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Objective. We examined multilevel factors associated with hospital discharge status
among older adults suffering a fall-related hospitalization.
Data Sources. The 2011–2013 (n = 131,978) Texas Inpatient Hospital Discharge Pub-
lic-Use File was used.
Study Design/Methods. Multilevel logistic regression analyses estimated the likeli-
hood of being discharged to institutional settings versus home.
Principal Findings. Factors associated with a greater likelihood of being discharged
to institutional settings versus home/self-care included being female, white, older, hav-
ing greater risk of mortality, receiving care in a non-teaching hospital, havingMedicare
(versus Private) coverage, and being admitted from a non-health care facility (versus
clinical referral).
Conclusions. Understanding risk factors for costly discharges to institutional settings
enables targeted fall-prevention interventions with identification of at-risk groups and
allows for identifying policy-related factors associated with discharge status.
Key Words. Falls, hospital discharge, older adults, Medicare

Falls disproportionately affect older adults and when falls do occur, they result
in serious injury at a much greater rate than among younger individuals (Ster-
ling, O’Connor, and Bonadies 2001), thereby disproportionately affecting the
already hard-hit U.S. health care delivery and finance system. Those with a
previous history of a fall are more likely to enter costly institutionalized set-
tings, namely nursing homes (Tinetti and Williams 1997). Identifying factors
associated with discharge location can help key stakeholders be better
informed to identify the best solutions to prevent falls or a recurrent fall(s).

Some have suggested that focusing on post-acute discharge may hold
major implications for reducing overall spending (Das et al. 2016; Mor,
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Rahman, and McHugh 2016). Focusing on discharging patients to less costly
locations (e.g., home) has been suggested as a major factor in this process of
lowering hospital spending (Mor, Rahman, and McHugh 2016). Large varia-
tion in the price of medical care may be attributed to variation among hospi-
tals based on various measures such as performance (Das et al. 2016). Thus,
accounting for hospital-level variation (e.g., using multilevel analyses) is criti-
cal (Rice and Leyland 1996). Ongoing surveillance of fall-related hospitaliza-
tion is needed to ensure the most current evidence is available to inform
policy.

Aims

Although multiple studies have examined injuries related to serious falls
(Masud andMorris 2001; Smith et al. 2010), few studies have investigated fac-
tors that may contribute to the discharge location of a patient following a trau-
matic fall (Lim, Hoffmann, and Brasel 2007). Therefore, our objective was to
examine multilevel factors associated with hospital discharge status among
older adults suffering a fall-related hospitalization. We aimed to examine fall-
related hospitalization by (1) overall distribution, (2) discharge location, and
(3) to identify multilevel factors associated with discharge to institutional set-
tings versus to home or self-care (routine discharge)—henceforth HSC or
home health care (HHC). Multiple definitions of discharge to home were
included given discharge to home with self-care may incur different costs than
being discharged to home with the inclusion of HHC.
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DESIGN ANDMETHODS

Data

The Texas Hospital Inpatient Discharge Public-Use Data for 2011 (base-file
n = 2,937,634), 2012 (base-file n = 2,965,961), and 2013 (base-file
n = 2,910,853) were used (THHS 2011).

Patient Population

The target population included older adults (age 65+), suffering a fall-related
hospitalization, and being admitted from a non–health care facility (NHCF;
n = 40,342, 42,864, 44,977; 2011–2013, respectively) or a clinical referral
(n = 3,200, 3,004, 3,221; 2011–2013, respectively). Excluding transfers from
another facility (e.g., transfer from a hospital or other health care facility)
allowed us to identify those most likely to come from a residential setting (e.g.,
those aging-in-place) versus institutional settings. These excluded observa-
tions represented 11.8 percent of fall-related hospitalizations. Discharges with
a primary payment source of “other non-federal programs” (<0.5 percent for
each year) were excluded due to the inability to identify specific sources of
payment. The analytical group included 41,933, 43,989, and 46,056 in 2011,
2012, and 2013, respectively.

Main Outcome Measures

Discharge location was the dependent variable. Being discharged home with-
out any additional care (self-care) versus being discharged home with addi-
tional care (e.g., HHC) is associated with different medical costs. Thus, we
separated discharge to one’s home into three categories in separate analyses.
Category A: All discharges to HSC, that is, home (i.e., self-care/routine dis-
charge), including formal service (i.e., HHC or intravenous therapy [IV]);
Category B: Discharges to home without formal service (i.e., HHC or IV);
Category C: Discharges to home with formal service (i.e., HHC or IV). Cate-
gory A = B + C: All other discharges included discharges/transfers to other
short-term general hospital; skilled nursing facility; intermediate care facility;
cancer center; admitted as inpatient to this hospital; still patient; federal health
care facility; hospice–medical facility; within this institution to Medicare-
approved swing bed; inpatient rehabilitation facility; Medicare-certified long-
term care hospital; Medicaid-certified nursing facility; psychiatric hospital or
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psychiatric distinct part of a hospital; critical access hospital; other outpatient
service; and institution outpatient.

Individuals were coded as expired/deceased; discharged to hospice–
home; and left against medical advice, where excluded from analyses. Our
adjusted model assessed fall-related hospitalizations among those either com-
ing from a non-institutional setting or by way of clinical referrals (CR).

Covariates

Individual-level factors included in the adjusted model were as follows: sex
(male/female); race/ethnicity (non-Hispanic American Indian/Alaska
Native, non-Hispanic Asian or Pacific Islander, non-Hispanic black, non-
Hispanic white, and Hispanic); age group (65–74, 75–84, and 85+); payment
source identified as the expected primary source of payment (Title-V or
other federal program; Veteran Administration plan or Civilian Health and
Medical Program of the Uniformed Services, Medicare; Medicaid; charity,
indigent or unknown; workers compensation; other forms of payment (non-
federal/non-charity/non-workers compensation) operationally defined as
“private” in the current analyses (liability medical, liability, health mainte-
nance organization, disability insurance, commercial insurance, Blue Cross
Blue Shield, automobile medical, indemnity insurance, exclusive provider
organization, point of service, preferred provider organization, and central
certification); and risk of mortality (minor, moderate, major, or extreme risk
upon admission).

Hospital- and community-level factors were also included to account for
differences at the hospital-level and individual residence. Hospital-level teach-
ing status was included to account for differences in being a teaching-affiliated
facility versus a non-teaching facility. Neighborhood-level characteristics
including classification as a large central metropolitan, large fringe metropoli-
tan, medium metropolitan, small metropolitan, micropolitan, and noncore
area were included to account for differences associated with rural versus
urban residence using the National Center for Health Statistics Urban-Rural
Classification Scheme. Source of admission, coded as clinical referral (e.g., the
patient was referred by a provider from an outpatient clinic including a physi-
cian at the hospital) versus NHCF (e.g., patient residing at home prior to
admission), was also included to assess potential differences in patient dis-
charge location/status. To further describe our patient population (descriptive
statistics only), we identified ICD-9 codes for the primary diagnosis upon
admission and average length of stay (LOS).
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Statistical Analyses

Analyses were conducted using SAS 9.4 using random coefficient models
(RCMs) to assess the likelihood of our outcomes. In adjusted analyses, the
payment source associated with the hospital discharge was collapsed into
Medicare accounting for over 90 percent of all discharges, Private which
accounted for between 5 and 7 percent of all cases, and Other given the rela-
tively small analytical group size among other payers. Intraclass correlation
coefficients (ICCs) were calculated using a model without predictors (Bell,
Ene, and Schoeneberger 2013). The decision to use RCMs was made based
on two factors: (1) the nested nature of the data where individuals are nested
within hospitals fits with the theoretical framework of multilevel modeling;
(2) the ICCs, while all <10 percent, did range approximately 4–9 percent,
indicating some variation in our outcomes was likely attributable to differ-
ences among hospitals.

Ethical Approval of Studies and Informed Consent

Ethical approval was granted through the Texas A&M University Institutional
Review Board (IRB).

RESULTS

Table 1 presents the distribution of older adults admitted to the hospital for a
fall-related injury through non-institutionalized settings (NIS) or CR (referred
to collectively henceforth as NIS/CR) prior to admission by selected charac-
teristics. Overall, the number of older adults suffering fall-related hospitaliza-
tions who were admitted through NIS/CR prior to admission increased from
41,933 in 2011, to 43,989 in 2012, and then to 46,056 in 2013. When testing
for significant differences in our binary outcomes of discharge location (i.e., 1
model for each category A, B, C), we find no evidence to suggest any signifi-
cant difference (a = 0.01) by year. To further describe our patient population,
we identified ICD-9 codes for the primary diagnosis. When combining all
3 years of data, we find approximately a third (36 percent) of fall-related hos-
pitalizations were associated with a fracture, while most others were associated
with infections (approximately 40 percent) and other diagnosis (e.g., circula-
tory or respiratory issues). The average LOSwas approximately 5 days (range
1–368).When stratifying LOS by discharge location, we find the average LOS
was 5.8 days for those discharged to an institutional setting versus 4.1 days
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(Category A), 3.7 days (Category B), and 4.9 days (Category C) for being dis-
charged home, respectively.

The proportion of older adults admitted for fall-related injury through
NIS/CR that were discharged to HSC or HHC was approximately 34 percent
in 2011 and 2012, and 33 percent in 2013. The bulk of older adults suffering a
fall-related hospitalization admitted through NIS/CR prior to admission were
in metropolitan areas. In addition, females accounted for the greatest propor-
tion of fall-related hospitalization, with 69 percent in 2011 and approximately
68 percent in 2012 and 2013. While the majority of older adults suffering a fall-
related hospitalization who were admitted through NIS/CR prior to admission
were identified as white, nearly one in five were Hispanic individuals. Individu-
als aged 65–74 represented nearly one in four discharges among older adults
suffering a fall-related hospitalization whowere admitted throughNIS/CR.

Nearly half of older adults suffering a fall-related hospitalization who
were admitted through NIS/CR prior to admission were admitted with a
moderate risk of mortality.

For 2011, 2012, and 2013, approximately 79–80 percent of older adults
suffering a fall-related hospitalization who were admitted through NIS/CR
prior to admission were treated in non-teaching institutions. Medicare repre-
sented over 91 percent of all payments sources for older adults suffering a fall-
related hospitalization who were admitted through NIS/CR. Ninety-three
percent of the patients in our study were admitted from the home with 7
percent being referred from the clinic.

Table 2 presents the distribution of older adults suffering a fall-related
hospitalization who were admitted through NIS/CR prior to admission. The
largest segment of all discharges among older adults suffering a fall-related hos-
pitalization who were admitted through NIS/CR prior to admission was repre-
sented by discharge to skilled nursing care (approximately 35–37 percent).

Adjusted Analyses

Discharged to HSC or HHC. Table 3 presents results for the likelihood of being
discharged to an institutional health care setting versus HSC or HHC. Factors
associated with (a = 0.05) a greater likelihood of being discharged to institu-
tionalized settings among older adults suffering a fall-related hospitalization
who were admitted through NIS/CR included the following: being female;
being in older age groups versus those aged 65–74; having a higher risk of
mortality versus minor risk; being treated in a non-teaching facility versus a
teaching facility; and having Medicare as the primary source of payment, after

Multilevel Comparisons of Hospital Discharge 2235
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adjusting for all other terms in the model. In contrast, factors associated with
(a = 0.05) a lower likelihood of being discharged to an institutionalized health
care setting included the following: being an Asian or Pacific Islander, black, or
Hispanic individual versus being a white individual; having the primary source
of payment listed as Private versus Medicare; and being admitted from a clini-
cal referral versus a NHCF after controlling for all other terms in the model
across all years under study. In 2011, residents of the most metropolitan areas
known as large central metropolitan areas were more likely to be discharged to
institutionalized settings versus those residing in medium metropolitan or small
metropolitan areas, after adjusting for all other terms in the model.

Discharged to HSC Excluding HHC. Table 3 presents results for the likelihood
of being discharged to an institutional health care setting versus HSC. Aside
from the results of comparisons across race, results of the model with HSC
(Table 3) were similar to that of the model using a combined variable for dis-
charge status of HSC or HHC (Table 3). The lower likelihood of being dis-
charged to an institutionalized setting in the previous set of models was not
consistent across all years of study for Asian or Pacific Islander individuals when
compared to white individuals (no difference detected in 2011) or for black indi-
viduals when compared to white individuals (no difference in 2013; Table 3).

Discharged to HHC Excluding HSC. Table 3 presents results for the adjusted
analyses for the likelihood of being discharged to an institutional health care set-
ting versus HHC. Aside for comparisons across sex and teaching status, results
of the model withHHC (Table 3) were similar to that of the model using a com-
bined variable for discharge status of HSC or HHC (Table 3). There was no dif-
ference detected by sex when modeling the likelihood of discharge to an
institutionalized health care setting versus HHC in 2011. When modeling the
likelihood of being discharged to an institutionalized health care setting versus
HHC, we find no evidence to suggest a difference across teaching status for any
year under study. Further, variation between the most metropolitan areas and
those areas that were classified as large fringemetropolitan was no longer signif-
icant for 2011 after controlling for all other terms in themodel.

DISCUSSION

The number of older adults suffering a fall-related hospitalization who were
admitted through NIS/CR prior to admission increased from 2011

Multilevel Comparisons of Hospital Discharge 2239
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(n = 41,933) to 2013 (n = 46,056). This is on par with the rise in the older adult
Texas population at approximately 10 percent (TDADS 2014), mirroring the
growth in fall-related discharges at approximately 10 percent for the same
timeline (2011–2013). However, when assessing the number of overall falls
(regardless of location prior to admission) among older adults, we find an
increase of 11 percent, slightly higher than the growth in the population. The
same comparison from 2007 (n = 42,153; Smith et al. 2010) to 2013 indicates
the percent increase at 29.6 percent, higher than the rate of growth in the
Texas population aged 65 and older during the same timeline at 25.9 percent
(2007, n = 2,346,996; 2013, n = 2,954,614). Thus, the need to identify poten-
tial solutions to this issue is growing in terms of the sheer size of those affected
by fall-related hospitalizations.

Limitations

The scope of this study was representative of a large U.S. state effecting gen-
eralizability. The specific outcome associated with fall-related hospitaliza-
tions (e.g., hip fracture, cost) or the severity was not identified in the current
analyses, but reported elsewhere (Smith et al. 2010; Towne, Ory, and Smith
2014; Towne et al. 2015). Even so, we included risk of mortality to serve as
a proxy for severity, which was found to be a strong independent predictor
of discharge location/status. In addition, other clinical and patient character-
istics (e.g., number of comorbidities) were not available in the data used in
this analyses. The inclusion of those with CR may reflect a variety of possi-
ble locations prior to admission. Comparisons of the individual characteris-
tics of all fall-related hospitalizations and all-purpose hospitalizations of
those aged 65 and older were not done as the focus of the study was to com-
pare across discharge status not fall-related versus the total hospitalized pop-
ulation. Finally, we were unable to measure the discharge status past
immediate discharge.

CONCLUSIONS AND POLICY IMPLICATIONS

Several differences persisted even after adjusting for sociodemographic char-
acteristics and a measure of severity (risk of mortality). It is likely that both
fragmentation of the health delivery system and patients’ health care needs
contribute to the decision to discharge home or to an institutionalized setting.
As more baby boomers reach the earlier ages of older adulthood, more may
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be opting to continue to work and are thereby more likely to be covered on
employer-sponsored health insurance. Thus, identifying potential implica-
tions of having Medicare serve as the secondary payer with employer-spon-
sored health insurance serving as the primary payer (Goda, Shoven, and
Slavov 2007) for a growing population of older adults is timely given different
outcomes (i.e., discharge location) across payers identified.

Given that a prior fall is a major risk factor for a recurrent fall regardless
of discharge status (Stalenhoef et al. 2002), identifying where individuals go
after suffering a fall can help inform where fall-prevention interventions or
fall-prevention intervention referrals may be delivered most effectively.
Improvements in discharge planning for older adults suffering fall-related hos-
pitalizations have been suggested as a potential strategy in the prevention of
recurrent falls (Lim, Hoffmann, and Brasel 2007).

Discharge planning is a critical part of care with the goal of reducing
unexpected readmissions and improving communication within care transi-
tions (Shepperd et al. 2013). The discharge process may include prescription
medication management and follow-up medical care (Spinewine et al. 2013)
in addition to related self-care planning. The fragmentation of the health care
system may make this process more challenging in that pharmacies, primary
care settings, post-acute care settings, and hospitals may not exchange infor-
mation or coordinate service delivery between settings. Thus, the patient is left
with the task of communicating information between care settings. This is a
task which is not well suited to older adults following a fall-related hospitaliza-
tion. Evidence suggests that tailored or individualized discharged planning for
older adults may be associated with reduced hospital readmissions (Shepperd
et al. 2013) and is therefore critical. Policies affecting what is included in stan-
dardized discharge planning for this subpopulation should include three
essential components: evidence-based fall-prevention programs, community-
based fall-prevention programs, and information on how to access those
programs.
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