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ABSTRACT

Background: Although fall risk increases with age, many patients remain anticoagulated (AC) indefinitely, regard-
less of mental or physical frailty. We hypothesized that in patients >80 years, risk of anticoagulation outweighs its 
benefits.

Methods: Retrospective chart review was conducted to identify older patients (>80), who have fallen from standing/
sitting, at a single level-one trauma center. Patients on and off AC were compared for demographics, injury pat-
terns, length of stay, and long-and short-term outcomes. Data was analyzed using univariate and multivariate (MV) 
analyses.

Results: A total of 465 patients with mean age 87.7±0.2 (range of 80-105) were evaluated over a 10-month period, 
following a fall. Nearly 65% of the patients (n=300) were receiving some type of anticoagulation: aspirin and warfa-
rin were the most frequently used. Most injuries were minor: painful extremity hematomas, lacerations, or fractures. 
Although 76% (n=364) of the patients were admitted from home, 30% were discharged to a skilled nursing facility. 
Extremity fractures were less common in AC patients; however, AC patients were more likely to bleed after a serious 
injury, require ICU admission and transfusion. Incidence of intracranial hemorrhage was similar between the two 
groups, although head injuries were more common in AC patients. The most severe (in-hospital) outcomes were 
seen in AC patients: five required tracheostomies and five died (p=0.0955). Short- (<90-day) and long-term (two-year) 
mortality was equivalent between the two groups; long-term, 35% of all patients died following a fall. MV analysis 
revealed that chronic medical conditions, rather than anticoagulants correlated with two-year mortality. 

Conclusion: A fall from standing may foreshadow patient’s worsening physical or mental condition regardless of 
the cause of fall or anticoagulation status. In discharged patients, AC does not seem to contribute directly to patient 
demise. Instead, fall should become a marker of disease severity and patient frailty.

Key words: Anticoagulation in Older Adults; Falls in older adults; Falls and Anticoagulation in older adults; Falls 
in Elderly 

INTRODUCTION

Older adults falling on anticoagulation 

According to the National Council on Aging (NCOA), falls are 

the leading cause of fatal injury, and the most common cause of 
nonfatal trauma-related hospital admissions among older adults. 
The NCOA reports that one in four Americans over 65 will fall 
annually, resulting in more than 3 million injuries treated in the 
Emergency Department (ED), with more than 800,000 hospitaliza-
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tions [1]. For those living in long-term institutions, 30-50% suffer 
a single fall, while 40% experience recurrent falls [2-3]. Approxi-
mately 30-40% of the community-dwelling adults over 65 years of 
age fall, with 50% sustaining an injury [2]. More serious injuries 
are noted especially in patients over 80, imposing a significant so-
cial and financial burden for fall-related hospitalizations. In fact, 
patients 85 and older have the highest fall fatality rate - 106 per 
100,000 in women and 153 per 100,000 in men [4]. An estimated 
$50 billion per year is spent on medical costs related to non-fatal 
fall injuries, while $754 million is spent on fatal falls [1].

Falls are a result of both intrinsic and extrinsic risk factors, such 
as race, socioeconomic status, age, gender, medical and physical 
conditions (e.g. neuropathy, mobility impairment), and behavior-
al factors (e.g. sedentary lifestyle, alcohol misuse) [3]. Seemingly 
simple tasks like standing become difficult in balance-impaired 
older adults. They may show higher levels of sway, especially when 
performing secondary cognitive task. During locomotion, balance 
control requirements may be even higher, given that the body’s 
center of mass is already in motion, with momentum that must be 
maintained or slowed in order to prevent a fall [5]. 

Physicians are faced with the difficult task of providing appropri-
ate care to older patients by balancing their social, emotional, and 
physiologic factors in a setting of increasingly complex and nu-
merous medical problems. Anticoagulation for the prevention of 
thromboemboli secondary to atrial fibrillation (afib) is one of the 
more difficult therapeutic decisions; it is often juxtaposed against 
the risk of falling, which in turn may cause additional injuries and 
have devastating effects in aging and frail patients [3]. 

Although there is some data to support the use of anticoagulants 
in prevention and treatment of patients following embolic/throm-
botic events – cardiac, neurologic, or vascular – only a few publica-
tions address the association between anticoagulation and short- 
or long-term outcomes following a fall in older adults (> 80 years 
of age). We hypothesized that anticoagulated (AC) older patients 
would have worse outcomes following a fall and would suffer more 
significant injuries and increased bleeding.

MATERIALS AND METHODS

Patient population and data collection

A retrospective chart review was conducted of older (>80 years of 
age) patients, presenting to the ED, at a single level-one trauma 
center (Memorial Regional Hospital, Hollywood, Florida), follow-
ing a fall between April 2016 and January 2017. Only 1.5% of the 
patients reported falling from a height (ladder or stool), the rest fell 
from standing, sitting (wheelchair), or supine (bed) positions. No 
patients were excluded and complete two-year follow up data was 
available. The Memorial Healthcare System Institutional Review 
Board approved the study with a waiver of consent. 

All study subjects underwent a standard trauma evaluation with ap-
propriate imaging. Upon arrival to the ED, patients were seen, eval-
uated, and treated by the ED staff including physicians, nurses, re-
spiratory therapists, and pharmacists. Patients received basic x-rays 
of chest, pelvis, or injured extremities. Computer tomography (CT) 
scans and expert consultation from trauma, neurosurgery, and or-
thopaedic sub-specialists was based on sustained injuries and their 
severity. Hemodynamically unstable patients were treated (e.g. intu-
bated, transfused) before proceeding to imaging or surgery. Injured 
patients were either admitted to the intensive care unit (ICU) or 
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floor, while minimally injured were discharged upon evaluation by 
ED social workers. Patients were considered to be AC if they were 
receiving anti-factor (e.g. warfarin, apixaban) and/or anti-platelet 
(e.g. aspirin, clopidogrel) medications regardless of dosing or level 
of anticoagulation. Of note, only one patient received anti-factor 
medications other than warfarin, rivaroxaban, or enoxaparin.

Baseline demographics, date and location of hospital admission 
and discharge, co-morbidities, treatment with AC, need for transfu-
sion or mechanical ventilation, site of traumatic injury, in- and out-
of-hospital complications, including short- (in-hospital, <30, <90 
day) and long-term mortality (90 days – 2 years), were entered into 
a secure, password-protected computer database. Patients marked 
as ‘moribund’ on discharge, were either deceased or discharged to 
hospice with expected short-term mortality, although not everyone 
died within 30 days post discharge. Of note, <30 and <90-day mor-
tality included patients who died in the hospital. Two years of long-
term follow-up was used to evaluate re-admission and mortality, 
including deaths from any cause occurring prior to or following 
hospital discharge. When our electronic medical records (EMR) 
were insufficient, phone calls were made to home/institutions in 
order to acquire complete long-term data.

Statistical Analysis

Univariate statistical analysis was used to compare patients with 
and without AC following a fall, with statistical significance set to 
<0.05. Continuous variables were presented as a mean ± standard 
error (SE) and compared using a two-sample t-test for independent 
samples. Non-parametric testing using Mann Whitney U test com-
pared medians. Categorical variables were analyzed using a Chi-
square or Fisher’s exact test. Multivariate logistic regression analysis 
was performed to identify independent risk factors of short- and 
long-term mortality following a fall using covariates (e.g. AC) that 
were chosen a priori for clinical importance. Patients who died 
within 90 days were considered to have short-term mortality, while 
those who died after 90 days, were placed in the category of long-
term mortality. All statistical analyses were performed using SAS 
software, version 9.4 (SAS Institute, Cary, North Carolina).

Results 

Demographics: A total of 465 patients (>80 years old) were evalu-
ated following a fall from standing over a 10-month period. The 
majority of the patients in the study were Caucasian, female, and 
admitted from home (Table 1). Approximately two-thirds of the 
patients were older than 85 and 35% were over 90. Nearly all 
were admitted with an impaired gait requiring a cane, walker, or 
wheelchair for mobility, and about 40% of the patients sustained 
a previous fall (Table 1). Medical history of patients receiving AC 
was more extensive, with significant differences in cardiac, vascu-
lar, and neurologic disorders. Patients receiving no AC were more 
likely to have a malignancy (Table 1).

Injuries: Most patients sustained minor injuries, requiring a mean 
hospital stay of 4.4±0.2 days (range 0-53) for painful extremity he-
matomas, lacerations, or bony fractures (Table 2). Head was the 
most frequently injured site, especially in AC patients. Intracranial 
hemorrhage (ICH) was detected in 69 (14.8%) patients overall and 
was noted to be similar between AC and non-AC groups (Table 2). 
Risk of bleeding from any source (e.g. lacerations, fractures), ex-
cluding head, after a fall was significantly increased in AC group as 
compared to non-AC group (96 (32.1%) vs. 34 (20.6%), p=0.0083). 
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Meanwhile, extremity injuries (mainly fractures), were more fre-
quent in non-AC patients (Table 2).

Anticoagulation: Almost 65% of the patients (n=300) were receiv-
ing some type of AC; 43% were over 85 years of age, and 23% of 
patients over 90. Antiplatelet agents (n=215) and warfarin (n=76) 
were the most frequently used. Of the AC medications, aspirin was 
the most frequently prescribed (n=176), both as a mono-therapy as 
well as in conjunction with other AC agents. Most common rea-
sons for AC were arrhythmias (atrial fibrillation), followed by coro-
nary artery disease (CAD), stroke, or clotting disorders. Almost 5% 
of AC patients presented with supra-therapeutic International Nor-
malized Ratio (INR) ranging from 3 to 7.5. Of note, many patients 
were discharged on AC and several started AC anew post fall.  

Short-term outcomes: Patients, who were considered therapeutic 
(INR >2) or supratherapeutic (INR >3) on warfarin, were more 
likely to be admitted to the ICU (p=0.0291), with a 43% increased 
risk of death (RR = 1.43, CI 1.02 – 2.02). Patients in the AC group 
were more likely to receive transfusion of platelets and fresh frozen 
plasma (FFP) for the correction of medication-induced coagulopa-

thy in an attempt to prevent further bleeding (Table 3). Among 
AC patients, no increased intracranial bleeding was seen in those 
treated with antiplatelet versus anti-factor agents. The most severely 
injured patients, requiring the highest level of intervention were 
patients in the AC group: five required tracheostomies, including 
two patients over 90, while five AC patients died following a fall 
(p=0.0955) (Table 3). For the patients with poor outcomes - death 
or discharge to hospice-13 (44.8%) were receiving anti-factor treat-
ment and 16 anti-platelet (55.2%). Of the patients with in-hospital 
mortality, 4 (80%) received anti-factor reversal and 1 (20%) anti-
platelet therapy.  

Approximately 40% of all patients required a discharge to skilled 
nursing (SNF) or assisted living facility even after being admitted 
from home; surprisingly, more patients in the non-AC group were 
discharged to SNF (RR=1.23, CI 1.1-1.4) following a fall (Table 4). 
No in-hospital mortality was reported in the non-AC group and no 
statistically significant differences were seen in the 30- and 90-day 
mortality between the two groups. About half of the AC patients, 
who died within 30 days, were on anti-factor treatment, and half 

Table 1: Demographics (Pre-Fall).

Anticoagulation (N=300)
         n                   %

No Anticoagulation (N=165)
          n                     %

p-value

Age

Mean+SE 87.8±0.3 - 87.6±0.3 - 0.7120

Median (IQR) 87 (84,92) - 87 (84,91) - 0.7461

Patients over age 85 200 66.7 114 69.1 0.5932

Patients over age 90 107 35.7 54 32.7 0.5238

Gender

Male 93 31.0 46 27.9 0.4818

Race

Caucasian 208 69.3 114 69.1

0.2245
African American 21 7.0 8 4.9

Hispanic 16 5.3 4 2.4

Other 55 18.3 39 23.6

Medical History 

Coronary Artery Disease 112 37.3 18 10.9 <0.0001*

Congestive Heart Failure 50 16.7 13 7.9 0.0081*

Myocardial Infarction 43 14.3 9 5.5 0.0037*

Coronary 
Revascularization

29 9.7 3 1.8 0.0014*

Hypertension 263 87.7 112 67.9 <0.0001*

Peripheral Vascular 
Disease

27 9.0 5 3.0 0.0150*

Arrhythmia 130 43.3 26 15.8 <0.0001*

Deep Vein Thrombosis 21 7.0 4 2.4 0.0363*

Pulmonary Embolism 6 2.0 1 0.6 0.2376

TIA/CVA 81 27.0 20 12.1 0.0002

Dementia 89 29.7 44 26.7 0.4934

Malignancy 20 6.7 22 13.3 0.0164

Cirrhosis/Ascites 0 0.0 0 0.0 n/a

Hemodialysis 3 1.0 0 0.0 0.1975

Steroids 4 1.3 2 1.2 0.9118

Inflammatory Bowel 
Disease

0 0.0 2 1.2 0.0560*

Renal Insufficiency 37 12.3 15 9.1 0.2885



4

Melkonian V, et al.

Mobility
Impaired Gait 229 76.6 128 77.6 0.8091

Previous Fall 129 43.0 72 43.6 0.8946

Admission Location

Home 229 76.3 125 75.8

0.3976
Skilled Nursing Facility 19 6.3 7 4.2

Assisted Living Facility 29 9.7 23 13.9

Other 23 7.7 10 6.1

*Indicates statistical significance at α = 0.05
SE = standard error, IQR = interquartile range, TIA = transient ischemic attack, CVA = cerebrovascular accident

Table 2: Distribution of Injuries following a Fall in Elderly.

Anticoagulation (N=300)
         n                      %

No Anticoagulation (N=165)
          n                        %

p-value

Head Injury 183 61.0 65 39.4 <0.0001*

 Head AIS > 4 20 6.7 10 6.1 0.7991

 ICH on Presentation 46 15.3 23 13.9 0.6858

Subdural hemorrhage 22 7.3 10 6.1 0.6039

Subarachnoid hemorrhage 8 2.7 4 2.4 0.8747

Epidural hemorrhage 0 0.0 0 0.0 n/a

IVH hemorrhage 0 0.0 2 1.2 0.0560*

Multiple hemorrhages 16 5.3 7 4.2 0.6037

Craniotomy 3 1.0 0 0.0 0.1975

Chest Injury 28 9.3 14 8.3 0.7601

Rib Fractures 22 7.3 1 6.7 0.7888

Hemothorax 4 1.3 2 1.2 0.9118

Pneumothorax 6 2.0 2 1.2 0.5319

Thoracostomy tube 4 1.3 2 1.2 0.9118

Abdominal Injury 0 0.0 1 0.6 0.1771

Pelvic Injury 13 4.3 10 6.1 0.4111

Pelvic Surgery 0 0.0 1 0.6 0.1771

Extremity Injuries 133 44.3 112 67.9 <0.0001*

Extremity Fractures 119 39.7 112 67.9 <0.0001*

Extremity Surgery 72 47.7 71 55.5 0.1948

*Indicates statistical significance at α = 0.05
AIS = abbreviated injury score, ICH = intracranial hemorrhage, IVH = intraventricular hemorrhage

Table 3: Outcomes (Post-Fall).

Anticoagulation (N=300)
         n                   %

No Anticoagulation (N=165)
          n                     %

p-value

Hospital LOS

Mean+SE 5.7±1.3 4.3±0.4 0.4190

Median (IQR) 3 (1,6) 3 (2,5) 0.4273

ICU Admission (n=10) 77 25.8 28 16.9 0.0291*

ICU LOS

Mean+SE 4.1±0.5 2.9±0.5 0.1091

Median (IQR) 3 (2,5) 2 (1,4) 0.1682

Transfusion (all) 81 27.0 36 21.8 0.2179

Within first 24 hours 71 23.7 32 19.4 0.2884

Red Blood Cells 62 20.7 36 21.8 0.7708

Platelets 14 4.7 1 0.6 0.0177*

Fresh Frozen Plasma 19 6.4 0 0.0 0.0003*

Other Intervention 

Tracheostomy 5 1.7 0 0.0 0.0955*
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were receiving anti-platelet medications at home. Only two patients 
with 30-day mortality were receiving both anticoagulants on admission. 

Long-term outcomes: Approximately 33% of the patients were re-
admitted after a fall within one year following discharge. Readmis-
sions for new hemorrhagic or ischemic strokes were not statistically 
different between the groups. Altogether, 163 (40.6%) patients 
died 
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within two years: mortality was higher in AC group (114 (38%) vs. 
49 (29.7%), p=0.0726). A large portion of patients, who eventually 
died, were discharged on anticoagulants: 7 (11.1%) out of 34 mori-
bund patients (excluding five patients who died in the hospital), 60 
(60.6%) out of 99 patients who died past 90 days, and 85 (52.1%) 
out of total 163 patients who died within two years. 

Peg Tube 3 1.0 1 0.6
0.6598

Discharge Disposition

Worset (Death/Hospice/SNF) 109 36.5 75 45.7 0.0511*

Home/Rehab 179 59.7 86 52.1 0.1158

Skilled Nursing Facility 82 27.4 65 39.6 0.0074*

Assisted Living Facility  11 3.7 3 1.8 0.2644

Short-term mortality (<90 days) 44 14.7 20 12.1 0.4459

In-hospital Mortality 5 1.7 0 0.0 0.0955*

Mortality (<30 days) 26 8.7 10 6.1 0.2539

Long-term Mortality (all) 114 38.0 49 29.7 0.0726*

Discharge on Anticoagulation 207 69.0 44 26.7 <0.0001*

Readmission 

Re-CVA (all) 22 7.3 6 3.6 0.1088

Re-CVA (bleed) 14 4.7 7 4.2 0.8331

New thrombus (PE/DVT) 5 1.7 4 2.4 0.5705

Readmit for fall within 1 year 90 30.0 43 26.1 0.3684
tWorse – denotes patients who were discharged to an increased level facility (e.g. Admitted from home, discharged to nursing home)
*Indicates statistical significance at α = 0.05
SE = standard error, IQR = interquartile range, SNF = skilled nursing facility, CVA = cerebrovascular accident, PE = pulmonary embolus. DVT = deep
venous thrombosis

Table 4: Multivariate Analysis of Short-Term Mortality.

OR Wald χ2 p-value 95% CI

Gender (F vs. M) 1.06 0.0 0.8643 0.5 - 2.1

Age

85-90 vs <85 0.61 2.8 0.0946 0.3 - 1.4

≥90 vs <85 1.26 2.2 0.1399 0.6 - 2.6

Race

AA vs. Caucasian 0.52 0.5 0.4894 0.1 - 2.0

Hispanic vs. Caucasian 0.45 1.7 0.1937 0.2 - 1.1

Other vs. Caucasian 1.40 1.3 0.2626 0.4 - 5.6

Impaired gait 2.45 3.5 0.0608* 0.96 - 6.3

Dementia 1.17 0.2 0.6443 0.6 - 2.3

AC on admission 0.85 0.2 0.6274 0.4 - 1.7

Supra/Therapeutic INR 1.00 0.0 0.9952 0.3 - 2.9

Transfusion 2.04 4.7 0.0304* 1.1 - 3.9

Severe head injury 3.16 8.0 0.0048* 1.4 - 7.0

Mechanical ventilation 30.40 20.8 <0.0001* 7 - 131.7

Previous fall 0.69 1.3 0.2486 0.4 - 1.3

Congestive heart failure& 2.40 4.9 0.0270* 1.1 - 5.1

TIA/CVA& 1.64 1.8 0.1809 0.8 - 3.4

Myocardial infarction& 0.62 0.8 0.3633 0.2 - 1.7

Admit from SNF 3.88 7.5 0.0062* 1.5 - 10.3

*Indicates statistical significance at α = 0.05; c =0.77; Max R2 -0.2672; R2 – 0.1474
& Indicates patient’s medical history
OR = odds ratio, CI = confidence interval, AA = African American; AC = anticoagulation, Supra = surpratherapeutic, TIA = transient ischemic attack,
CVA = cerebrovascular accident, SNF = Skilled nursing facility
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The difference in mortality between AC and non-AC groups disap-
peared once patients with initial grave injuries following fall, were 
excluded. That is, in patients who survived to discharge, short-term 
(30 or 90 days) mortality was similar regardless of AC.  

Multivariate analysis: Multivariate logistic regression modeling 
was used to estimate short- and long-term risk of death adjusted 
for covariates. The 90-day model evaluated short-term mortality with 
a c-statistic of 0.77 and a good ability to discriminate between sur-
vivors and decedents (Max R2 = 0.2672) (Table 4). The largest con-
tributors to mortality were need for mechanical ventilation, which 
carried a 30-fold increased risk of death (Table 4), followed by pres-
ence of severe head injury, admission from SNF, history of conges-
tive heart failure (CHF), need for transfusion, and impaired gait. 
Interestingly, presence of AC on admission was not a significant 
contributor to mortality when adjusted for covariates. Long-term 
model (>90 days) was also able to discriminate between survivors and 
decedents well (Max R2 = 0.2185) with a c-statistic of 0.75 (Table 5). 
The most important contributors to mortality were CHF, followed 
by impaired gait, dementia, age (>85), and severe head injury, while 
Hispanic race was found to be protective. Presence of AC was not 
a contributing factor to long-term mortality when adjusted for all of 
the covariates. Of note, 30-day model could not be completed due to 
lack of events (deaths) over a short period of time.    

DISCUSSION 

AC is initiated for various reasons, most notably high CHA
2
DS

2
-

VASc scores for the prevention of stroke in older patients with 
cardiac arrhythmias [6-8]. While the data suggests that in patients 
over 65, there is great benefit in the use of oral AC in preventing 

thromboembolic events, there is little data to suggest benefit or 
detriment in patients over 80, with ever increasing physical frailty 
and multiple comorbidities, at risk for fall/injury [9-10]. While we 
hypothesized that in patients over 80, presence of AC would con-
tribute to patient’s demise, both short- and long-term, following a 
fall, our data instead showed that: (1) although AC patients were 
more likely to require a transfusion during the initial admission, (2) 
AC was not a significant contributor to mortality, unless the initial 
fall resulted in bleeding from severe injuries.  

Patients >80 face a myriad of obstacles in their daily life, including 
an overall functional decline, worsening visual acuity, propriocep-
tion, vestibular function, and problems with memory and men-
tation, all-the-while navigating their complex environment with 
slippery floors, poorly fitting shoes, or improper lighting [11-13]. 
In our study, most patients were noted to have impaired gait and 
either used or were recommended to use a cane, walker, or wheel-
chair to maintain stability. Patients often had multiple comorbidi-
ties (e.g.. cardiovascular, neurologic) that could predispose them to 
falling, especially in the AC group, where falls could be attributed 
to initiation of new medications, venous pooling in the lower ex-
tremities with resultant hypotension, hypoglycemia, or improper 
fluid balance [14]. While older patients often attribute their fall 
to an accidental “slip and fall,” research by Robinovitch et al. re-
ported that more commonly, frailty and failing vision led to incor-
rect transferring and shifting of body weight, followed by physical 
overcorrection - accounting for 40% of the falls, while slips account 
for only 3% [15].  

Published rate of injuries in patients following a fall from standing 
remains at 10-20% [16]. While worse injuries may be seen in associ-

Table 5: Multivariate Analysis of Long-Term Mortality.

OR Wald χ2 p-value 95% CI

Gender (F vs. M) 0.84 0.6 0.4471 0.5 - 1.4

Age

85-90 vs <85 2.19 3.9 0.0474* 1.1 - 4.2

≥90 vs <85 1.63 0.1 0.7303 0.8 - 3.2

Race

AA vs. Caucasian 0.84 0.0 0.8301 0.3 - 2.3

Hispanic vs. Caucasian 0.40 4.1 0.0428* 0.2 - 0.8

Other vs. Caucasian 1.04 0.4 0.5261 0.3 - 3.5

Impaired gait 3.26 9.3 0.0023* 1.5 - 7.0

Dementia 2.34 8.6 0.0033* 1.3 - 4.1

AC continued at discharge 1.18 0.3 0.5571 0.7 - 2.0

Discharge to worse (SNF/hospice) 0.70 1.6 0.1998 0.4 - 1.2

Previous fall 0.79 0.7 0.3901 0.5 - 1.4

Transfusion  1.50 1.8 0.1841 0.8 - 2.7

Severe head injury 2.16 3.3 0.0678 0.95 - 4.9

Mechanical ventilation 7.98 2.6 0.1076 0.6 - 100.0

Congestive heart failure& 3.61 12.8 0.0004* 1.8 - 7.3

Arrhythmia& 1.56 2.4 0.1253 0.9 - 2.7

TIA/CVA& 1.25 0.5 0.4817 0.7 - 2.4

Hypertension& 0.99 0.0 0.9789 0.5 - 1.9

Myocardial infarction& 1.10 0.1 0.8160 0.5 - 2.4

*Indicates statistical significance at α = 0.05; c =0.75; Max R2 -0.2185; R2 – 0.1472
& Indicates patient’s medical history
OR = odds ratio, CI = confidence interval, AA = African American, AC = anticoagulation, NH = nursing home, TIA = transient ischemic attack, CVA
= cerebrovascular accident, SNF = Skilled nursing facility
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ation with AC, causation between AC and morbidity/mortality has 
not been well established. Rate of ICH, as identified by head CT 
scan, varies in literature from 5.1-29.1% [17]. A retrospective study 
by Mina et al. reported a two-fold increase in the risk of intracranial 
injury in patients on AC after blunt head trauma, but Gage at al.
reported that presence of AC does not affect the incidence of ICH 
[18-19]. Our study showed an overall rate of 14%, but no significant 
difference between the groups: 10% in AC vs. 5% in non-AC group 
[17].  Robinovitch et al. reported that up to 75% of the time, falls 
involve the extremity or hand impact [15]. Our data was consistent 
with literature; most patients fell onto their outstretched arm in 
an attempt to break their fall.  Interestingly, AC patients had less 
extremity injuries and more head injuries, although no difference 
in ICH. Authors hypothesized that patients with higher comorbidi-
ties (and therefore on AC) may lack upper body muscle strength, 
rendering their extremities ineffective, even when reaction time is 
reportedly not altered [15]. One could infer that the pattern of inju-
ries seen in AC patients with multiple comorbidities and frequent 
head impact, was a result of their frailty [20]. 

Following a fall, many older adults are forced to move from their 
homes in the community to long-term care facilities, as they are 
discovered to be unsafe living and ambulating independently. Our 
study showed that while only 5% of the patients were admitted 
from SNF, more than 40% were discharged to long-term care fa-
cilities after the fall. As supported by literature, patients with ICH 
were more likely to be admitted to SNF [19]. Interestingly, our study 
found that non-AC patients carried a 23% increased risk of dis-
charge to a SNF as compared to those on anticoagulation. One 
plausible explanation could be that AC patients, with higher co-
morbidities, receive closer medical care and that increasing frailty 
of non-AC patients, remains undiscovered until their presentation 
at the hospital following a fall.  Screening algorithms like STEADI 
(Stopping Elderly Accidents, Deaths and Injuries), The developed 
by Centers for Disease Control and Prevention, can be adminis-
tered in outpatient or inpatient setting to assess patients at risk for 
falls [21]. 

Increased risk of mortality in older AC patients has been report-
ed.  Mina et al. showed a four- to fivefold increased risk of death: 
38% for AC patients receiving mainly warfarin and/or aspirin, as 
compared to 8% for non-AC group (p=0.006) [18].  In our study, 
AC patients had a higher rate of in-hospital mortality (5 vs. 0, 
p=0.0955), but this seemed to be a direct result of severe injuries 
following a fall. Gage at al. reported an increase in the severity of 
hemorrhagic events of AC patients, leading to poorer survival, but 
not increased short-term mortality following discharge [19]. Our 
data showed that AC patients were more likely to require ICU ad-
mission, tracheostomy, and transfusion with FFP and platelets in 
an attempt to reverse AC. However, similarly short-term follow-up 
(<30, <90 days), beyond the initial in-hospital mortality, showed no 
differences in survival. Logistic regression analysis, performed to 
eliminate confounding, demonstrated that mechanical ventilation, 
severity of head injury, admission from SNF, chronic medical con-
ditions (e.g. CHF), and gait abnormalities were the most important 
contributors to mortality, but not AC.  

Given that the literature promotes prescription of AC in older pa-
tients with chronic conditions, especially in the setting of cardiac 
arrhythmias, due to a higher risk for ischemic events (13.7 per 100 
patient-years), physicians continue to prescribe AC on discharge 
even following a fall [19]. In our study, 54% of the patients were 
discharged on AC.  Our goal was to evaluate long-term effects on 

morbidity and mortality. Consistent with the literature, no differ-
ence was seen in the rate of readmission following a fall, or hemor-
rhagic and ischemic cerebral events regardless of anticoagulation 
treatment [22-23]. A retrospective review of patients, 65 years and 
older, showed that following a fall, one-year mortality was 21.3% 
[24]. While our patients were significantly older, we were able to 
show a similar trend with 40% of the patients on AC and 30% 
without AC dying at a two-year follow-up (p = 0.0726). Multivariate 
analysis found that discharge anticoagulants were not a significant 
contributor to long-term (two-year) mortality despite the fact that 
1/3 of the patients were readmitted for a fall within one year [22-
23]. Instead, logistic regression revealed impaired gait, dementia, 
CHF, and increasing age to be the most significant contributors to 
poor outcomes.   

Our multivariate model failed to expose AC as a significant cause 
of mortality in the setting of fall from standing in patients >80. 
While AC may exacerbate the initial bleed, immediately following 
the fall, it is the injury itself that leads to patient demise. Instead, 
fall should serve as a marker of increasing frailty due the chronic 
medical conditions or physical deconditioning related to aging. 
Given that most patient (long-term) deaths are related to their co-
morbidities, optimization of medical conditions, treatments and 
patient environments, could improve and prolong the lives of older 
adults. Consistent use of the STEADI tool could allow for better 
assessment, diagnosis, and management of patients with gait diffi-
culties or challenging home situations, in order to make necessary 
modifications proactively and potentially prevent fall readmissions.  

One of the limitations of this study is that we were unable to evalu-
ate the effectiveness of AC; instead, we could only record presence 
or absence of AC based on updated medical records. Additionally, 
our trauma center evaluates very old patients, who may be healthier 
than the average patient over 65. Therefore, our findings may not 
be directly transferable to other centers. 

In conclusion, we were able to show that despite significant use 
of AC, outcomes between the AC and non-AC groups following 
a fall in patients over 80, were very similar. Severity of the initial 
injury may be exacerbated by the presence of AC, however, this may 
be quickly reversed using blood products and/or reversal agents. 
When confounders are eliminated using a multivariate analysis, it 
is the injury itself and not the presence of AC that led to in-hospital 
patient demise. Long-term, considering that most patient deaths 
are related to worsening chronic medical conditions, initial falls 
can be used as foreshadowing events that can alert medical practi-
tioners to the need for optimization of medical management and 
patients’ physical surroundings. Consequently, it seems as though, 
safe, individualized prescribing of AC with close monitoring of pa-
tient’s chronic conditions and their living environment, provides 
the key to quality survival of the aging population.
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