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Abstract

IMPORTANCE Emerging evidence suggests that mild cognitive impairment, which is a precursor to
Alzheimer disease and related dementias (ADRD), places older adults at increased risk for falls.
However, the risk that an older adult develops dementia after experiencing a fall is unknown.

OBJECTIVE To determine the risk of new ADRD diagnosis after a fall in older adults.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study examined Medicare
Fee-for-Service data from 2014 to 2015, with follow-up data available for at least 1 year after the index
encounter. Participants included adults aged 66 years and older who experienced a traumatic injury
that resulted in an emergency department (ED) or inpatient encounter and did not have a preexisting
diagnosis of dementia. Data analysis was performed from August 2023 to July 2024.

EXPOSURES Experiencing a fall compared with other mechanisms of injury, defined by International
Classification of Diseases, Ninth Revision (ICD-9) and ICD-10 external cause of injury codes.

MAIN OUTCOMES AND MEASURES The hazard of new ADRD diagnosis within 1 year of a fall,
assessed by performing a Cox multivariable competing risk model that controlled for potential
confounders while accounting for the competing risk of death.

RESULTS The study included 2 453 655 older adult patients who experienced a traumatic injury;
1 522 656 (62.1%) were female; 124 396 (5.1%) were Black and 2 232 102 (91.0%) were White; and
the mean (SD) age was 78.1 (8.1) years. The mechanism of injury was a fall in 1 228 847 incidents
(50.1%). ADRD was more frequently diagnosed within 1 year of a fall compared with other injury
mechanisms (10.6% [129 910 of 1 228 847] vs 6.1% [74 799 of 1 224 808]; P < .001). The unadjusted
hazard ratio (HR) of incident dementia diagnosis after a fall was 1.63 (95% CI, 1.61-1.64; P < .001). On
multivariable Cox competing risk analysis, falling was independently associated with an increased risk
of dementia diagnosis among older adults (HR, 1.21 [95% CI, 1.20-1.21]; P < .001) after controlling for
patient demographics, medical comorbidities, and injury characteristics, while accounting for the
competing risk of death. Among the subset of older adults without a recent skilled nursing facility
admission, the HR was 1.27 (95% CI, 1.26-1.28; P < .001).

CONCLUSIONS AND RELEVANCE In this cohort study, new ADRD diagnoses were more common
after falls compared with other mechanisms of injury, with 10.6% of older adults being diagnosed
with ADRD in the first year after a fall. To improve the early identification of ADRD, this study’s
findings suggest support for the implementation of cognitive screening in older adults who
experience an injurious fall that results in an ED visit or hospital admission.
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Key Points
Question What is the risk of developing

dementia after an older adult

experiences a fall compared with other

mechanisms of injury?

Findings In this cohort study involving

2 453 655 older adults who sustained an

injury, 10.6% of patients who

experienced a fall were subsequently

diagnosed with dementia within 1 year.

Compared with other injury

mechanisms, falling was associated with

a 21% increased risk for future dementia

diagnosis after controlling for potential

confounders.

Meaning These results suggest that

cognitive screening should be

implemented for older adults who have

experienced a fall that results in an

emergency department visit or hospital

admission.
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Introduction

Falls are the most common cause of injury in older adults, with 27.5% of older adults reporting a fall
in the past year.1 They are also the most common reason for trauma center admission among patients
aged 65 years and older.2 Older adults who experience a fall face substantial morbidity, decline in
functional status, and loss of independence.3-5 Falls in older adults are also responsible for $50 billion
in health care expenditures each year.6 Given the substantial morbidity and costs attributed to falls,
both the Centers for Disease Control and Prevention (CDC) and the American College of Surgeons
have identified fall prevention as a key public health intervention.7,8 As clinicians work to prevent
falls, patients with cognitive impairment, including those with Alzheimer disease and related
dementias (ADRD, hereafter referred to as dementia), have been identified as a group with increased
risk for falls.9

There is growing evidence of an association between cognitive impairment and falls. Patients
with both dementia and mild cognitive impairment, a precursor to dementia, are at increased risk for
experiencing falls.10,11 In addition, motor impairments may precede the onset of dementia, and these
motor impairments can result in an increased risk of falls in the years leading up to the documented
diagnosis of dementia.12,13 Several studies have also demonstrated that patients who experience hip
fractures, a common injury after falls in older adults, are at increased risk for future dementia
diagnosis.14,15 Despite this link between cognitive impairment and fall risk, current fall prevention
guidelines inconsistently recommend cognitive screening.16

Given these interactions between falls and cognitive impairment, it is possible that falls serve as
a sentinel event that marks a future risk for dementia. Such a finding could aid in the early diagnosis
of dementia, which is a priority of the CDC Healthy Brain Initiative.17 We therefore performed a
retrospective cohort study examining the risk of incident dementia diagnosis among older adults in
the US who experienced a traumatic injury, including both fall and nonfall mechanisms of injury. We
hypothesized that experiencing a fall is associated with an increased risk for a future diagnosis of
dementia among older adults.

Methods

Data Source and Study Population
We performed a retrospective cohort study of Medicare claims data for all older adult beneficiaries
who were continuously enrolled in Fee-for-Service Medicare and were diagnosed with a traumatic
injury resulting in an emergency department (ED) visit or inpatient admission from January 1, 2014,
through December 31, 2015.18 Traumatic injury was identified using International Classification of
Diseases, Ninth Revision (ICD-9) and International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision (ICD-10) codes defined based on the National Trauma Data Standard
(NTDS),19 which included any nonsuperficial injury diagnosis, regardless of mechanism (eTable 1 in
Supplement 1). The dataset included 1 year of preinjury data (January 1, 2013, to December 31, 2013)
to assess underlying comorbidities and at least 1 year of postinjury data (ie, through December 31,
2016) to assess the rate of incident dementia diagnoses. Because the dataset was limited to
beneficiaries continuously enrolled in Medicare Fee-for-Service during the study period, Medicare
Advantage beneficiaries, who comprised 31% of all enrolled Medicare beneficiaries in 2014,20 were
not included. Patients who were admitted under an observation status were considered inpatients if
they spent at least 1 midnight in the hospital; otherwise, they were considered ED patients. We
excluded patients younger than 66 years of age (n = 279 463) and patients with a preexisting
diagnosis of dementia at the time of injury (n = 540 809). This study was approved by the Mass
General Brigham institutional review board and granted waiver of informed consent because it posed
minimal risk to participants. We followed the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) reporting guideline.21

JAMA Network Open | Geriatrics Risk of Dementia Diagnosis After Injurious Falls in Older Adults

JAMA Network Open. 2024;7(9):e2436606. doi:10.1001/jamanetworkopen.2024.36606 (Reprinted) September 30, 2024 2/12

Downloaded from jamanetwork.com by guest on 10/14/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.36606&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.36606
http://www.equator-network.org/reporting-guidelines/strobe/


Variables
The primary outcome variable was the diagnosis of dementia, which was identified based on ICD-9
diagnosis codes using a previously validated claims-based definition of dementia using Medicare data
(eTable 2 in Supplement 1).22 These ICD-9 codes were converted into ICD-10 codes through Medicare
general equivalence mapping, and both ICD-9 and ICD-10 codes were used to identify cases of
dementia. We identified dementia diagnoses based on 1-year of preinjury data, which has reduced
sensitivity compared with algorithms that use 3 years of data but has reasonable accuracy for
research purposes.23 We determined the timing of the dementia diagnosis based on the date of the
encounter at which dementia was first documented. The primary independent variable was
mechanism of injury, which we dichotomized as falls vs nonfall. Falls were identified as the
mechanism of injury based on previously published frameworks for identifying mechanism of injury
from ICD-9 and ICD-10 codes.24,25

We assessed multiple covariates. Patient sociodemographic factors included in our analysis
were age, sex (male or female), and race and ethnicity. Race and ethnicity were assessed using data
reported in the Medicare Master Beneficiary Summary File, which includes race and ethnicity data
reported by beneficiaries on enrollment applications. Race and ethnicity were included as covariates
in analyses based on evidence that incidence of dementia varies across race and ethnic groups.26

Minoritized race groups were collapsed into a single category for statistical analyses due to the small
number of observations. To describe underlying medical comorbidities, we calculated the Charlson
Comorbidity Index using preinjury data and categorized the resulting score as 0 to 2, 3 to 5, or greater
than 5.27,28 We described the frailty of patients using the claims-based frailty index,29 which ranges
from 0 to 1 and was categorized as robust (<0.15), prefrail (0.15-0.24), and frail (�0.25). However, we
did not include frailty as a covariate in our multivariable model due to collinearity between frailty and
the Charlson Comorbidity Index in the dataset. We assessed whether patients had an admission to
a skilled nursing facility (SNF) in the year prior to injury based on Medicare claims data. We also
considered hospitalization in the year prior to injury given that hospitalization may be a risk factor for
incident dementia.30,31 To describe injury severity, we used the Injury Severity Score (ISS), which
ranges from 0 to 75 with higher scores indicating more severe injuries. We categorized ISS into 4
previously described groups: mild (<9), moderate (9-15), severe (16-25), and profound (>25).32 We
identified patients with head or neck trauma by an Abbreviated Injury Scale (AIS) score of 3 or greater
for the head or neck anatomic region. We assessed whether patients had a surgical procedure for hip
fractures based on procedure codes. We also assessed whether patients experienced delirium during
the index encounter by examining diagnosis codes during the index encounter using previously
published ICD-9 and ICD-10 codes.33

Statistical Analysis
The primary outcome was the risk of a new dementia diagnosis, over time, after experiencing a fall.
Characteristics of patients who had fallen were compared with patients with other injury
mechanisms using the χ2 test for categorical variables and 2-tailed t tests for continuous variables. To
evaluate our primary outcome, we performed a Cox multivariable competing risk model, using the
Fine and Gray model,34 which compared the hazard of a dementia diagnosis for patients with a fall-
related injury to those with other injury mechanisms while accounting for the competing risk of
death. In the model, we controlled for patient demographics, Charlson Comorbidity Index, prior SNF
admission, injury severity, presence of head or neck trauma, surgery for hip fracture, and diagnosis
of delirium during the index encounter.

We performed 2 subgroup analyses. First, we assessed the hazard of new dementia diagnosis
after falls among patients without a recent SNF admission, defined as not having an admission to an
SNF in the year prior to the injury. Second, because our study population included ED visits with and
without subsequent inpatient admission, we compared the hazard of new dementia diagnosis after
falls among patients who had an ED visit only (ie, did not require inpatient hospitalization) to patients
who required an inpatient admission.
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Statistical significance for all statistical tests in this study was determined based on a threshold
of 2-sided P < .05. All statistical analyses were performed using Stata version 18.0 (StataCorp) from
August 2023 to July 2024.

Results

We identified 2 453 655 patients aged 66 years and older who experienced a traumatic injury in 2014
to 2015; 1 522 656 (62.1%) were female; 124 396 (5.1%) were Black, 2 232 102 (91.0%) were White;
and the mean (SD) age was 78 (8.1) years The mechanism of injury was a fall in 1 228 847 of 2 453 655
cases (50.1%); the complete distribution of mechanisms of injury is in eTable 3 in Supplement 1.
Approximately one-quarter of patients (21.9% [537 513 of 2 453 655]) were admitted to a SNF in the
prior year. Underlying medical comorbidities were common, with 1 231 527 patients (50.2%) having
a Charlson Comorbidity Index of 1 or more. There were 326 634 patients (13.3%) with an ISS of 9 or
higher. During the index clinical encounter for the injury, 119 319 patients (4.9%) underwent a surgical
procedure for hip fracture, and 60 504 patients (2.5%) had a documented delirium diagnosis.

There were clinically relevant differences between patients who had fallen and patients with a
different mechanism of injury (Table 1). Compared with patients with nonfall injury mechanisms,
patients who fell were older (mean [SD] age: 79.5 [8.3] years vs 76.7 [7.7] years; P < .001), more likely
to be female (67.2% vs 56.9%; P < .001), and more likely to be White (92.2% vs 89.8%; P < .001).
Recent SNF admissions (28.0% vs 15.8%; P < .001) and recent hospitalizations (52.9% vs 40.2%;
P < .001) were more common among patients who fell compared with patients with other
mechanisms of injury. Compared with those with different injury mechanisms, patients who fell were
more likely to have an ISS of at least 9 (19.0% vs 7.6%; P < .001). Similarly, patients who fell were
more likely to have surgery for hip fracture during their index admission (8.3% vs 1.4%; P < .001).
Although overall rates of delirium during the index clinical encounter were low, patients who fell were
more likely to be diagnosed with delirium compared with those with other injury mechanisms (3.1%
vs 1.8%; P < .001).

New dementia diagnoses were more common after falls than after other injury mechanisms. In
the first year after the injury, 10.6% of patients who had fallen (129 910 of 1 228 847) were diagnosed
with dementia compared with 6.1% of patients with a different injury mechanism (74 799 of
1 224 808) (P < .001). The cumulative incidence curve of dementia diagnoses after a fall
demonstrates that new diagnoses occurred gradually over the course of the year, although there was
an initial sharp increase in new diagnoses in the first 1 to 2 weeks after the injury fall (Figure), which
includes 21 658 dementia diagnoses across both mechanisms of injury that were made during the
index encounter. The unadjusted hazard ratio [HR] of incident dementia diagnosis was 63% higher
after a fall, compared with other injury mechanisms (HR, 1.63 [95% CI, 1.61-1.64]; P < .001). On
multivariable Cox competing risk analysis, assessing the hazard of new dementia diagnosis while
accounting for the competing risk of death and controlling for covariates, falls were associated with a
21% increase in the hazard of new dementia diagnosis, compared with other injury mechanisms
(Table 2).

After stratifying the multivariable competing risk model by recent SNF admission, falls were
associated with a 27% increased hazard of new dementia diagnosis among older adults without a
recent SNF admission, compared with other mechanisms (HR, 1.27 [95% CI, 1.26-1.28]; P < .001). In
contrast, falls were associated with a 10% increased hazard of new dementia diagnosis among
patients with a recent SNF admission (HR, 1.10 [95% CI, 1.09-1.12]; P < .001).

Falls were a more common injury mechanism among patients with an inpatient admission
compared with patients with an ED visit (69.7% [300 697 of 431 225] vs 45.9% [928 150 of
2 022 430]; P < .001). Furthermore, the overall rate of incident dementia diagnosis across all
mechanisms of injury (including falls and nonfall mechanisms) was higher among patients with an
inpatient admission compared with ED visit (12.2% [52 772 of 431 225] vs 7.5% [151 937 of
2 022 430]; P < .001). Unadjusted rates of incident dementia diagnosis were higher after falls
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compared with other injury mechanisms among both patients who required inpatient admission
after the injury (13.1% [39 254 of 300 697] vs 10.4% [13 518 of 130 528]; P < .001) and among
patients who required an ED visit alone (9.8% [90 656 of 928 150] vs 5.6%; P < .001). On adjusted
analysis, the hazard of incident dementia diagnosis among patients who required an ED visit without
admission was 29% higher after a fall compared with other injury mechanisms (HR, 1.29 [95% CI,
1.28-1.30]; P < .001). Among patients with inpatient admissions, the hazard of incident dementia
diagnosis was 6% higher after a fall compared with other injury mechanisms (HR, 1.06 [95% CI, 1.05-
1.08]; P < .001).

Discussion

In this retrospective cohort study of older adult Medicare beneficiaries who experienced a traumatic
injury, new dementia diagnoses were more common after falls compared with other mechanisms of
injury. Falls were associated with increased risk for future dementia diagnosis even after controlling

Table 1. Baseline Characteristics of Injured Older Adults in Study Cohort

Characteristics
All patients
(n = 2 453 655)

Falls
(n = 1 228 847)

Other injuries
(n = 1 224 808) P value

Age, mean (SD), y 78.1 (8.1) 79.5 (8.3) 76.7 (7.7) <.001

Sex, No. (%)

Male 930 999 (37.9) 402 885 (32.8) 528 114 (43.1)
<.001

Female 1 522 656 (62.1) 825 962 (67.2) 696 694 (56.9)

Race and ethnicity, No. (%)

Asian 23 752 (1.0) 12 696 (1.0) 11 056 (0.9)

<.001

Black 124 396 (5.1) 49 744 (4.1) 74 652 (6.1)

Hispanic 26 155 (1.1) 12 827 (1.0) 13 328 (1.1)

North American Native 12 696 (0.5) 5126 (0.4) 7570 (0.6)

White 2 232 102 (91.0) 1 132 579 (92.1) 1 099 523 (89.8)

Othera 34 554 (1.4) 15 875 (1.3) 18 676 (1.5)

Frailty, No. (%)

Robust 450 604 (18.4) 183 963 (15.0) 266 641 (21.8)

<.001Prefrail 1 329 469 (54.2) 677 668 (55.2) 651 801 (53.2)

Frail 673 582 (27.5) 367 216 (29.9) 306 366 (25.0)

Charlson Comorbidity Index,
No. (%)

0 1 222 128 (49.8) 590 704 (48.1) 631 424 (51.6)

<.0011-2 799 964 (32.6) 415 754 (33.8) 384 210 (31.4)

≥3 431 563 (17.6) 222 389 (18.1) 209 174 (17.1)

Recent SNF admission, No. (%) 537 513 (21.9) 343 861 (28.0) 193 652 (15.8) <.001

Recent hospital admission, No. (%) 1 142 047 (46.5) 649 593 (52.9) 492 454 (40.2) <.001

ISS, No. (%)

0-8 2 127 021 (86.7) 995 349 (81.0) 1 131 672 (92.4)

<.001
9-15 259 499 (10.6) 198 286 (16.1) 61 213 (5.0)

16-25 51 829 (2.1) 33 777 (2.8) 18 052 (1.5)

>25 15 306 (0.6) 1435 (0.1) 13 871 (1.1)

Head or neck trauma, No. (%) 65 791 (2.7) 47 378 (3.9) 18 413 (1.5) <.001

Encounter type, No. (%)

ED visit 2 022 430 (82.4) 928 150 (75.5) 1 094 280 (89.3)
<.001

Inpatient admission 431 225 (17.6) 300 697 (24.5) 130 528 (10.7)

Surgery for hip fracture, No. (%) 119 319 (4.9) 102 302 (8.3) 17 017 (1.4) <.001

Delirium during index encounter,
No. (%)

60 504 (2.5) 38 030 (3.1) 22 474 (1.8) <.001

Death within 1 y of fall, No. (%) 149 428 (6.1) 95 586 (7.8) 53 842 (4.4) <.001

Dementia diagnosis within 1 y of
fall, No. (%)

204 709 (8.3) 129 910 (10.6) 74 799 (6.1) <.001

Abbreviations: ISS, injury severity score; SNF, skilled
nursing facility; ED, emergency department.
a Other race is a category provided by Medicare in the

race variable; races included in this category are not
specified.
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for potentially confounding factors, and this risk was greater among older adults without a recent
SNF admission. Given the increased risk of a new dementia diagnosis among patients with a recent
fall, our study highlights the need for cognitive screening for older adults who experience an injurious
fall that results in an ED visit or hospital admission.

Other studies have also demonstrated an association between falls and incident dementia
diagnosis. One study compared patients with a diagnosis of dementia to matched controls using the
Swedish Twin Registry and found that the risk of falls increased sharply in the 4 years prior to
dementia diagnosis and remained elevated for the first 4 years after dementia diagnosis.13 Another
prospective cohort study found an increased risk of falls among patients with preclinical Alzheimer
disease, which was identified based on the presence of biomarkers in cerebrospinal fluid.12 Hip
fractures, which are one of the most common injuries after a fall, have also been associated with
future dementia diagnosis,14,15 and patients with hip fractures have substantially higher rates of
cerebrospinal fluid biomarkers for Alzheimer disease than other older adults.35 Unlike these prior
studies, our study adds to the literature by assessing risk of new dementia diagnosis after falls in older
adults through the use of a broad, national database.

One possible explanation for the increased risk of dementia diagnosis after a fall is that patients
who fell had underlying dementia that had gone undiagnosed until the time of the fall. Undiagnosed
dementia is common among older adults,36,37 and 11% of the new dementia diagnoses in our study
occurred during the index hospitalization, suggesting that dementia was likely present but
undiagnosed at the time of the fall in a subset of patients. Patients with dementia are known to be at
higher risk for experiencing a fall, particularly within the first 4 years of the diagnosis.9-11,13

Experiencing a fall results in exposure to the health care system, which may lead to a formal diagnosis
of dementia in patients with previously undiagnosed dementia.

Another possible explanation for the increased risk of dementia after a fall is that patients who
fall and are later diagnosed with dementia have mild cognitive impairment, a precursor to dementia,
at the time of the fall. Mild cognitive impairment and impairments in executive function are risk
factors for falls, likely because walking requires visuospatial skills to safely navigate the environment.
There is also growing evidence that motor decline—particularly among motor domains involving
gait—precedes the formal diagnosis of dementia and can be seen in patients with mild cognitive
impairment,38-41 resulting in an increased risk for falls. Therefore, patients in our study who fell may
have been experiencing mild cognitive impairment at the time of the fall and subsequently
progressed to developing dementia in the following year.

The association between falls and incident dementia diagnosis highlights the need for cognitive
screening for older adults who experience a fall that results in an ED visit or hospital admission. These

Figure. Kaplan-Meier Curves for Incident Dementia Diagnosis in First Year After a Fall
Compared With Other Mechanisms of Injury
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screenings are particularly important for community-dwelling older adults given that our study
demonstrates that the risk of future dementia diagnosis after a fall is higher among older adults
without a recent SNF admission than among those with a previous SNF admission. Cognitive
screening could be performed with the Mini-Cog or AD8 instruments,42,43 and longer screening tools
like the Montreal Cognitive Assessment (MoCA)44 may be appropriate for patients with high
suspicion for cognitive impairment. Patients who screen positive may be referred for formal
neuropsychological testing depending on the clinical context and local resources. Initial cognitive
screening should be performed in the inpatient setting for patients who are admitted, unless they
have a condition that would confound the screening results like delirium or traumatic brain injury
(TBI). For patients who are not admitted or are unable to receive screening on the inpatient setting,
outpatient cognitive screening should be performed 1 to 3 months after a fall without TBI, or 3 to 6
months after a fall with TBI. Inpatient teams will need to coordinate with the patient’s primary care
physician to ensure that appropriately timed cognitive screening is performed after discharge.
Specific cognitive screening guidelines for older adults after a fall should be included within the

Table 2. Multivariable Competing Risk Model for Hazard of Dementia Diagnosis After Emergency Department
Visit or Hospital Admission for Traumatic Injury Among Injured Older Adults

Variable

HR (95% CI)

Full cohort
Subgroup without a recent
SNF admission

Mechanism of injury

Nonfall 1 [Reference] 1 [Reference]

Fall 1.21 (1.20-1.21) 1.27 (1.26-1.28)

Agea 1.07 (1.07-1.07) 1.09 (1.09-1.09)

Sex

Male 1 [Reference] 1 [Reference]

Female 0.95 (0.95-0.96) 1.05 (1.04-1.06)

Race

White 1 [Reference] 1 [Reference]

Minoritized 1.21 (1.19-1.22) 1.15 (1.13-1.16)

Charlson Comorbidity Index

0 1 [Reference] 1 [Reference]

1-2 0.99 (0.98-1.00) 1.02 (1.01-1.03)

≥3 0.97 (0.96-0.98) 1.02 (1.01-1.03)

SNF admission

No recent SNF admission 1 [Reference] NA

SNF admission within 1 y 2.00 (1.98-2.01) NA

Hospital admission

No recent hospital admission 1 [Reference] 1 [Reference]

Hospital admission within 1 y 1.86 (1.84-1.88) 1.88 (1.86-1.89)

ISS

0-8 1 [Reference] 1 [Reference]

9-15 0.78 (0.77-0.79) 0.77 (0.76-0.78)

16-25 0.79 (0.76-0.81) 0.77 (0.74-0.80)

>25 1.08 (1.04-1.13) 0.94 (0.88-1.00)

Head or neck trauma

No 1 [Reference] 1 [Reference]

Yes 1.18 (1.15-1.22) 1.35 (1.30-1.41)

Surgery for hip fracture during index encounter

No 1 [Reference] 1 [Reference]

Yes 0.74 (0.73-0.76) 0.81 (0.79-0.83)

Delirium during index encounter

No 1 [Reference] 1 [Reference]

Yes 1.66 (1.64-1.69) 1.60 (1.57-1.63)

Abbreviations: ISS, injury severity score; NA, not
applicable; SNF, skilled nursing facility.
a Age was included as a continuous variable. All other

variables are categorical.
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American College of Surgeons Geriatric Trauma Best Practices Guidelines. Implementing cognitive
screening after injurious falls in older adults may aid in the timely diagnosis of dementia, which would
allow patients and their families to plan for the future, implement supports to promote ongoing
safety in the community, and gain access to treatments.17,45

Delirium during the index health care encounter in our study was associated with increased risk
for future dementia diagnosis, which is in line with previous studies.46 In addition, rates of delirium
were higher in patients with falls compared with other injury mechanisms. Together, these findings
highlight the need to lower the risk of hospital-acquired delirium after falls. The overall rate of
delirium during the index health care encounter in our study was 2.5%, which is lower than the
documented incidence among hospitalized older adults.47 The unexpectedly low rate of delirium
may be due to inaccurate coding of the diagnosis or failure of recognition.

Limitations
Our study has limitations. This is a retrospective, observational study, which limits our ability to draw
causal conclusions. In many ways, our findings suggest the association between falls and dementia
may be bidirectional, with mild cognitive impairment contributing to increased risk of fall and with
fall-related injury precipitating new dementia symptoms, and both circumstances resulting in new
diagnosis. The claims data analyzed in this study occurred during a transition period from ICD-9 to
ICD-10 codes, which may have resulted in modestly decreased accuracy of coding injury mechanism
and higher rates of unspecified injury mechanisms.48 As a result, some falls may have been
inaccurately coded as an unspecified accident. The sensitivity of identifying dementia diagnoses
using Medicare claims is low, so it is possible that some preexisting diagnoses were missed,
particularly if the patient were diagnosed more than 1 year prior to the injury and did not have
Medicare claims data in the year leading up to the injury. Postinjury dementia diagnoses may also
have been missed for the same reasons. The unexpectedly low rate of delirium during the index
health care encounter in our study is a limitation of our study and is a known weakness of using claims
data to identify delirium.49 In addition, we do not have access to prescription data, so we cannot
control for potentially inappropriate medications that could increase both the risk of falls and
delirium. The data in this study are from 2014 to 2015 due to a prolonged data acquisition process.
However, we do not believe that the underlying association between falls and future dementia
diagnosis would have changed over the past 10 years. A key strength of our study is the use of
Medicare data, which increases generalizability because it is a broad national sample of older adults.

Conclusions

This cohort study found that new dementia diagnoses were common after falls, with 10.6% of older
adults being diagnosed with dementia in the first year after a fall. The frequency of incident dementia
diagnoses after a fall highlights the need for cognitive screening for older adults who require an ED
visit or hospital admission for an injurious fall. Such screening could aid in the timely diagnosis of
dementia, which is a priority of the CDC Healthy Brain Initiative and would allow patients and their
families to implement supports to ensure their safety in the community.17,45 Implementing cognitive
screening after falls will require a multidisciplinary effort involving the breadth of clinicians who care
for older adults after a fall, ranging from trauma surgeons to geriatricians and primary care physicians.
Cognitive screening recommendations should be included in the American College of Surgeons
Geriatric Trauma Best Practices Guidelines and other guidelines concerning the care of injured
older adults.
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