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Abstract
Summary Although fractures are associated with short-term
reductions in functional status, there is limited information
on longer-term burden of fracture. This study documents ev-
idence of an association between fractures and significant de-
clines and functional health and activities that persist but at-
tenuate beyond two years.
Introduction Although fractures are associated with short-
term reductions in functional status and may have other
short-term effects on healthcare utilization (hospitalization
and follow-up care), there is limited information on long-
term burden of fracture beyond 12 to 24 months post-fracture.
Analysis of the long-term health burden can inform
policymakers, health care practitioners, and payers.
Methods We acquired a data set containing the 1992–2012
Health and Retirement Survey data linked to the same indi-
viduals’ Medicare claims. Fracture cases (n = 745) were
matched to non-fracture controls using propensity scores
matching. A regression-adjusted difference-in-difference
(DD) approach was used to compare the change in functional
status measures from baseline to two post-fracture periods for
fracture cases relative to the change over the same time pe-
riods for matched controls. Self-reported measures of func-
tional status were examined: limitations to activities of daily

living (ADLs), limitations to instrumental activities of daily
living (IADLs), a mobility index, a gross motor skills index, a
fine motor skills index, and self-reported general health status.
Results Fracture cases reported increases in limitations to
ADLs, difficulties with mobility, difficulties with gross motor
skills, and difficulties with fine motor skills in each HRS col-
lection period (the survey is administered every 2 years) fol-
lowing the fracture or index date (thus up to two years later) than
matched controls (all p values < 0.05). Themagnitude of these
effects diminished in the second post-fracture wave (two to
four years after fracture/index date), but they were still statisti-
cally significant.
Conclusions Results suggest that fractures are associated with
significant declines in some measures of functional activities
up to two years following the fracture. The effects persist beyond
two years but are smaller in magnitude.

Keywords Activities of daily living . Fractures . Functional
health . Osteoporosis

Introduction

In the United States, more than 53 million people have oste-
oporosis or are at risk for developing the disease due to low
bone mass [1]. Osteoporosis increases the risk for bone frac-
ture; depending on age and bone density, a 10-year fracture
risk can more than double [2, 3]. Osteoporotic fractures are
quite frequent; one study estimated that there are more than 2
million osteoporosis-related fractures annually in the USA
resulting in almost $17 billion in healthcare spending in
2005 [4]. In a recent study of women over 55, there was an
age-adjusted rate of 1124 admissions per 100,000 person-
years, compared to myocardial infarction (MI) (668), stroke
(687), and breast cancer (151). Costs for these events are also
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much higher than for other diseases in this age group: annual
facility-related hospital costs for osteoporotic fracture were
$5.1 billion, higher than stroke ($3.3 billion), MI ($4.3 bil-
lion), or breast cancer ($0.5 billion) [5]. The numbers of frac-
tures and associated expenditures are projected to increase due
to an aging population and increasing health care costs [4].

In addition to financial costs and specific health outcomes,
osteoporosis-related fracture is associated with changes in
functional status and quality of life. Functional loss post-
fracture has been found to be high; one review focusing on
fractures of the hip found that survivors of hip fractures had
worse mobility, less functional independence, higher rates of
hospitalization, and lower quality of life following the frac-
ture, with the bulk of recovery of walking and activities of
daily life occurring within the 6 months following the fracture
[6]. Another study found that a large percentage (between 20
and 65%) of individuals who had been independent before
their fracture needed assistance with various self-care activi-
ties one to 2 years after a hip fracture, while 53% required
assistance to get to places out of walking distance [7]. In
additional to functional status decreases, mortality also in-
creases after hip fracture [8] Most of the prior research exam-
ining functional health has been shorter term, with outcomes
measures examined only up to 2 years after the fracture
[9–11]. In addition, these studies are often more than a decade
old, consider a limited range of outcomes, and tend to be
based on smaller sample sizes [8, 12]. Less is known about
the longer-term effects of fracture on functional status.

Using a dataset combining longitudinal Medicare claim
data with self-reported survey data related to labor, wellbeing,
and functional status, we aimed to provide an updated, com-
prehensive assessment of the impacts of osteoporotic fractures
on non-economic burden measures with a particular focus on
how the associations between fracture and outcomes change
over time. Based on the impact ofmany fractures on the ability
to ambulate and otherwise self-care, we hypothesized that
Medicare beneficiaries with an osteoporosis-related fracture
would have worse overall health and functional status after
the fracture event and for a sustained duration (up to 4 years
after fracture) than matched comparisons.

Methods

Data source and sample

We used data from the Health and Retirement Study (HRS)
linked to Medicare claims. The HRS, sponsored by the
National Institutes of Aging (NIA) and the Social Security
Administration and fielded by the Institute for Social
Research at the University of Michigan, is a biennial panel
survey, which collects health, demographic, psychosocial, and
economicmeasures from a nationally representative sample of

the US population of individuals age 50 and over.
Approximately 80% of respondents who are eligible for
Medicare have agreed to have their HRS data linked to their
Medicare professional and facility claims [13].

We used the HRS-Medicare linked sample provided by
MedRIC (Acumen) with the following restrictions (see
Appendix Fig. 1). Individuals must be at least 65 years of
age in the pre-period and continuously enrolled in traditional
Medicare (i.e., we excluded those covered by Medicare man-
aged care). We used the 1992 to 2012 waves of the data (col-
lected every 2 years), but required that each respondent with a
fracture have at least one wave of data prior to the index date
(date of the fracture) and another wave after the fracture. We
identified osteoporosis-related fracture cases as those with at
least one fracture ICD-9 diagnosis during an inpatient stay or
at least one fracture ICD-9 diagnosis on a professional claim
with at least one fracture repair procedure (see Appendix
Table 3) within 90 days of the initial professional claim with
a fracture diagnosis. Among fracture cases, were excluded
respondents with a cancer diagnosis (ICD-9 codes 140–172,
174–208, or 213) within 6 months before or after fracture
diagnosis; respondents with a fracture diagnosis within the
first 6 months of Medicare enrollment or within the last
6 months of 2012, and respondents with major trauma E-
codes (E800-E848, E881-E884, E908-E909, or E916-E928)
concurrent with the index fracture event. Our final analytic
sample contained 745 fracture cases, whom we followed
across three waves: the pre-fracture wave (baseline), the wave
during which the fracture occurred according to Medicare
claims (post-period 1),1 and one additional follow-up wave
(post-period 2). To create the control group, we matched frac-
ture cases to comparison respondents (n = 745) using baseline
data (as described below) and then included three additional
waves of data (from the index period, based on an index date;
follow-up period 1, relative to the index period; and follow-
up period 2) for comparison. We refer to these time frames for
both fracture cases and comparison respondents as the index
period (in which a fracture does or does not occur); post-
period 1 (0–2 years after the index period), and post-period
2 (2–4 years after the index period).

Measures

Primary outcomes

We examined a number of self-reported measures of health
status and functioning. General health status was measured on
a 5-point scale ranging from 1 (excellent) to 5 (poor) based on
respondents’ answers to BWould you say your health is excel-
lent, very good, good, fair, or poor?^ There is a large body of

1 We include only cases where the Medicare fracture date of service was prior
to the HRS interview date.
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literature on measuring physical function [14], but here we
focus on the key measures consistently available in the HRS
that track mobility, large muscle functioning, fine and gross
motor skills, limitations in activities Bwhich people perform
habitually and universally,^ [15] and functioning that reflects
Binstrumental self-care^ [16]. The number of ADLs was
summed based on whether a respondent reported difficulty
bathing, dressing, eating, getting in/out of bed, and walking
across a room. Similarly, respondents’ IADLs were summed
based on whether they reported difficulty with using the
phone, managing money, and taking medications. We exam-
ined three measures of mobility/movement: (1) a mobility
index measured as a count of the respondent’s difficulty with
the following: walking one block, walking several blocks,
walking across a room, climbing one flight of stairs, and
climbing several flights of stairs;2 (2) a gross motor skills
index measured as a count of the respondent’s difficulty with
the following: walking one block, walking across a room,
climbing one flight of stairs, getting in or out of bed, and
bathing;3 (3) a fine motor skills index measured as a count
of the respondent’s difficulty with the following: picking up a
dime, eating, and dressing activities [17].4

Covariates

We used the following measures in our analyses as described
below: age (continuous), gender (indicator), race/ethnicity
(categorical), whether a proxy answered the HRS question-
naire (indicator), respondent’s body mass index (BMI),
whether the respondent is a current smoker (indicator), wheth-
er the respondent drinks three or more alcoholic drinks per day
(indicator), whether the respondent reported vigorous activity
three or more times per week (indicator), and total baseline
medical costs (based on claims). The proxy status measure is
correlated with the respondent’s cognitive function and ability

to answer questions and is therefore, an important matching
characteristic [18].

Statistical analyses

We used propensity score matching to create an analytic sam-
ple of fracture cases matched to comparisons that were statis-
tically similar in the pre-fracture or index period.We estimated
a logistic regression where Bhad fracture^ was a function of
the following baseline measures: respondent’s gender, age,
race/ethnicity, proxy status, body mass index (BMI), and total
medical costs as reported in the HRS in the wave prior to the
fracture. We calculated the predicted probability of a fracture
event using the estimated coefficients from this regression and
selected comparison cases with the nearest propensity score
without replacement (i.e., comparisons could not serve as
comparisons for more than one fracture case) for each fracture
case. We excluded cases outside of the common support.5 The
propensity score matching was performed using SAS 9.3 [19].

Using the matched sample, we estimated regression-
adjusted difference-in-differences (DD) models, which
allowed us to compare changes in functional health for frac-
ture cases over time relative to statistically similar compari-
sons. The DD allows us to isolate changes in functional status
that are related to the fracture from other secular trends in
functional health (e.g., functional health tends to decline in
general as a result of aging), but relies on the assumption that
trends in the pre-period were similar among fracture and com-
parison cases. Although we cannot examine trends beyond
one pre-period, the propensity score matched comparisons
will be similar to fracture cases in the pre-period by construc-
tion. We used regression adjustment for the DD analysis in
order to obtain doubly robust estimates [20] and to better
adjust for baseline costs. Although we used baseline costs in
the propensity score matching, they were based on self-

2 See http://hrsonline.isr.umich.edu/sitedocs/userg/dr-008.pdf for a detailed
list of the questions used from year to year. Generally, the questions are
framed as BBecause of a health problem, do you have any difficulty…^ The
specific difficulties for questions used in the mobility index are: (1) Bwith
walking one block,^ (2) Bwith walking several blocks,^ (3) Bwith walking
across a room,^ (4) Bclimbing one flight of stairs without resting,^ and (5)
Bclimbing several flights of stairs without resting.^
3 See http://hrsonline.isr.umich.edu/sitedocs/userg/dr-008.pdf for a detailed
list of the questions used from year to year. Generally, the questions are
framed as BBecause of a health problem, do you have any difficulty…^ The
specific difficulties for questions used in the gross motor skills index are: (1)
Bwith walking one block,^ (2) Bwith walking across a room,^ (3) Bclimbing
one flight of stairs without resting,^ (4) Bgetting in or out of bed,^ and (5)
Bbathing or showering.^
4 See http://hrsonline.isr.umich.edu/sitedocs/userg/dr-008.pdf for a detailed
list of the questions used from year to year. Generally, the questions are
framed as BBecause of a health problem, do you have any difficulty…^ The
specific difficulties for questions used in the fine motor skills index are: (1)
Bwith picking up a dime from a table,^ (2) Bwith eating, such as cutting up your
food,^ and (3) Bwith dressing, including putting on shoes and socks.^

5 For the 1996 match, we dropped 127 comparison cases that were not within
the common support (out of 3737 possible comparison cases). All 91 fracture
cases in 1996 were within the common support. For the 1998 match, we
dropped 263 comparison cases that were not within the common support
(out of 3237 possible comparison cases). We dropped one fracture case in
1998 that was not within the common support (out of 114 fracture cases).
For the 2000 match, we dropped 415 comparison cases that were not within
the common support (out of 4454 possible comparison cases). All 85 fracture
cases in 2000 were within the common support. For the 2002 match, we
dropped 305 comparison cases that were not within the common support
(out of 4654 possible comparison cases). All 100 fracture cases in 2002 were
within the common support. For the 2004 match, we dropped 158 comparison
cases that were not within the common support (out of 4568 possible compar-
ison cases). All 82 fracture cases in 2004 were within the common support. For
the 2006 match, we dropped 434 comparison cases that were not within the
common support (out of 4229 possible comparison cases). All 91 fracture
cases in 2006 were within the common support. For the 2008 match, we
dropped 363 comparison cases that were not within the common support
(out of 4032 possible comparison cases). All 88 fracture cases in 2008 were
within the common support. For the 2010 match, we dropped 339 comparison
cases that were not within the common support (out of 3910 possible compar-
ison cases). All 97 fracture cases in 2010 were within the common support.
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reported costs as reported in the HRS in the wave prior to the
fracture and thus covered a two-year pre-period.We had to use
HRS costs for this purpose because comparison cases would
not have had a fracture or index date yet to use for matching.
After comparison cases were matched to fracture cases, they
were assigned the fracture/index date of their matched case.
Then, we were able to create a claims-based measure of costs
in the year prior to the fracture/index date, excluding the week
prior to that date. In the DD analysis, we included this mea-
sure—costs in the year prior to the fracture/index date—as a
control variable. We also included age, race, gender, and
proxy status using a Poisson regression. DD regressions were
estimated using Stata 13 [21]. We used HRS respondent-level
sampling weights in all estimations.

Results

Table 1 presents descriptive statistics of the sample popula-
tion. Even after matching on costs prior to the fracture date,
fracture cases tend to report greater out-of-pocket health care
costs, but these cases tend to be similar on other observable
demographic characteristics. Fracture and comparison cases

reported similar functional limitations at baseline, but fracture
cases reported slightly worse self-reported general health sta-
tus at baseline.

Adjusted means and DD estimates for fracture and compari-
son cases across three HRS periods are provided in Table 2.
Overall, fracture cases reportedmore functional health limitations
in both post-periods relative to their counterparts without frac-
ture. The increases in limitations over time were also greater for
fracture cases with the DDs from baseline to follow-up period 1
all statistically significant at p < 0.05.

The number of ADL limitations increased from 0.49 to
0.90 (84%) for fracture cases from baseline to the first
follow-up period relative to an increase from 0.39 to 0.47
(21%) for matched comparisons. Thus, fracture cases had a
0.33 greater increase in the number of reported limitations
with ADLs than matched comparisons experienced, which
was about a 63 percentage point difference (84% increase
vs. 21% increase). Similarly, fracture cases reported a 0.44
greater increase (31 percentage point increase) in difficulties
with mobility, 0.43 greater increase (57 percentage point in-
crease) in difficulties with gross motor skills, 0.11 greater
increase (33 percentage point increase) in difficulties with fine
motor skills, and 0.10 greater increase (36 percentage point

Table 1 Weighted sample descriptive statistics

Fracture cases Comparison cases

N Mean (95% CI) N Mean (95% CI)

Baseline measures used in propensity score matching

Healthcare costs 1 year before previous interviewa 717 2111.308 1884.086 2338.531 704 2253.077 1918.389 2587.765

% Gender = male 717 12.59% 10.15% 15.02% 704 15.27% 12.61% 17.93%

% Gender = female 717 87.41% 84.98% 89.85% 704 84.73% 82.07% 87.39%

% Race = white 717 94.86% 93.24% 96.47% 704 94.79% 93.14% 96.43%

% Race = black 717 3.20% 1.91% 4.49% 704 4.05% 2.59% 5.51%

% Race = other 717 1.95% 0.93% 2.96% 704 1.16% 0.37% 1.95%

% Proxy 717 5.95% 4.22% 7.68% 704 7.92% 5.92% 9.92%

BMI 699 25.05 24.70 25.40 711 24.72 24.39 25.04

Age 717 79.17 78.65 79.70 704 78.67 78.17 79.17

Healthcare costs 1 year before fracture/indexb 717 5128.76 4420.96 5836.55 704 4533.45 3884.53 5182.37

Baseline outcome measures

Count of ADLs (0–5) 716 0.46 0.39 0.52 704 0.39 0.32 0.46

Mobility index (0–5) 630 1.40 1.28 1.52 618 1.27 1.14 1.39

Gross motor skills index (0–4) 630 0.69 0.60 0.79 618 0.64 0.55 0.73

Count of IADLs (0–3) 716 0.19 0.15 0.23 704 0.18 0.14 0.23

General health status (1 = excellent to 5 = poor) 717 3.09 3.01 3.17 700 2.84 2.75 2.92

Fine motor skills (0–3) 716 0.25 0.21 0.29 704 0.23 0.19 0.27

ADLs, IADLs, mobility, gross motor skills, and fine motor indices are counts of limitations to different measures of functionality with higher values
indicating worse function. General health status was reported on a 5-point scale, with higher values indicating worse health status. Standard errors in
parentheses.
a Self-reported out-of-pocket costs in HRS
b Total Medicare expenditures—these are used in regression adjustment only, not in the propensity score model
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increase) in limitations to IADLs than matched comparisons
(all p values < 0.01 except for fine motor skills and count of
IADLs, which had p value < 0.05).

The magnitude of these effects diminishes in the second
follow-up fracture wave (2 to 4 years after fracture/index
date) to 0.19 greater increase (27 percentage point increase,
compared to the index period) in limitations to ADLs, 0.41
greater increase (27 percentage point increase) in mobility
limitations, 0.32 greater increase (42 percentage point in-
crease) in limitations to gross motor skills (all p-
values < 0.01), and 0.11 (34 percentage point increase)
greater increase in limitations to fine motor skills 2 to
4 years after the fracture relative to matched comparisons
(p value < 0.05). The difference in the count of IADLS was
no longer statistically significant in the second follow-up
wave.

Thus the effects seen after a fracture mostly persisted,
though attenuated, with the exception of changes in
IADLs, which ceased to be significantly different by the
second follow-up period. There was no significant differ-
ence in the change in self-reported health status across
fracture and comparison cases over time at either follow-
up period.

Discussion

Prior research has established the heavy burden of fracture
on functional status, particularly for those in long-term
care facilities [22–24]. However, prior work has typically
focused on the first few months after a fracture, does not
look at general health, does not have a comparison group
which is necessary to remove any aging-related decline in
functional status, or has not been updated recently [22, 23,
25, 26].

The HRS-Medicare linked data offer a unique insight into the
longer-term impact of fractures on richer measures of physical
health. These data allowed us to test whether there are longer-
term implications regarding physical functioning for older indi-
viduals post-fracture.

Comparing changes in functional status of individuals with
an osteoporosis-related fracture to individuals with statistical-
ly similar health histories and profiles suggests that the for-
mer group experienced greater reductions in functional health
relative to their comparisons. This difference persisted over
time.

The increase in IADLs at follow-up period 1 becomes statis-
tically insignificant in the second follow-up period but all other

Table 2 Regression-adjusted means at baseline and post waves, and difference-in-differences in functional outcomes (Robust standard errors in
parentheses)

Outcomes Adjusted means at DD from baseline
to post wave 1

DD from baseline
to post wave 2

Baseline Post wave 1 Post wave 2

Count of ADLs Fracture cases 0.49
(0.02)

0.90
(0.05)

0.90
(0.06)

0.33** 0.19**

Matched comparisons 0.39
(0.02)

0.47
(0.03)

0.61
(0.05)

(0.07) (0.08)

Mobility index Fracture cases 1.41
(0.03)

1.99
(0.07)

2.08
(0.07)

0.44** 0.41**

Matched comparisons 1.29
(0.03)

1.42
(0.05)

1.55
(0.06)

(0.10) (0.1)

Gross motor skills index Fracture Cases 0.73
(0.03)

1.26
(0.07)

1.28
(0.07)

0.43** 0.32**

Matched comparisons 0.65
(0.03)

0.75
(0.04)

0.87
(0.05)

(0.09) (0.09)

Fine motor skills Fracture cases 0.27
(0.02)

0.44
(0.03)

0.48
(0.03)

0.11* 0.11*

Matched comparisons 0.23
(0.01)

0.30
(0.02)

0.33
(0.03)

(0.04) (0.05)

Count of IADLs Fracture cases 0.22
(0.02)

0.36
(0.03)

0.43
(0.03)

0.10* 0.09

Matched comparisons 0.18
(0.01)

0.23
(0.02)

0.30
(0.03)

(0.04) (0.04)

General health status Fracture cases 3.00
(0.02)

3.21
(0.04)

3.23
(0.04)

0.07 −0.001

Matched comparisons 2.91
(0.02)

3.04
(0.04)

3.14
(0.04)

(0.06) (0.06)

Standard errors in parentheses

*p < 0.05, **p < 0.01
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comparisons continue to be significant into the 2–4-year time
frame. These findings support the hypothesis that fractures im-
pose a burden on older individuals (at least for some measures of
functional status) that lasts longer than is typically studied in the
literature.

Although the magnitude of the associations between frac-
ture and fine motor skills and IADLs were relatively small at
follow-up period 1 and 2, and no longer significant for IADLs
at follow-up period 2, these measures encompass movement
that is less likely to be affected, especially in the longer term,
by a fracture. For example, activities that typically do not
require large muscle strength, such as managing money, tak-
ing medications, eating, picking up a dime, or using the
phone, are less likely be impeded by a broken femur or hip.
We also found no evidence of a differential effect of a fracture
on self-reported general health. As people switch insurance
frequently, insurance companies may focus on shorter-term
costs and impact with less focus on longer-term outcomes.
Medicare may be less likely to focus on the short-term as its
population stays enrolled longer, but may still be influenced
by shorter-term measures and costs. We encourage both re-
searchers and insurers to consider the longer-term impact of
major health events; even as the impact attenuates, the differ-
ence between fracture cases and controls remains after 2 to
4 years. Further research should explore beyond the first year
post-fracture, which is the most studied. Only with more in-
formation on the longer-term impact of fractures will decision-
makers (including payers and policymakers focusing on pub-
lic health like CDC) be able to best prioritize investments in
technologies, treatments, and other interventions to reduce the
likelihood of fractures.

Limitations

Although we employed a rigorous empirical approach that is
standard in the evaluation literature—DD estimation [27]—it
relies on the assumption that the health trajectories of fracture
and comparison cases were similar prior to the fracture. We
endeavored to ensure this by using the propensity score
matching approach matching fracture cases to comparison
cases with similar gender, age, race/ethnicity, baseline proxy
status, baseline BMI, and baseline total medical costs,6 but
note that we are only matching using one pre-period. Our
approach also addresses issues of selection, wherebywemight
be concerned that individuals who have fractures are system-
atically different in both observable (e.g., frailer or sicker as

indicated in the HRS and Medicare data) and unobservable
ways (e.g., genetic predisposition). Because we are comparing
the change in both fracture and comparison cases, any comor-
bidities or individual characteristics that are time-invariant are
effectively removed in the DD model.7

Additionally, as noted above, approximately 20% of HRS
respondents who are eligible for Medicare opted not to have
their claims linked to the HRS. Our findings may not be rep-
resentative or generalizable if those who did not consent were
systematically different from those who did consent (e.g.,
those who are sicker). Standard concerns of measurement er-
ror from self-reported data could result in attenuation bias,
which is exacerbated in models with differencing.

Conclusion

The shorter-term impact of fractures has been well described,
but until now, researchers have not measured the longer-term
implications. Our study is one of the first to explore this issue,
identifying a significant impact of these events on functional
health. Future studies similarly explore the longer-term impact
of fractures on cost and overall health status.
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Appendix

Total observations:

410,487 person-waves

Less observations in 1992/2010

(insufficient pre/post) 333,275

Less observations in 1994-2010

without a pre and post 118,204

Less observations where respondent was <65 in 

the pre round 59,254

Less observations where respondent was not 

continuously covered by Medicare 51,087

Less observations where respondent had 

Medicare managed care 35,637

Less observations in 1992/2010

(insufficient pre/post) 2,578

Less observations in 1994-2010

without a round pre and post 1,496

Less observations where respondent was

<65 in the pre round 1,406

Less observations where respondent was not

continuously covered by Medicare 1,290

Less observations where respondent had 

Medicare managed care 1,093

Less observations where respondent had cancer 

+/- six months of fracture 930

Less observations where respondent had trauma 

+/- one week of fracture 867

Control Group: No fracture, ever

33,088

Treatment Group: One Fracture per person

757

Fracture event during 

person-wave

No fracture events during any 

person-waves

Fig. 1 Event inclusion

HRS 
Waves: 

1992-2012

HRS 
Waves: 

1996-2010

HRS 
Waves: 

1998-2012

HRS 
Waves: 
2000 -
2012

Fig. 2 Study wave
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Table 3 ICD-9 and HCPCS codes for inclusion criteria

Fracture site ICD-9-CM Code

Hip, closed Inpatient primary or secondary diagnosis codes (820.0, 820.2, 820.8, 733.14)
OR
Carrier line or outpatient claim with HCPCS in (27230–27248) and diagnosis

code (820.0, 820.2, 820.8, 733.14) and service place = IP/ER and service code = 2

Distal radius/ulna Inpatient primary or secondary diagnosis code in (813.4, 813.5, 733.12)
OR
Carrier line or outpatient claim with HCPCS in (25600, 25605, 25611, 25620, 25650,

25651, 25652 (includes ulnar styloid)) and diagnosis code in (813.4, 813.5, 733.12)
and service code = 2

Spine, closed or pathologic Inpatient primary or secondary diagnosis code in (805.0, 805.2, 805.4, 805.8, 733.13)
OR
Carrier line or outpatient claim with HCPCS in (22520, 22521, 22522, 22523, 22524,

22525, 76012, 76013, 22305, 22310, 22315, 22318, 22319, 22325, 22326, 22327, 22328)
and diagnosis code in (805.0, 805.2, 805.4, 805.8, 733.13)

OR
Carrier line or outpatient claim with HCPCS in (physician evaluation/management) and

diagnosis in (805.0, 805.2, 805.4, 805.8, 733.13) and service code = 2

Pelvis-closed Inpatient primary or secondary diagnosis code (808.0, 808.2, 808.4, 808.8)
OR
Carrier line or outpatient claim with HCPCS in (27193–27194, 27215–27218, 27220,

27222, 27226–27228) and diagnosis code (808.0, 808.2, 808.4, 808.8) and service
place = IP/ER and service code = 2

Other femur-closed Inpatient primary or secondary diagnosis code (821.0, 821.2733.15)
OR
Carrier line or outpatient claim with HCPCS in (27500–27514) and diagnosis code

(821.0, 821.2, 733.15) and service place = IP/ER and service code = 2

Radius/ulna-other-closed Inpatient primary or secondary diagnosis code (813.0, 813.2, 813.8)
OR
Carrier line or outpatient claim with HCPCS in (24650, 24655, 24665, 24666, 24670,

24675, 24685, 25500, 25505, 25515, 25520, 25525, 25526, 25530, 25535, 25545,
25560, 25565, 25574, 25575) and diagnosis code (813.0, 813.2, 813.8) and service code = 2

Humerus-closed Inpatient primary or secondary diagnosis code (812.0, 812.2, 812.4, 733.11)
OR
Carrier line or outpatient claim with HCPCS in (23600, 23605, 23615, 23616, 23620,

23625, 23630, 23665, 24500, 24505, 24515, 24516, 24530, 24535, 24538, 24545,
24546, 24560, 24565, 24566, 24575, 24576, 24577, 24579, 24582) and diagnosis
code (812.0, 812.2, 812.4, 733.11) and service code = 2

Algorithm for fracture and refracture cases, Rich Barron, Amgen
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