professional (%)

p Value

Hospital (%)

p Value

0.681

9.2
15.6
20.2
26.3

<0.001

19.7
16.4

0.041

82.3
79.9
77.3
74.1

0.002

50.6
53.4
61.5
63.3

<0.001

38.7
40.8
37.2
39.9

77.5
78.9

0.400

59.0
55.1

0.064

39.1
39.6

78.2
72.8
80.1

0.227

57.1
67.9
56.4

0.027

39.5
33.2
40.6

0.213

18.3
19.1
21.1

0.510

80.3
75.9
76.3

0.061

53.8
59.3
66.0

<0.001

39.0
38.3
43.3

0.259

15.0
19.2
29.0

<0.001

78.2
78.0

0.953

75.4
55.6

<0.001

44.3
38.7

50.5
14.9

<0.001

0.794

0.095

Statistics are population weighted and adjusted for complex survey design.
Older adults may have sought care from more than one source.
ADL/IADL, activities of daily living/instrumental activities of daily living.

and the likelihood of injurious falls23 24 extend to a greater risk
of serious consequences of such injuries. People with disabilities
may be more vulnerable to falls because they experience higher
rates of conditions like lower-limb weakness and vision problems,24 and may suffer more serious consequences of injuries
because they are already more frail than other older adults.25
Last, we found that those living with others with no spouse
or partner present were more vulnerable than those in other
living arrangements. Although 7% of men and 18% of women
65 and older live with non-spouse others,26 we were unable to
locate previous studies that considered injuries or falls for older
adults in such living arrangements. In the USA, coresidence of
older adults with others may signal fragile health and need for
live-in assistance. For example, prior research found that older
adult women living with non-spouse others had lower levels of
physical function, mental health and social engagement,27 and
were more likely to die,28 than those in other living arrangements.28 However, we are uncertain about the applicability of
these ﬁndings to older adults in other countries, where coresidence with adult children is more normative29 30 and therefore
may not signal a similar vulnerability to serious injury.
While this study identiﬁes characteristics placing older adults
at increased risk for serious injuries, it has several limitations.
First, our sample included older adults who sustained an injury
serious enough to seek medical treatment but which did not
result in death; less serious and fatal injuries were excluded.
Second, injury information was retrospective and reported by a
single respondent for each family. This introduces the possibility
of underreporting from both recall bias, where injuries are less
likely to be reported as the time between injury episode and
interview increases, and the fact that the family respondent may
have been unaware of the injuries of other family members.
A third limitation is our dichotomous measure of injury, which
led to some loss of information. However, the ratio of injury
Xu D, et al. Inj Prev 2015;0:1–6. doi:10.1136/injuryprev-2015-041583

episodes to persons was 1.02–1.06 over the years considered16
and the number of participants with multiple injuries was small
(165, or 5.4% of the sample). Fourth, the NHIS sampling frame
excludes institutionalised persons who may sustain a disproportionately high number of serious injuries;16 however, only a
small percentage of older adults (3.6%) reside in institutions,31
so that estimates based on the NHIS sample represent the
experience of the majority of older adults. Fifth, we combined
10 years of NHIS data to assemble a sufﬁcient sample size for
analysis, introducing the possibility that the pooled data mask
changes in associations over time. However, this is not likely to
be the case because questions were asked in the same way over
the 10-year period, analyses comparing results for subsets of
years revealed similar associations over time (available upon
request) and our results are consistent with prior research.16

CONCLUSION
This study takes advantage of a key strength of the NHIS data:
the ability to analyse injuries by an array of demographic
characteristics of the injured.16 Our results suggest that injuries,
especially falls, are a pressing public health concern for the
growing population of older adults, and that older women,
adults age 80 and older, adults with ADL or IADL disability and
older adults living with others are particularly vulnerable to
falling, hip fracture and hospitalisation. Because many injuries
are not due to falls and do not result in hospitalisation, more
interventions should be designed for general injury prevention
and outpatient settings. Although we show that fall-related injuries are the most serious, previous research has shown that fall
history is one of the most important predictors of serious fallrelated injuries.22 Similarly, it is possible that the more minor
injuries we observe in our data are precursors to more serious
injuries later. Thus, intervening to lessen the impacts of minor
injuries may mitigate the risk of more serious injuries later. Our
5
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study also identiﬁes particularly vulnerable subgroups of older
adults that should be key targets for prevention efforts. While
some of these groups have already been identiﬁed by others, to
our knowledge, this is the ﬁrst investigation to consider the risks
of older adults who live with non-spouse others, and our study
suggests a need for prevention efforts speciﬁcally designed for
this group.

3

4
5
6
7

What is already known on the subject
8

▸ Injuries among older adults are common, increasing over
time.
▸ There are gender differences on fall-related injuries and
consequences among older adults.
▸ Most injury information on the US older adult population is
limited to fall-related injuries and most studies of injuries
among older adults in the USA use emergency department
or hospital-based samples.

9

10
11

12
13
14

What this study adds
15

▸ We ﬁnd that nearly 40% of community-dwelling older adults
are injured for reasons other than a fall and that 41% did
not seek care in an emergency room or hospital. We ﬁnd a
lower rate of hip fractures and head injuries than published
studies using emergency room or hospital-based samples.
▸ We ﬁnd important group differences in the vulnerability to
serious injury and hospitalisation among communitydwelling older adults. Older adults aged 80+, women, those
living with others without their spouse or partner and those
with activities of daily living or instrumental activities of
daily living disability were signiﬁcantly more likely to fall, to
experience hip fracture, and to be hospitalised than other
groups of older adults.
▸ This study is the ﬁrst to investigate differences in injury by
living arrangements among community-dwelling older
adults. Our study indicates that greater prevention efforts
should be targeted at older adults who live with others
without their spouse or partner.

Contributors DX contributed to the conceptualisation and design of the study,
carried out data management and analysis, drafted the initial manuscript and
approved the ﬁnal manuscript as submitted. JARD contributed to the
conceptualisation and design of the study, critically reviewed and revised the
manuscript, and approved the ﬁnal manuscript as submitted.
Funding National Institutes of Health grants R01HD046697 and R24HD041023.

16
17
18
19

20

21

22
23
24

25
26
27
28

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

29

REFERENCES

30

1
2

6

Jacobsen LA, Kent M, Lee M, et al. America’s aging population. Vol 66. Population
Bulletin, 2011.
Yang Z, Norton EC, Stearns SC. Longevity and health care expenditures the real
reasons older people spend more. J Gerontol B Psychol Sci Soc Sci 2003;58:S2–10.

31

Noro A, Aro S. Health-related quality of life among the least dependent institutional
elderly compared with the non-institutional elderly population. Qual Life Res
1996;5:355–66.
Stevens JA, Corso PS, Finkelstein EA, et al. The costs of fatal and non-fatal falls
among older adults. Inj Prev 2006;12:290–5.
Tinetti ME, Williams CS. Falls, injuries due to falls, and the risk of admission to a
nursing home. N Engl J Med 1997;337:1279–84.
Vellas BJ, Wayne SJ, Romero LJ, et al. Fear of falling and restriction of mobility in
elderly fallers. Age Ageing 1997;26:189–93.
Centers for Disease Control and Prevention. Web-based Injury Statistics Query and
Reporting System (WISQARS). National Center for Injury Prevention and Control,
Centers for Disease Control and Prevention ( producer), 2003. http://www.cdc.gov/
ncipc/wisqars (accessed 19 May 2015).
Dellinger AM, Stevens JA. The injury problem among older adults: mortality,
morbidity and costs. J Safety Res 2006;37:519–22.
Centers for Disease Control and Prevention. Public health and aging: nonfatal
injuries among older adults treated in hospital emergency departments—United
States, 2001. MMWR Morb Mortal Wkly Rep 2003;52:1019–22.
Binder S. Injuries among older adults: the challenge of optimizing safety and
minimizing unintended consequences. Inj Prev 2002;8(Suppl 4):iv2–4.
Centers for Disease Control and Prevention. Fatalities and injuries from falls among
older adults—United States, 1993–2003 and 2001–2005. MMWR Morb Mortal
Wkly Rep 2006;55:1221–4.
Alexander BH, Rivara FP, Wolf ME. The cost and frequency of hospitalization for
fall-related injuries in older adults. Am J Public Health 1992;82:1020–3.
Berg WP, Alessio HM, Mills EM, et al. Circumstances and consequences of falls in
independent community-dwelling older adults. Age Ageing 1997;26:261–8.
Buchner DM, Cress ME, de Lateur BJ, et al. The effect of strength and endurance
training on gait, balance, fall risk, and health services use in community-living older
adults. J Gerontol A Biol Sci Med Sci 1997;52:M218–24.
Shumway-Cook A, Baldwin M, Polissar NL, et al. Predicting the probability for falls
in community-dwelling older adults. Phys Ther 1997;77:812–19.
Chen LH, Warner M, Fingerhut L, et al. Injury episodes and circumstances: National
Health Interview Survey, 1997–2007. Vital Health Stat 2009;10(241):1–55.
Stevens JA, Sogolow ED. Gender differences for non-fatal unintentional fall related
injuries among older adults. Inj Prev 2005;11:115–19.
Orces CH. Trends in hospitalization for fall-related injury among older adults in the
United States, 1988–2005. Ageing Res 2009;1:e1.
Ellis AA, Trent RB. Do the risks and consequences of hospitalized fall injuries
among older adults in California vary by type of fall? J Gerontol A Biol Sci Med Sci
2001;56:M686–92.
Minnesota Population Center and State Health Access Data Assistance Center.
Integrated Health Interview Series: Version 5.0. Minneapolis: University of
Minnesota, 2012.
Siller AB, Tompkins L. The big four: analyzing complex sample survey data using
SAS, SPSS, STATA, and SUDAAN. Paper presented at: Thirty-First SAS Users Group
International conference (SUGI); San Francisco, CA; 27 March 2006. http://www2.
sas.com/proceedings/sugi31/172-31.pdf (accessed 30 May 2015).
Bergland A, Wyller TB. Risk factors for serious fall related injury in elderly women
living at home. Inj Prev 2004;10:308–13.
Schiller JS, Kramarow EA, Dey AN. Fall injury episodes among noninstitutionalized
older adults: United States, 2001–2003. Adv Data 2007;392:1–16.
French DD, Margo CE, Tanna AP, et al. Associations of injurious falls and
self-reported incapacities: analysis of the National Health Interview Survey.
J Patient Saf 2014. Published Online First: 27 Feb 2014. doi:10.1097/PTS.
0000000000000084
DeJong G, Palsbo SE, Beatty PW, et al. The organization and ﬁnancing of health
services for persons with disabilities. Milbank Q 2002;80:261–301.
Vespa J, Lewis JM, Kreider RM. America’s families and living arrangements. Current
Population Reports, P20-570. Washington DC: US Census Bureau, 2012.
Michael YL, Berkman LF, Colditz GA, et al. Living arrangements, social integration,
and change in functional health status. Am J Epidemiol 2001;153:123–31.
Davis MA, Moritz DJ, Neuhaus JM, et al. Living arrangements, changes in living
arrangements, and survival among community dwelling older adults. Am J Public
Health 1997;87:371–7.
Bongaarts J, Zimmer Z. Living arrangements of older adults in the developing
world: an analysis of Demographic and Health Survey Household Surveys. J Gerontol
2002;57B:S145–57.
Sereny M. Living arrangements of older adults in China: the interplay among
preferences, realities, and health. Res Aging 2011;33:172–204.
Administration on Aging. A proﬁle of older Americans. US Department of Health
and Human Services, 2012. http://www.aoa.gov/Aging_Statistics/Proﬁle/2012/docs/
2012proﬁle.pdf (accessed 30 May 2015).

Xu D, et al. Inj Prev 2015;0:1–6. doi:10.1136/injuryprev-2015-041583

Downloaded from http://injuryprevention.bmj.com/ on March 5, 2016 - Published by group.bmj.com

Cause, nature and care-seeking behaviour for
injuries among community-dwelling older a
dults, USA, 2004−2013
Dongjuan Xu and Julia A Rivera Drew
Inj Prev published online June 30, 2015

Updated information and services can be found at:
http://injuryprevention.bmj.com/content/early/2015/06/30/injuryprev2015-041583

These include:

References

This article cites 24 articles, 11 of which you can access for free at:
http://injuryprevention.bmj.com/content/early/2015/06/30/injuryprev2015-041583#BIBL

Email alerting
service

Receive free email alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Topic
Collections

Articles on similar topics can be found in the following collections
Fractures (51)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions
To order reprints go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to BMJ go to:
http://group.bmj.com/subscribe/

