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Abstract

Background and Objectives: Fall injuries are prevalent in older adults, yet whether higher spending occurs after nonfracture (NFFI) and fracture
is unknown. We examined whether incident fall injuries, including NFFI and fractures, were associated with higher Medicare spending in 12
months after incident events in older adults.

Research Design and Methods: The Health, Aging, and Body Composition Study included 1 595 community-dwelling adults (63% women,
37% Black; 76.7 + 2.9 years) with linked Medicare Fee-For-Service (FFS) claims at 2000/01 exam. Incident outpatient and inpatient fall injuries
(N = 448) from 2000/01 exam to December 31, 2008 were identified using the first claim with a nonfracture injury diagnosis code with a fall
E-code, or a fracture diagnosis code with/without an E-code. Up to 3 participants without fall injuries (N = 1 147) were matched on nonfall events
to 448 participants in the fall injury month. We calculated the change in monthly FFS spending in 12 months before versus after index events in
both groups. Generalized linear regression with centered outcomes and gamma distributions examined the association of prepost expenditure
changes with fall injuries (including NFFI and fractures) adjusting for related covariates.

Results: Monthly spending increased after versus before fall injuries (USD$2 261 vs $981), nonfracture (N = 105; USD$2 083 vs $1 277), and
fracture (N = 343; USD$2 315 vs $890) injuries (all p < .0001). However, after adjusting for covariates in final models, fall injuries were not sig-
nificantly associated with larger increases in spending/month versus nonfall events (differential increase: USD$399.58 [95% Cl: ~USD$44.95
to $844.11]). Fracture prepost change in monthly spending was similar versus NFFI (differential increase: USD$471.93 [95% Cl: -USD$21.17 to
$965.02]).

Discussion and Implications: Although substantial increases occurred after injuries, with fracture and NFFI increasing similarly, changes in

monthly spending after fall injury were not different compared to nonfall events. Our results contribute to the understanding of subsequent
spending after fall injury that may inform further research on fall injury-related health care spending.

Translational Significance: Our study is the first to assess how nonfracture (NFFI) and fracture fall injuries separately affect Medicare
spending. We used a fall injury algorithm to define fall injury, including NFFI and fractures, based on claims linked with epidemiologic
cohort data to examine how different types of fall injuries and subclinical factors affect health care spending. Results from this study
suggest that NFFI and fracture had similar changes in Medicare spending after adjustment, and these findings may affect future efforts to
address fall injury-related health care utilization and spending in older adults with Medicare FFS.

Keywords: Community-dwelling older adults, Fractures, Nonfracture fall injuries

Background and Objectives 10.2% reported a fall-related injury in the past 12 months
(1,2). The prevalence of fall injury significantly increases with
age with almost 14% of those aged >85 reporting a fall injury
(1). Although some studies demonstrate fracture incidence

Falls are a critical public health concern and a leading cause
of both nonfatal and fatal injuries among older adults.
Among adults aged 265 years, 27.6% reported falls and
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declining over recent decades, overall fall injury incidence
continues to increase possibly due to increasing nonfracture
fall injuries (NFFI) (3-5).

Fall injury is related to decreased function and indepen-
dence, as well as increased disability, health care utilization,
long-term care, and mortality in older adults (6-8). A study
determined that health care spending associated with falls
accounts for an estimated USD$50 billion per year with 99%
related to nonfatal falls (9). For nonfatal falls specifically,
Medicare, Medicaid, and private/other payers paid approx-
imately USD$29 billion, $9 billion, and $12 billion, respec-
tively (9). Fall spending may pose a greater burden on our
health care system moving forward due to growth of the U.S.
older population, especially for age groups at the highest risk
for falls (=85 years) (10).

Although there is available data on health care spending
related to falls and nonfatal falls, few studies offer a detailed
analysis of the economic burden associated with various types
of fall-related injuries. This nuanced examination is crucial
for informing future prevention strategies and enhancing our
understanding of the distinct health care spending implica-
tions of different injury types. Previous evidence indicates that
fracture, one of leading causes of fall-related hospitalization,
was associated with substantial increases in health care utili-
zation and spending in Medicare beneficiaries (11,12). In con-
trast to the accumulating evidence on fractures, little is known
about the burden of NFFI, particularly when the presenting
injury is not severe. We aimed to determine if incident outpa-
tient and inpatient fall injuries, including NFFI and fractures,
among community-dwelling older adults with Medicare fee-
for-service (FFS) were associated with a greater magnitude of
changes in spending after events versus nonfall events.

Research Design and Methods

Study Design and Study Population

We used data from the Health, Aging, and Body Composition
(Health ABC) Study, a population-based, prospective, longi-
tudinal study of community-dwelling older adults. In 1997-
98, 3075 well-functioning older White and Black adults
(52% women; 42% Black), aged 70-79 years were recruited
from a random sample of Medicare FFS beneficiaries and
all age-eligible Black community residents in Pittsburgh, PA
and Memphis, TN, USA (13). Eligible participants reported
no difficulty walking a quarter of a mile (400 m), climbing
10 steps, or performing activities of daily living; had no can-
cer or active treatment in <3 years; and planned to remain in
the study area for >3 years. This study was approved by the
University of Pittsburgh and University of Tennessee Health
Science Center institutional review boards.

At Health ABC 2000/01 exam, 2375/2 399 (99%) par-
ticipants had monthly Medicare Entitlement/Buy-in and
1864/2399 (78%) had FFS Parts A and B alone. Before
matching, we excluded participants (a) who did not have FFS
coverage (N =417) or started FFS > 180 days after 2000/01
exam (N = 94), (b) who did not have any Medicare payments
during study period (N =28), (¢) who had fall injuries from
1997/98 to 2000/01 (N = 127); (d) who had <12 months of
FES coverage before or <12 months after fall injury (N = 64),
and (d) nonfall injury participants with <25 months (the cov-
erage period which was the same as the fall injury partici-
pants) of FFS coverage (N =46). After the matching process
(see subsequent section describing the comparison group), all
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participants with fall injuries after 2000 (7 = 449) and no fall
injuries (n = 1150) were able to be matched; however, 1 case had
USD$0 for total FFS both before and after event. This subject
was excluded along with their matched controls (7 = 3). Our
final analytic sample size included 15935 participants: 448 fall
injury cases and 1147 matched controls with nonfall-related
Medicare utilization (ie, any nonfall events, regardless of sever-
ity) from 2000 to 2008 (Figure 1). Participants were censored
at death, FFS disenrollment, or December 31, 2008.

Primary Independent Variable

Incident outpatient and inpatient fall injuries were identified
using claims diagnoses codes from 2000/01 Health ABC study
visit through December 31,2008. All ICD-9 (the International
Classification of Diseases, 9th Revision) diagnoses codes for
fall injuries (codes E880-888 for fall with concurrent injury
code) and fractures (codes 800-829) were considered, exclud-
ing traumatic injury, intentional injuries, and pathologic
fractures (N = 38). Of fall injuries, events were: (a) fall code
(E880-888) with NFFI, or (b) nonvertebral fracture (8§00-804,
807-829) +/- fall code, or vertebral fracture (805-806) + fall
code (E880-888) (13). The index date for fall injury cases was
the date of service for the incident fall injury. In the adju-
dication of our diagnoses code algorithm, we reviewed fall
injuries with medical records due to potential uncertainty
of certain diagnoses codes to classify a primary fall injury
(N =192): concurrent stroke code (N = 13); fall code with
uncertain injury (N = 50); fracture that was not in first or
second code position (N =34); vertebral column/rib frac-
ture code only (N = 95). Overall, the adjudication showed an
excellent agreement with our Medicare algorithms, although
for vertebral fractures only about 50% were related to falls
so those without concurrent fall codes were excluded (13).
Our diagnostic code algorithm is unique since it identifies fall-
related utilization across outpatient, inpatient, and emergency
department visits through a claims-based algorithm, unlike
self-report in previous epidemiological cohort studies.

Comparison Group

For each participant with a fall injury, we selected up to
3 comparison participants who did not have a fall injury but
had any nonfall-related Medicare utilization within +1 month
of the cases’ incident fall injury month. If a comparison par-
ticipant had previously been matched with another fall injury
case, we selected the next comparison participant with the
lowest number of matched candidate cases (ie, an optimized
1:3 matching process without replacement). We assigned
comparison individuals the same index date as the matched
fall injury cases. We retained matched comparisons who had
at least 12 months of FFS coverage from the index date. To
maximize the sample size, we allowed comparison partici-
pants to have at least 1 month of FFS coverage after the index
date. In order to examine the differences in demographic fac-
tors across fall injury events and nonfall injury events, we did
not match the comparison group on any other factors except
the date within 1 month of the fall event.

Primary Outcome

The primary outcome variable was Medicare FFS monthly
spending for 12 months prior versus 12 months after inci-
dent fall injuries for cases and any nonfall events for con-
trols. Spending on the date of the event was included in the
postperiod. We did not have access to the diagnosis codes
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Figure 1. Flow chart of population selection.

for any nonfall events and only had aggregated monthly
expenditure data. Expenditure data from 2000 to 2008 was
inflated to 2015 U.S. dollars to match the end of Health ABC
data collection (14). Monthly aggregate payment to pro-
viders for claims was calculated for 12 months prior versus
12 months after index date of fall or nonfall event (post-
minus pre-payment, USD$/month). Our Medicare expen-
diture data included spending for inpatient, outpatient/
physician supplier, durable medical equipment, and skilled
nursing facility/Home health agencies.

Covariates

All covariates were assessed at 2000/01 clinic visit and con-
sisted of demographic, health status, behavioral, and clini-
cal factors that may be potentially associated with the fall
injuries or spending outcome. Demographic factors included
age (years), sex (men/women), race (White/Black), study site
(Memphis/Pittsburgh), and education (high school graduate:

»| Exclude matched
v controls: n=3

Matched controls:
n=1147

v

<12 months data after the
matched month: n=392 (>1mo)
>12 months data after the
matched month: n=755

yes/no). Health behaviors included smoking status (yes, no,
and former smoker), alcohol use (>1 drink/day: yes/no), and
interview-administered physical activity assessment (kcal/kg/
week) (15). Health status factors included a total number
of prescription medications, body mass index (kg/m?), sen-
sory detection (monofilament insensitivity: none, 1.4 g, and
10 g), kidney function (Cystatin C > 1.0: yes/no), subclinical
peripheral arterial disease (ankle arm index: <0.9, 0.9-1.3,
>1.3), self-reported cardiovascular disease (ie, bypass or coro-
nary artery bypass graft, carotid endarterectomy, myocardial
infarction, angina pectoris, or congestive heart failure), cere-
brovascular disease (ie, stroke or transient ischemic attack),
and poor vision (poor eyesight, cataract, glaucoma, retinal
disease, and/or macular degeneration) (16). We defined dia-
betes as self-reported physician diagnosis, hypoglycemic
medication use, or 8-hour fasting glucose 2126 mg/dL (16).
Hypertension was defined as self-reported hypertension, use
of antihypertensive medications, or sitting systolic blood



pressure >140 mmHg or/and sitting diastolic blood pres-
sure > 90 mmHg (16). Depressive symptoms were assessed
using the Short Center for Epidemiologic Studies—Depression
Scale (CES-D) and cognitive impairment was assessed with
The Modified Mini-Mental State Test (3MS) (16).

Statistical Analysis

To evaluate the differences between the groups with fall injury
versus nonfall events, Chi-square tests, univariate ¢ tests, and
Kruskal-Wallis tests were used for categorical variables and
continuous variables, respectively. Two-part generalized lin-
ear regressions with centered outcomes and a gamma distri-
bution were used to account for highly skewed zero-inflated
data (17). These models were used to estimate the monthly
FFS spending differences in the 12 months before versus after
index event (ie, the index fall injury for the fall group and
the matched nonfall event for the comparison group). We
compared fall injury (NFFI and fractures) versus the nonfall
events, and fracture versus NFFI. Forward stepwise selection
was used to include covariates with p < .2, a recommended
conservative threshold when including important confound-
ers (18). This criterion was applied with the exception of fixed
covariates including age, sex, race, and study site. Interaction
terms between fall injuries and behavioral and subclinical fac-
tors that were associated with monthly FFS spending were
included in final models. Collinearity was not violated in
covariates. All analyses were performed in SAS, version 9.4
(SAS Institute, Cary, NC, USA).

Results

A total of 28.1% (17 =448) of the sample had an incident
fall injury during follow-up, with 6.6% for NFFI (7 = 105)
and 21.5% for fracture (7 =343). Over half the sample
were women, 37% identified as Black, and the mean age
was 76.7 2.9 years. Those with fall injuries were more
likely to be older, White, women, high school graduates, and
never-smokers, and had higher CES-D scores and lower BMI
compared to the nonfall group (Table 1).

We observed a significant increase in monthly FFS spend-
ing after any fall injuries (USD$2 261 vs $981), NFFI
(USD$2 083 vs $1277), and fracture (USD$2315 vs $890)
versus before the fall event (all p <.0001, Supplementary
Table 1). Monthly FFS spending also increased after versus
before nonfall-related events (USD$1 834 vs $835; p <.0001)
in the comparison group (Supplementary Table 1). In unad-
justed generalized linear models comparing fall injury and
the nonfall events, monthly FFS spending was not signifi-
cantly higher after the index event versus before (differential
increase: +USD$280.79 [95% CI: -USD$136.00 to $697.60],
p =.19). After adjustments for covariates, the magnitude of
difference increased, though remained nonsignificant (dif-
ferential increase: +USD$399.58 [95% CI: -USD$44.95 to
$844.11], p = .08, Table 2).

In the final model, 1 unitincrease in BMIand 3MS score were
associated with a reduction in FFS spending by USD$49.93
(95% CI: -USD$91.71 to -$8.15)/months and USD$39.83
(95% CI: =USD$70.06 to -$9.59)/month, respectively. One
unit increase in CES-D score and the number of prescription
medications were associated with an increase in FFS spending
by USD$41.39 (95% CI: USD$8.91 to $73.86)/months and
USD$82.99 (95%CI: USD$5.82 to $160.16)/month, respec-
tively. The total FFS spending increased by USD$828.64 (95%
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CIL: USD$317.23 to $1340.05)/month after the index event
in those with diabetes, however, decreased by USD$458.14
(95% CI: -USD$852.03 to -$64.25)/month in those with self-
reported poor vision. Less than a high school education was
associated with a decrease of USD$627.35 (-USD$1 166.39
to ~USD$88.30)/month after the index event (Table 2). Age
and smoking status were not significantly associated with
monthly spending. The interaction terms between fall injuries
and these subclinical factors were not statistically significant.
In the final adjusted model, the fracture group demonstrated
a nonsignificant differential increase of USD$736.80 [95%
CL: -USD$122.84 to $1596.14], p = .09)/month after index
events versus the nonfall group (Supplementary Table 2). No
differential increase in monthly spending (USD$264.87 [95%
CIL: -USD$518.90 to $1048.64]; p = .51) was found for NFFI
versus the nonfall group (Supplementary Table 2). However,
the prepost change of spending in fracture group was not
significantly different from NFFI (differential increase:
USD$471.93 [95% CI: ~USD$21.17 to $965.02], p = .06).

Discussion and Implications

In our study, Medicare FFS spending increased substantially
after both NFFI and fractures. However, the increased spend-
ing after fall injury was similar though not significantly higher
than after nonfall-related events, which included a range of
severity of events in older adults. Past studies of Medicare
fall injury spending only considered serious fall injuries
from fracture and hospitalization, but less is known about
outpatient-treated fall injuries, which represent the majority
of fall injuries (19,20). Using adjudicated ICD-9 diagnoses
codes and E-codes, we were able to identify fall injuries treated
in outpatient/physician care settings and emergency depart-
ments, which are lower costs than hospitalized fall injuries,
but far more common (21). Therefore, our estimated spending
differences between fallers and nonfallers were smaller than
previous studies for hospitalized fall injuries, but closer to the
spending among all Medicare beneficiaries with treated fall
injuries in both inpatient and outpatient settings (21). In addi-
tion, previous studies included younger ages than our partici-
pants (76-78 vs 82 years old at index event) and selected the
midpoints of a year or random dates, rather than matching to
month of nonfall-related events, as the index date for com-
parison groups (12,21). Differences in study populations and
index date selection strategies for the comparison groups may
be responsible for varied results. Future research is needed
to examine if increased spending after fall injuries is compa-
rable to common nonfall events in older age ranges such as
>835 years, the fastest-growing segment of the older popula-
tion, and those with the highest fall injuries (10).
Interestingly, our study showed that individuals with NFFI
had similar increases in FFS spending compared to those
with fracture injuries. Another study demonstrated that older
adults with NFFI had a similar likelihood of having a long-
term nursing home admission and similar declines in disability
score as those with fractures, suggesting that excess spending
after NFFI may be associated with subsequent utilization after
initial injury (22). However, the lower number of NFFI events
in our sample compared to fracture events may have resulted
in higher variability in spending differences for NFFI and
overfitting in the models. Future work should assess health
care spending by varying types of fall injuries including NFFI,
as these injuries may represent key events for future health
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Table 1. Baseline Characteristics of Older Adults with Fall Injury versus Nonfall Events in the Health, Aging, and Body Composition Study, 2000-08
Variable Fall injuries (NFFI and fracture) Non-fall event group p Value
N=1595 448 (28.1%) 1147 (71.9%) )
Age, mean (SD) 76.97 (2.99) 76.48 (2.80) .004
Body mass index, mean (SD) 26.81 (4.90) 27.44 (4.73) .02
3MS, mean (SD) 90.88 (7.66) 89.83 (8.71) .09
CES-D score, mean (SD) 6.97 (6.69) 6.14 (6.19) .03
Number of Rx meds, mean (SD) 3.68 (2.81) 3.23 (2.60) .004
Physical activity, keal/kg/wk, mean (SD) 5.57 (20.88) 6.05 (17.89) 86
Sex

Women 303 (67.63%) 538 (46.90%) <0001
Race

White 333 (74.33%) 670 (58.41%) <0001

Black 115 (25.67%) 477 (41.59%)
Study site

Memphis 255(56.92%) 740 (64.52%) .005

Pitt 193 (43.08%) 407 (35.48%) .
High school grad 363 (81.57%) 822 (72.61%) .0002
Monofilament insensitivity

None 228 (52.17%) 629 (55.76%) .28

l4g 172 (39.36%) 395 (35.02%)

10g 7 (8.47%) 104 (9.22%) .
Poor vision 251 (56.03%) 585 (51.00%) 07
High Cystatin C 129 (29.93%) 301 (26.83%) 22
>1 drink per wk 206 (46.61%) 571 (50.58%) 16
Diabetes 8 (19.64%) 258 (22.49%) 21
AAI

<0.9 9(17.63%) 226 (19.70%) .34

50.9-<1.3 348 (77.68%) 882 (76.90%)

>1.3 1(4.69%) 9 (3.40%) .
Hypertension 355 (79.24%) 900 (78.47%) .73
Cerebrovascular disease 4 (7.64%) 5(6.61%) 47
Cardiovascular disease 2 (16.25%) 187 (16.58%) .88
Smoking status

Never 228 (54.03%) 497 (45.31%) .006

Current 22 (5.42%) 85 (7.75%)

Former smoker 172 (40.64%)

515 (46.95%)

Notes: AAI = ankle arm index; CES-D = the Short Center for Epidemiologic Studies—Depression Scale; 3MS = The modified mini-mental state test; NFFI
= nonfracture fall injuries; Rx meds = prescription medications. Chi-square test and ¢ test or Kruskal-Wallis test were used for categorical variables and

continuous variables, respectively.

care utilization. Our findings underscore the significance of
preventing not only fractures but all fall injuries. Advocating
for comprehensive fall prevention programs that target mod-
ifiable risk factors, incorporate physical therapy and home-
based exercises, and enhance the safety of living environments
is crucial (23,24). Implementing such programs likely has the
potential to substantially decrease Medicare costs (25). Our
results may also highlight the necessity for accessing supple-
mental coverage to reduce out-of-pocket costs associated
with treating various fall injuries, particularly NFFI. Further
research is warranted to assess the effectiveness of insurance
coverage in ensuring timely treatment for diverse fall injuries.
Additionally, investigating the influence of policy interven-
tions on different types of fall injuries within this population
is crucial for informing future health care strategies.

Compared to previous studies that used either longitudinal
cohorts or Medicare claims data, our linked data approach,
including both cohort data and FFS claims, provided a more
comprehensive understanding of demographics and subclin-
ical factors that may be associated with increased spending.
Our study found that lower education and several baseline
subclinical indicators (eg, depression as measured by increased
CES-D scores, cognitive impairment as measured by decreased
3MS scores, diabetes as measured by fasting glucose levels,
self-reported diagnosis, or medication use) were associated
with increased FFS spending regardless of whether enrollees
had a fall injury. These findings were aligned with previous
research which showed the association between Medicare
FFS spending and some clinical diagnoses. For example,
Medicare spending, particularly inpatient spending, increases
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Table 2. Adjusted Payment Differences Before and After Fall Injuries and Non-Fall Events in Older Adults in the Health, Aging, and Body Composition

Study, 2000-08

Parameter B [95% CI] p Value
Fall injuries vs nonfall events 399.58 (-44.95, 844.11) .08
Age 10.71 (-60.02, 81.44) 77
Men (Women = ref.) 219.68 (=201.45, 640.81) 31
White (Black = ref.) 55.57 (-421.96, 533.10) .82
Pittsburgh (Memphis = ref.) -355.14 (-760.43, 50.15) .09
Body mass index -49.93 (-91.71, -8.135) .02
3MS score -39.83 (=70.06, -9.59) 01
CES-D score 41.39 (8.91, 73.86) .01
High Cystatin C 326.39 (-127.68,780.46) .16
Smoking status (former smoker = ref.)

Yes -661.85 (-1427.94,104.24) .09

Never -279.16 (-697.35,139.03) .19
Number of Rx meds 82.99 (5.82, 160.16) 04
Diabetes 828.64 (317.23,1340.05) .00
AAI (0.9 = ref.)

>1.3 -789.17 (-1884.90, 306.56) .16

>0.9-<1.3 -219.80 (-740.19, 300.59) 41
Poor vision -458.14 (-852.03, -64.25) .02
Less than high school -627.35 (-1166.39, -88.30) .02

Notes: AAI = ankle arm index; CES-D = the Short Center for Epidemiologic Studies—Depression Scale; 3MS = The modified mini-mental state test. §
estimates (USD$/month per unit) and 95% confidence intervals are presented earlier.

temporally after the diagnosis of dementia (26). This increase
may be attributed to heightened requirements for expensive
acute and postacute care, stemming from functional limita-
tions and cognitive impairment (26). A diagnosis of mental
health disorder is associated with higher Medicare spending
for mental health services and physical health services (27).
A diagnosis of diabetes is associated with significantly higher
FFS spending compared with those without a diabetes diag-
nosis likely due to more health care needs for comorbidities
(28,29). Prior work also showed that Medicare enrollees with
high socioeconomic status were likely to have obtained more
education, had better access to health care, and were more
likely to have higher levels of medical care utilization which
may incur higher Medicare payment (30). Evidence on the
association between other subclinical factors identified by
survey screening or clinician assessment such as poor vision
and health care spending is limited since previous studies with
claims data alone lack key subclinical measures compared to
cohort studies (31). These associations between subclinical
factors and increasing spending highlight the necessity for
a comprehensive and holistic approach to reduce Medicare
spending for community-dwelling older adults, especially
when they are encountering multiple health conditions. In
addition to clinical diagnoses in claims data, future studies
should incorporate subclinical factors to examine modifiable
multimorbidity indicators that may affect health care spend-
ing over time. An additional strength of cohort data linked to
claims data is that outcomes are not dependent on in-person
or self-reported follow-up, as a loss to follow-up in longitudi-
nal cohorts is strongly related to health and function (32-34).

This study had several limitations. Importantly, non-
treated fall injuries that are likely the least severe would
not be captured by claims. Another limitation is potential

miscoding of fall injuries in Medicare claims data which
could be addressed by refining the incident fall injury defi-
nitions to be more comprehensive (eg, requiring a casting or
splinting procedure on the same day or an imaging study in
less than 10 days of fall injuries treated in ED visits or out-
patient clinics) (35-37). Additionally, our study did not cap-
ture spending from supplemental insurance such as Medicaid
which may lead to an underestimation in low-income older
adults. Diagnosis codes for the nonfall events were not avail-
able in our data, which limits our ability to compare fall
injuries with other costly events such as hospitalizations for
acute myocardial infarction, pneumonia, or cancer. Also, pre-
dictors and covariates at one time point may not comprehen-
sively account for comorbidity over time leading to possible
unmeasured confounding in fall injury versus nonfall groups.
Our spending estimates do not include nonmedical spend-
ing such as house modifications because of a fall. Several
unmeasured confounders related to Medicare spending such
as marital status and household income were not included
in the model due to high missingness in the data. We also
did not have fall circumstances, a factor that may affect FFS
spending. Finally, the generalizability of our results to older
adults outside Pittsburgh, PA, or Memphis, TN, or in dif-
ferent care settings is unknown. The generalizability of our
findings to frail older adults is uncertain since our population
had moderate functional limitations and were expected to
live for longer periods of time than older adults with frailty
who have been shown to have an exponential increase in
spending as their frailty status worsened (38,39). Although
we had a sample with almost 40% Black participants, future
work should prioritize recruitment of additional underrepre-
sented populations to understand health care utilization in
diverse older adults.
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Our study using a fall injury algorithm from linked claims
with cohort data demonstrated that fall injuries, both fracture
and NFFI, were associated with subsequent increases in FFS
spending. The increase in Medicare spending after fall injury
was similar to that after non-fall events. Our results contrib-
ute to the understanding of subsequent Medicare spending
after fall injury in community-dwelling old adults which may
provide a focus for further research on fall injury-related
health care spending.
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