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Abstract
Background: Falls, with or without an injury, often affect the health of older adults (65+).

Methods: We used the 2018 Healthcare Cost and Utilization Project to describe older adults’
fall-related ED visits. We defined fall-related ED visits as those with a fall external cause of
morbidity code and fall-injury related ED visits as those with an injury diagnosis code and a fall
external cause of morbidity code. Percentages of fall-related and fall-injury related ED visits were
analyzed by select characteristics.

Results: Over 86% of fall-related ED visits were fall-injury related. A higher percentage

of females (87%) and rural (88%) older adults’ fall-related ED visits were fall-injury related
compared to males (85%) and urban older adults (86%). A higher percentage of fall-related ED
visits without a coded injury (33%) were hospitalized compared to those with a coded injury
(29%).

Conclusion: The majority of fall-related ED visits included an injury diagnosis.

Practical applications: Researchers can consider which method of measuring ED visits related
to falls is most appropriate for their study. Limiting fall-related ED visits to only those where an

injury diagnosis is also present may underestimate the number of fall-related ED visits but may be
appropriate for researchers specifically interested in fall injuries.
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Practical applications

Including only visits with a documented injury diagnosis may underestimate the number of fall-related ED visits among older adults
but may be appropriate if researchers are measuring the impact of fall injuries specifically. Researchers using ICD-10-CM codes to
analyze fall-related ED visits should consider which method is most appropriate for their study.
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1. Introduction

Falls among older adults (aged 65 and older) impose a significant burden on healthcare
systems. Older adult falls result in over three million emergency department (ED) visits
annually (Centers for Disease Control and Prevention [CDC] 2013). Injuries from falls
include bruises and scrapes and more serious injuries such as traumatic brain injuries and
hip fractures (Bentler et al., 2009; Haddad, Shakya, Moreland, Kakara, & Bergen, 2020;
Peterson, Xu, Daugherty, & Breiding, 2019). Falls that do not result in physical injury can
result in psychological effects, such as fear of falling, and may produce prolonged disability,
loss of independence, and declining mental and physical health (Scheffer, Schuurmans, van
Dijk, van der Hooft, & de Rooij, 2008; Schoene et al., 2019).

Surveillance of older adult falls rely on records from ED visits and hospitalizations. The
International Classification of Disease 10th revision Clinical Modification (ICD-10-CM) is
used in healthcare systems to document morbidity. Older adult falls are characterized by
two types of ICD-10-CM codes: injury diagnosis codes and external cause of morbidity
codes. Injury diagnosis codes provide information about the type of injury (e.g., hip fracture)
and external cause of morbidity codes describe the mechanism of injury (e.g., fall, motor
vehicle crash). External cause of morbidity codes mainly provide information about injuries,
however they can be used with any diagnosis code. For example, overexertion leading

to a heart attack may have a diagnosis code of heart attack and an external cause of
morbidity code of overexertion, without a documented injury (Centers for Medicare and
Medicaid Services [CMS] and National Center for Health Statistics [NCHS], 2021). The
surveillance case definition for fall-related ED visits using ICD-10-CM includes any visit
with an external cause of morbidity code for a fall, regardless if there is an injury diagnosis
code documented (Hedegaard, Johnson, & Ballesteros, 2017). This differs from previous
definitions that define fall-related ED visits as visits where both an injury diagnosis and a
fall external cause of morbidity code are included (Moreland, Burns, & Haddad, 2021). The
objective of this study is to describe the difference between fall-related ED visits (without
recorded injury) and fall-injury related ED visits (with coded injury) among older adults.

2. Methods

We analyzed data from the 2018 Healthcare Cost and Utilization Project (HCUP),
Nationwide Emergency Department Sample (NEDS), to describe fall-related ED visits
among older adults (Agency for Healthcare Research and Quality [AHRQ], 2021). HCUP-
NEDS is a nationally representative sample and includes data from over 35 million ED

visits from 990 EDs in the United States (AHRQ, 2021). When weighted, this represents
approximately 145 million ED visits. Data were obtained from the Agency for Healthcare
Research and Quality (AHRQ). Institutional Review Board (IRB) approval is not required
because HCUP data-bases are classified as limited data sets. HCUP data is publicly available
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for purchase for researchers who complete a data use agreement. Fall-related ED visits were
analyzed by sex, age group, urban/rural residence, and disposition.

Fall-injury related ED visits were defined as ED visits with an injury diagnosis code (S00-
S99; TO7-T34; T36-T50 with a sixth character of 1,2,3,4 except T36.9, T37.9, T39.9, T41.4,
T42.7, T43.9, T45.9, T47.9, and T49.9 with a fifth character of 1,2,3,4; T51-T76; T79; and
M97; all codes had a 7th character of A,B,C or missing to reflect an initial encounter) in
any position. Fall-injury related ED visits also required a fall external cause of morbidity
code (\VV00.11-V00.89 with sixth character ofl; W00-W17 where the W16 codes include a
sixth character of 2 except W16.4 and W16.9 which must include a fifth character of 2;
W18.1-W18.3; and W19; all codes had a 7th character of A or missing to reflect an initial
encounter) in any position (Table 1) (Hedegaard et al., 2017; Moreland et al., 2021).

Fall-related ED visits were defined as a visit with a fall documented as an external cause

of morbidity in any position, regardless if an injury diagnosis code was present (Table 1).
We classified the patient’s county of residence urban or rural based on federal classifications
(Ingram & Franco, 2013). ED disposition was categorized as the following: treated and
released, hospitalized (same hospital or transferred to a different hospital), home healthcare,
other transfers (skilled nursing facility, intermediate care, other facilities), or other/unknown
(unknown disposition, left against medical advice, transferred to law enforcement). Analysis
was limited to adults aged =65 years. ED visits in which a patient died were excluded.

Weights from NEDS (AHRQ, 2018) were used to calculate weighted estimates and
corresponding 95% confidence intervals using SAS 9.4 survey procedures and SUDAAN
(version 11; Research Triangle Institute) to produce estimates representative of the U.S.
population and to account for the complex survey design. Rates were calculated using
vintage 2018 bridged race population estimates from NCHS (NCHS, 2019). Two-sample
t-tests were used to compare rates and Wald chi-squares were used to compare percentages.

3. Results

In 2018, there were an estimated 3,531,165 fall-related ED visits among older adults.

Of these, approximately 3,049,421 visits (86.4% of fall-related ED visits) had an injury
diagnosis coded in the record (Table 2). Females had a higher rate of fall-injury ED

visits (6,850 95% ClI: 6,477, 7,223 per 100,000) and fall-related ED visits (7,868 95%

Cl: 7,442, 8,294 per 100,000) than males (Fall-injury ED visits: 4,523 95% Cl: 4,278, 4,768
per 100,000; fall-related ED visits: 5,318 95 %Cl: 5,032, 5,604 per 100,000). A larger
percentage of older female fall-related ED visits (87.1%; 95% CI 86.6%, 87.5%) included an
injury diagnosis code compared to older males (85.1%; 95% CI: 84.5%, 85.6%) (Table 2).

The rates of fall-injury ED visits (3,389 per 100,000 adults aged 65-74 years; 6,816 per
100,000 adults aged 75-84 year; 14,771 per 100,000 adults aged 85 years and over) and the
rates of fall-related ED visits (3,934 per 100,000 adults aged 65-74 years; 7,890 per 100,000
adults aged 75-84 years; 17,069 per 100,000 adults aged 85 and over) increased with age
(Table 2). The percentages of fall-related ED visits with an injury code did not significantly
vary by age group.
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Rural older adults had a higher rate of fall-injury ED visits (6,526 95% CI: 6,098, 6,954)
compared to urban older adults (5,651 95% CI: 5,290, 6,012). A higher percentage of rural
older adults fall-related ED visits included an injury diagnosis (87.5%; 95% CI: 86.8%,
88.1%) compared to urban older adults (86.1%; 95% CI: 85.6%, 86.6%) (Table 2).

A higher percentage of older adults with a fall-injury visit (65.3%; 95% CI: 64.6%,

66.0%) were treated in the emergency department and released compared to those with

a fall-related ED visit without a coded injury (57.9%; 95% CI: 56.5%, 59.4%) (Fig. 1). A
higher percentage of fall-related ED visits among older adults without an injury coded were
hospitalized (32.7%; 95% CI1:31.2%, 34.2%) or were transferred to another facility such as
a skilled nursing facility (7.1%; 95% CI: 6.5%, 7.6%) compared to those with a fall-injury
visit (hospitalized: 28.5%; 95% ClI:27.9%, 29.1%; transferred to other facility: 5.0%; 95%
Cl:4.7%, 5.3%) (Fig. 1).

4. Discussion

Over 86% of fall-related ED visits were among older adults who had an injury diagnosis.
Defining an ED visit as fall-related only when an injury diagnosis code is included may
underestimate the burden falls have on EDs up to 14%. Current coding guidance allows

for use of external cause of morbidity codes with any diagnosis code (CMS & NCHS,
2021). In a study of sport-related injuries, about 6% of sport-related ED visits were coded
using external cause of morbidity codes without an injury diagnosis (Weiss & Elixhauser,
2016). Common non-injury diagnoses coded along with sports-related injuries included
joint disorders, headache, and syncope. These diagnosis codes could be associated with fall
external cause of morbidity codes in the absence of a coded injury. For example, if the fall
resulted in joint pain but not a contusion or fracture it would only be included if fall-related
ED visits were not limited to those with a diagnosed injury.

We found a higher percentage of fall-related ED visits without an injury diagnosis were
hospitalized compared to fall-injury ED visits with an injury diagnosis included. In 2018,
the leading causes of hospitalizations among older adults were septicemia and heart failure
(AHRQ, 2018). It is possible that these conditions may cause the patient to collapse,
which could be documented as a fall. This could contribute to the higher percentage of
non-injurious falls requiring hospitalization that we observed in the data. These types of
falls may not be prevented by traditional fall prevention interventions such as strength and
balance exercises, or home modifications (Gillespie et al., 2012).

We found that a higher percent of female fall-related ED visits and a higher percent of

rural older adults fall-related ED visits were associated with injury diagnosis compared to
males and urban older adults, respectively. Previous studies reported that most fall-related
ED visits in community-dwelling older adults were for females (Haddad et al., 2020), and
that females have higher rates of reported fall injuries compared to males (Haddad et al.,
2020; Moreland, Kakara, & Henry, 2020). Rural older adults also report higher rates of falls
compared to urban adults (Moreland et al., 2020). Rural adults may lack access to primary
care services and rely more on the ED compared to urban counterparts or may be more
likely to delay or avoid care for non-urgent injuries (\enkatesh et al., 2020).
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This study has several limitations. First, by design, our study excluded deaths and limited
visits to only initial encounters, therefore our results should not be used to estimate the
overall burden of fall-related ED visits. Additionally, external cause of morbidity codes are
missing for about 10% of injury-related ED visits leading to further underestimations of
fall-related ED visits, regardless if an injury diagnosis code was present. Second, because
we did not limit disposition to treated and released, our findings may differ from other
studies using the same dataset. Third, data from EDs, including a patient’s chief complaint
and notes from providers could better describe circumstances around fall-related ED visits
without an injury diagnosis, however these data are not available from HCUP-NEDS.

5. Conclusion

Funding

Most fall-related ED visits included an injury diagnosis. A higher percentage of older
female fall-related ED visits included an injury diagnosis compared to older male visits.
Additionally, a higher percentage of rural older adult’s fall-related ED visits included an
injury compared to urban older adult’s visits. A higher percentage of older adults with a
visit without an injury coded were hospitalized compared to older adults with a fall injury
visit. Future studies that investigate chief complaints, notes from providers, and additional
diagnosis codes used in conjunction with fall cause of morbidity codes are needed to better
describe fall-related ED visits in the absence of an injury diagnosis code.

No outside funding was used to support this work.
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Fig. 1.

Pe%centage of fall-related ED visits with and without an injury diagnosis among older adults
by disposition, Healthcare Cost and Utilization Project-Nationwide Emergency Department
Sample, 2018, *Transfer to skilled nursing facility, intermediate care, or other facility,
**Unknown disposition, against medical advice, or discharged/transferred to court/law
enforcement.
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