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ABSTRACT
Background This study describes rates of non- fatal 
fall- injury emergency department (ED) visits and 
hospitalisations before and after the US 2015 transition 
from the 9th to 10th revision of the International 
Classification of Diseases, Clinical Modification (ICD-9- 
CM to ICD-10- CM).
Methods ED visit and hospitalisation data for adults 
aged 65+ years were obtained from the 2010–2016 
Healthcare Cost and Utilisation Project. Differences in fall 
injury rates between 2010 and 2014 (before transition), 
and 2014 and 2016 (before and after transition) were 
analysed using t- tests.
Results For ED visits, rates did not differ significantly 
between 2014 and 2016 (4288 vs 4318 per 100 000, 
respectively). Hospitalisation rates were lower in 2014 
(1232 per 100 000) compared with 2016 (1281 per 100 
000).
Conclusion Increased rates of fall- related 
hospitalisations could be an artefact of the transition 
or may reflect an increase in the rate of fall- related 
hospitalisations. Analyses of fall- related hospitalisations 
across the transition should be interpreted cautiously.

INTRODUCTION
Over one- quarter of older adults (aged 65+) fall 
each year and about 1 in 10 report a fall injury 
requiring medical attention or restricted activity 
for at least a day.1 Falls account for approximately 
60% of injury- related emergency department (ED) 
visits in older adults each year.2 Many of these 
injuries lead to loss of function and prolonged 
use of healthcare services.1 3 Quantifying fall inju-
ries among older adults over time is important 
to understanding the burden on the healthcare 
system.

On 1 October 2015, the USA transitioned from 
the International Classification of Diseases, 9th 
Revision, Clinical Modification (ICD-9- CM) to 
the 10th Revision (ICD-10- CM) for clinical coding 
in medical settings.4 In medical records, coding is 
required for clinical documentation and billing.5 
The number of codes for all conditions and proce-
dures increased from 17 000 in ICD-9- CM to 
155 000 in ICD-10- CM.6 A large portion of this 
increase was due to added detail for injury codes 
which increased from 15% of codes in ICD-9- CM 
to almost 60% in ICD-10- CM.6 Codes included in 
the falls case definition increased from 9 codes in 

ICD-9- CM to 19 in ICD-10- CM. The new coding 
potentially expands disease conditions and sequelae 
specificity.7

Our study describes age- adjusted rates of non- 
fatal fall- related injuries treated in EDs and hospi-
tals from 2010 to 2014 and 2016 and compares 
rates before and after the ICD-10- CM transition.

METHODS
Data from the 2010 to 2014, and 2016 Agency 
for Healthcare Research and Quality Healthcare 
Cost and Utilisation Project (HCUP) Nationwide 
Emergency Department Sample (NEDS) and the 
Nationwide Inpatient Sample (NIS) were anal-
ysed to determine the rate of non- fatal ED visits 
and hospitalisations for fall injuries among older 
adults (https://www. hcup- us. ahrq. gov/). Data from 
2015 were excluded because the transition from 
ICD-9- CM to ICD-10- CM occurred in October of 
2015. NEDS includes data from about 31 million 
ED visits each year representing approximately 
143 million ED visits when weighted to the US 
population. NIS is drawn from all HCUP partic-
ipating hospitals representing about 35 million 
weighted hospitalisations per year.

We used guidance from the National Center for 
Health Statistics and the National Center for Injury 
Prevention and Control to define diagnosis codes 
used to determine non- fatal fall- related injuries.8–11 
For 2010–2014 data, fall- injury ED visits were 
defined as visits with an ICD-9- CM injury diagnosis 
in any diagnostic field10 and a fall- related external 
cause of injury E- code in any field11 (table 1). 
Fall- related hospitalisations for 2010–2014 were 
defined as visits with an ICD-9- CM injury code as 
the principal diagnosis and a fall- related external 
cause of injury E- code in any field.8 For 2016, fall- 
injury ED visits were defined as visits with an injury 
diagnosis code (table 1) in any diagnostic field and a 
fall- related V- code or W- code as the external cause 
of injury in any field9 (table 1). Fall- related hospi-
talisations for 2016 were defined as visits with an 
ICD-10- CM injury code as the principal diagnosis 
and a fall- related V- code or W- code as the external 
cause of injury in any field. ED injuries were limited 
to only those patients treated and released from the 
ED. Hospitalisations were excluded if patients died 
in the hospital. Among older adults, external cause 
codes were present in 91%–95% of injury related 
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ED visits and hospitalisations in 2010–2014 and in 89% of 
injury- related ED visits and hospitalisations in 2016.

Analysis
Weighted estimates of the number of older adult fall injuries and 
their corresponding 95% CIs were calculated using SAS V.9.4 
survey procedures to provide nationally representative estimates. 
Age- adjusted rates were calculated by applying age- specific rates 
to the 2000 US standard population age distribution. Revised 
trend weights were used for 2010 and 2011 NIS estimates to 

account for the change in NIS sampling that occurred in 2012. 
Two sample t- tests were used to calculate significant differences 
in age- adjusted ED and hospitalisation rates for fall injuries 
between 2010 and 2014 and and between 2014 and 2016.

RESULTS
In 2010, there were an estimated 1 710 294 ED visits for fall 
injuries among older adults resulting in an age- adjusted rate of 
4187.9 ED visits per 100 000 (95% CI 4086.3 to 4289.6). This 
did not differ significantly in 2014 when there were 4288.3 ED 

Table 1 Criteria for selecting non- fatal fall injuries in emergency department or hospital settings, using the International Classification of Diseases, 
9th and 10th Revisions, Clinical Modification (ICD-9- CM and ICD-10- CM)

ICD-9- CM ICD-10- CM

Code* Identifier Code† Identifier

External injury codes E880.0- E886.9, E888 Unintentional fall V00.11- V00.89‡
W00- W17§
W18.1, W18.2, W18.3
W19

Unintentional falls
Unspecified fall

Diagnosis Code¶ Identifier Diagnosis Code† Identifier

Injury diagnosis codes 800–904
910–957

Injury to body part S00- S99
T07- T34
T84.04 and M97**

Injury to body part
Foreign bodies, burns, corrosions, frostbite
Prosthetic joint injuries

960–989
995.5, 995.80–995.85
990–994

Poisoning and toxic effects
Certain adverse effects, not classified 
elsewhere
Other unspecified effects of external causes

T36- T76†† Drug poisoning, toxic substance effects, and 
other unspecified effects

958–959
905–909.2, 909.4, 909.9

Certain complications of trauma
Late effects of injuries

T79 Complications of trauma

*E- codes adapted from Matrix of E- code Groupings. 2014. Centers for Disease Control and Prevention, https://www.cdc.gov/injury/wisqars/ecode_matrix.html
†Codes include all encounter types and were adapted from CSTE ICD-10- CM Injury Surveillance Toolkit https://resources.cste.org/Injury-Surveillance-Methods-Toolkit/Home/
GeneralInjuryIndicators. Accessed February 2020.
‡V- codes must include a sixth character=1.
§W16- codes must include a sixth character=2; except 16.4 and 16.9 which must include a fifth character=2 W16- codes including a sixth character=1, except 16.4 and 16.9 with 
a fifth character=1 were excluded because these are classified as drowning/submersion injuries in the CSTE ICD-10- CM Injury Surveillance Toolkit.
¶Diagnosis codes adapted from the Injury Surveillance Work Group https://cdn.ymaws.com/www.safestates.org/resource/resmgr/imported/HospitalDischargeData.pdf.
**T84.04 was replaced by M97 on Oct 1, 2016.
††7T36–50 codes must include a sixth character=1, 2, 3, 4. Except: T36.9, T37.9, T39.9, T41.4, T42.7, T43.9, T45.9, T47.9, and T49.9 which must include a fifth character=1, 2.

Figure 1 Age- adjusteda rate of non- fatal fall injuries treated in emergency departments (EDs)b among adults 65 years and older, Healthcare Cost 
and Utilisation Project- Nationwide Emergency Department Sample, USA, 2010–2014 and 2016c.
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visits for fall injuries per 100 000 older adults (95% CI 4180.8 to 
4395.8) (figure 1). In 2016, there were an estimated 2 069 175 
ED visits for fall injuries among older adults. The age- adjusted 
rate of ED visits for fall injuries in 2016 was 4318.1 per 100 000 
(95% CI 4198.1 to 4438.1) which was not significantly different 
from the 2014 rate (figure 1).

There were an estimated 533 560 hospitalisations for fall 
injuries among older adults in 2010. The age- adjusted rate of 
hospitalisations for fall injuries in 2010 (1295.5 per 100 000 
95% CI 1254.1 to 1336.9) was significantly higher than 2014 
(1231.8 per 100 000 95% CI 1215.0 to 1248.5) (figure 2). In 
2016, there were an estimated 608 290 hospitalisations for fall 
injuries among older adults. The age- adjusted rates of hospital-
isations due to falls significantly increased between 2014 and 
2016 (2016 rate: 1280.6 95% CI 1262.4 to 1298.8) (figure 2).

DISCUSSION
We did not identify significant changes in age- adjusted rates of 
fall- injury ED visits between 2014 and 2016 among older adults. 
There were significant changes in age- adjusted rates of fall- 
related hospitalisations between 2014 and 2016. These results 
may potentially indicate that rates of hospitalisations for fall 
injuries increased between 2014 and 2016 or that the new classi-
fication system (ICD-10- CM) is capturing additional fall injuries 
compared with ICD-9- CM. Because we only looked at total fall- 
related hospitalisations, we could not compare specific diagnosis 
rate changes during the classification transition.

ED visits for fall injuries did not differ between 2010 and 
2014, however, the rate of hospitalisations for fall injuries was 
significantly lower in 2014 than 2010. This may be attributed 
to the change in sampling of NIS that occurred in 2012, which 
resulted in a one- time decrease in all hospital discharges. While 
trend weights were used to minimise this effect,12 the largest 
decrease in rates was between 2011 and 2012.

Previous research explored the effect of the transition to 
ICD-10- CM on surveillance of disease and injury.6 13–15 One 
study reported a significant increase in overall opioid- related 
hospitalisations after the 2015 transition, largely driven by 

hospitalisations for unspecified opioid use disorder which has no 
ICD-9- CM equivalent.13 However, ICD-9- CM already included 
a code for unspecified falls. Further analysis of individual codes is 
needed to confirm whether the number of falls coded as unspec-
ified or falls coded with expanded injury specificity changed in 
relation to ICD-9- CM codes. Two additional papers used chart 
abstraction to determine the effect of implementing ICD-10- CA 
(Canadian modification) in Canada.14 15 Quan et al14 reported 
little change in the documentation of chronic conditions, not 
including falls, using ICD-9- CA or ICD-10- CA; however, 
validity between coding revisions for some conditions differed 
when compared with chart abstraction. Karkhaneh et al15 noted 
that both ICD-9- CA and ICD-10- CA misclassified some pedes-
trian injuries as falls. One additional study looked at the impact 
of the ICD-10- CM transition on injury hospitalisations in one 
US state (Kentucky).16 They did not report significant changes 
in the rate of fall- related hospitalisations before and after transi-
tion.16 Further analysis is needed to determine whether specific 
fall- related injuries are coded differently using ICD-10- CM.

The number of older Americans is expected to reach 74 million 
by 2030,17 likely increasing the number of fall- related injuries. 
There is some evidence that the age- adjusted rate of fall deaths 
is increasing.18 Evidence around non- fatal injury is, however, 
older and mixed.19 20 In older adults, ED visits for fall injuries 
increased through 2010,19 but hip fractures, a leading cause 
of fall- related hospitalisations, decreased through 2012 before 
plateauing.20 Continued surveillance is important to describe 
how the burden of falls changes over time.

This report has several limitations. First, our study focuses on 
older adult falls. Researchers interested in falls at younger ages 
may need to consider including additional codes. Second, codes 
were analysed in aggregate, after combining codes that specif-
ically looked at fall injuries, and not individual codes. If there 
were changes in individual codes, these differences may not be 
detectable when combined. Third, this study did not estimate 
the sensitivity or specificity of ICD-10- CM. Future studies could 
use medical record review to determine the extent of changes in 
fall injury reporting due to the ICD-10- CM transition. Fourth, 

Figure 2 Age- adjusteda rate of hospital staysb for non- fatal fall- related injuries among adults 65 years and older, Healthcare Cost and Utilisation 
Project- National Inpatient Sample, USA, 2010–2014 and 2016c.
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deaths that occurred in the ED or hospital were excluded, 
likely underestimating the burden of fall injuries. Fifth, the 
ICD-10- CM definition includes periprosthetic joint injuries, 
while the ICD-9- CM definition did not include these injuries. 
This may explain some differences in rates across the transition. 
Finally, identification of fall- related injuries depends on the pres-
ence of external- cause codes, which were not available for about 
10% of visits potentially resulting in an undercounting of fall- 
related injuries.

CONCLUSION
The transition does not appear to significantly impact the overall 
rates of fall- injury ED visits, but may have impacted the detected 
rates of hospitalisation for fall injuries among older adults. 
Results from future trend analyses of fall injury rates that span 
the ICD-9- CM to ICD-10- CM transition period should be inter-
preted cautiously. Additional research is needed to determine if 
the increase in hospitalisations from 2014 to 2016 is an artefact 
of the transition to ICD-10- CM, or due to an increase in fall- 
related hospitalisations.

What is already known on the subject?

 ► The USA transitioned from the International Classification of 
Diseases, 9th Revision, Clinical Modification (ICD-9- CM) to 
the 10th Revision (ICD-10- CM) for clinical coding in medical 
settings in October 2015.

 ► Measuring rates of fall injuries in older adults requiring 
medical care over time is important in understanding the 
burden on the healthcare system and identifying any trends 
in falls and fall injuries.

What this study adds?

 ► The transition from International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-9- CM) to ICD-10- 
CM does not appear to significantly impact the rate of fall- 
injury emergency department visits among older adults but 
may have affected the rate of hospitalisations. More studies, 
including review of medical records, could better determine 
the impact of this transition.
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