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1 Characterization of fall patients: Does age matter?☆
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18Introduction: A fall can occur at any age, so determining fall characteristics is important for prevention programs.
19The aimwas to characterize fall patients who presented to a trauma center.We hypothesized that fall character-
20istics and outcomeswould varywith age.Methods: Fall patients during the period of January 1st, 2014–December
2131st, 2015 were included. Data were retrospectively collected from the trauma registry and electronic medical
22records. Data were analyzed by Chi-square test with Yates' continuity correction and one-way ANOVA with
23Bonferroni's multiple comparisons test. Results: There were 1541 fall patients, 814 (52.8%) were male. Ages
24ranged from 11 months to 100 years. The admission rate was high at 86%, with an average hospital length of
25stay of 5.7 days. Patients in the 0–18 and 19–45 age groups spent significantly less time in the hospital (p b

260.0001). Elderly patients had the highest average injury severity score (p b 0.0001). However, the youngest pa-
27tients required surgery more often (p = 0.0004). The overall mortality rate was 3.6% and 52.8% were male. The
28mortality rate increased with age, from 0% for the 0–18 age group to 6.9% for patients ≥65 years of age. Remark-
29ably, fallers in the 19–45 and 46–64 age groups predominantly died from ground level falls even though the av-
30erage fall height in these groups was the highest (p b 0.0001). More fallers in the 19–45 and 46–64 age groups
31tested positive for alcohol/drug use (p b 0.0001). Middle aged and elderly patients were more likely to be
32discharged to a skilled nursing or rehabilitation facility compared to younger patients who were discharged
33home. Conclusions and practical applications: Fall characteristics and outcomes varied with age. Data on age-
34specific characteristics and risk factors of falls will help in developing targeted interventions. Moreover, the asso-
35ciation of fall characteristics with injuries and mortality may lead to better approaches to treat fall patients.
36© 2017 National Safety Council and Elsevier Ltd. All rights reserved.
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48 1. IntroductionQ8

49 Falls are the leading cause of non-fatal injuries and remain a signifi-
50 cant cause of morbidity and mortality in the United States (Centers for
51 Disease Control and Prevention, n.d.-a). There are numerous risk factors
52 that can contribute to a fall including poor vision, home environment,
53 comorbidities, vigorous physical activity, medications, occupational
54 hazards, osteoporosis, and lack of muscle strength(Dhital, Pey, &
55 Stanford, 2010; Helgadottir, Laflamme, Monarrez-Espino, & Moller,
56 2014; Jacobs, 2016; Pfortmueller et al., 2014; Socias, Chaumont
57 Menendez, Collins, & Simeonov, 2014). Every year millions of people
58 are treated at trauma centers for fall related injuries, many of which re-
59 quire hospitalization and rehabilitation or long-term care. The cost of
60 treating fall injuries is exponential, with billions of dollars being spent
61 each year. The annual direct medical cost for treating fall injuries is 31

62billion dollars, two thirds of which account for hospital costs (Burns,
63Stevens, & Lee, 2016). This is a concern for trauma centers, given that
64falls are the main mechanism of injury resulting in admission
65(American College of Surgeons, 2016).
66Falls occur among all age groups; however, focus has been on the el-
67derly population. It is estimated that one in four older adults fall each
68year, and one in five falls cause a serious injury (Centers for Disease
69Control and Prevention, n.d.-a). Each year, 2.8 million older adults are
70treated in emergency departments for fall injuries (Centers for Disease
71Control and Prevention, n.d.-a). Traumatic brain injuries and extremi-
72ty/hip fractures are the most common injuries among the elderly
73(Gelbard et al., 2014; Harvey & Close, 2012; Rau et al., 2014). Over the
74past 10 years, the rate of unintentional fall deaths of older adults has in-
75creased to ~58% (Centers for Disease Control and Prevention, n.d.-a).
76Consequently, several studies have investigated falls in the elderly pop-
77ulation. Elderly females fall more often and are more likely to fall in-
78doors, while males are more likely to fall outdoors (Chippendale,
79Gentile, James, &Melnic, 2016; Kelsey et al., 2010). Due to frailty, elderly
80fallers also have a higher risk of a severe injury and a higher mortality
81rate (Alamgir, Muazzam, & Nasrullah, 2012; Ayoung-Chee et al., 2014;
82Demetriades et al., 2005).

Journal of Safety Research xxx (2017) xxx–xxx

☆Q2 All authors declare no conflicts of interest and have no financial ties to disclose.
⁎ Corresponding author at: Department of Surgery, Trauma Suite, 8900 Van Wyck

Expressway, Jamaica, NY 11418, United States.
E-mail addresses: mjames3@jhmc.org (M.K. James), mvictor@jhmc.org (M.C. Victor),

pg23@nyu.edu (P.A. Gentile).

JSR-01455; No of Pages 10

https://doi.org/10.1016/j.jsr.2017.12.010
0022-4375/© 2017 National Safety Council and Elsevier Ltd. All rights reserved.

Contents lists available at ScienceDirect

Journal of Safety Research

j ourna l homepage: www.e lsev ie r .com/ locate / js r

Please cite this article as: James, M.K., et al., Characterization of fall patients: Does age matter?, Journal of Safety Research (2017), https://doi.org/
10.1016/j.jsr.2017.12.010

https://doi.org/10.1016/j.jsr.2017.12.010
mailto:pg23@nyu.edu
Journal logo
https://doi.org/10.1016/j.jsr.2017.12.010
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/jsr
https://doi.org/10.1016/j.jsr.2017.12.010
https://doi.org/10.1016/j.jsr.2017.12.010


U
N
C
O

R
R
E
C
T
E
D
 P

R
O

O
F

83 Studies have also investigated falls in children under 14 years of age.
84 Falls are the leading cause of non-fatal injuries for children ages 0–
85 18 years. Each day ~8000 children are treated in emergency rooms for
86 fall related injuries (Centers for Disease Control and Prevention, n.d.-
87 b). Falls in children occur both indoors and outdoors. Falls from furni-
88 ture and stairs, or at playgrounds and school, or during recreational ac-
89 tivities are common among younger fallers (Burrows et al., 2015; Fiissel,
90 Pattison, & Howard, 2005; Pomerantz, Gittelman, Hornung, &
91 Husseinzadeh, 2012). Similar to elderly fallers, head injuries and frac-
92 tures are the main injuries among children fallers (Bulut, Koksal,
93 Korkmaz, Turan, & Ozguc, 2006; Burrows et al., 2015; Pomerantz et al.,
94 2012). Fewer studies on falls in young and middle-age adults have
95 been done, thus, less is known about this population of fallers. Talbot
96 et al. reported that ambulation is the main cause of falls in middle-age
97 fallers and injuries to the knee, ankle, hand, andwrist are themost com-
98 mon (Talbot, Musiol, Witham, & Metter, 2005). Other studies have also
99 suggested that middle age adults have a lower hospitalization rate and
100 mortality rate after a fall (Pfortmueller et al., 2014; Rau et al., 2014).
101 Although falls occur among all age groups, studies have concentrat-
102 ed on children and the elderly population. Fewer studies have investi-
103 gated falls in young and middle-aged adults. In 2015, unintentional
104 falls were the leading cause of nonfatal injury in the 25–64 age group
105 (Centers for Disease Control and Prevention, 2015). At our trauma cen-
106 ter, falls are the number onemechanismof injury each year and ~50% of
107 fallers are in the 19–64 age range. In order to create better injury pre-
108 vention programs, characterization of falls among all age groups was
109 needed. A clear understanding of the risk factors and characteristics of
110 falls for specific age groups will aid in developing more targeted inter-
111 ventions and may help to reduce the medical cost of treating falls. The
112 aim of this retrospective study was to characterize fall patients who
113 present to an urban, adult level one trauma center. We hypothesized
114 that fall characteristics and outcomes would vary with age.

115 2. Methods

116 2.1. Study design and setting

117 This retrospective study included all trauma patients, during the pe-
118 riod of January 1st, 2014 to December 31st, 2015, who presented to
119 JamaicaHospitalMedical Center (JHMC), an urban, adult Level 1 trauma
120 center in Queens, New York, after a fall. The trauma registry and elec-
121 tronic medical records were reviewed for demographics, fall character-
122 istics, and clinical data. This study was approved by the Institutional
123 Review Board, patient consent was not required.
124 Prior to arrival at a hospital, emergency medical services (EMS) may
125 notify the hospital of their arrival depending on the mechanism of inju-
126 ry and the medical status of the injured person. Based on the reported
127 mechanism of injury and physiological or anatomical criteria, the re-
128 ceiving hospital will activate a trauma notification. This trauma activa-
129 tion within the hospital will initiate the assembly of a team of medical
130 personnel before the arrival of the injured patient.
131 This study was performed at an adult Level 1 trauma center where
132 there are three tiers of trauma activations,with the urgency and severity
133 increasing from tier 3 to tier 1. For falls not categorized as trauma acti-
134 vations, a consultation by other surgical specialties (Orthopedics, Neu-
135 rosurgery, Thoracic, etc.) may be needed depending on the injury. Tier
136 3 falls have the lowest urgency and injury severity; they require a trau-
137 ma consult within 30min of an injury being identified by an emergency
138 medicine physician. Falls are categorized as tier 2 activations if they are
139 from a height of N20 ft for adults, or N10 ft for children, or 3× the height
140 of the faller, or from any height if the faller is on anticoagulation medi-
141 cations. In addition to themechanism of injury criteria for Tier 2 activa-
142 tions, Tier 1 activations require fallers to have poor vital signs, an open/
143 depressed skull fracture, paralysis or suspected spinal cord injury, un-
144 stable pelvic fracture, two or more proximal long bone fractures, or a

145penetrating injury to the head, neck, torso, or extremities proximal to
146the elbow/knee.

1472.2. Geographic population

148JHMC currently services over 1.2 million residents in Queens and
149Eastern Brooklyn in New York City (NYC). Three of the neighborhoods
150served by JHMC are designated as medically underserved areas by the
151Health Resources and Services Administration. Additionally, data from
152NYC Department of Health and Mental Hygiene indicate that ~25% of
153the residents in our service area are uninsured (New York City
154Department of Health and Mental Hygiene, 2015). A considerable per-
155centage is also foreign born and have a weighted average household in-
156comeof $59,364 (Population Studies Center, 2013; United States Census
157Bureau, 2015). Over 52% of the service area is female, and most of the
158population identify as racial/ethnicminority residents. In JHMC's service
159area, almost one in three people is under the age of 20 years (New York
160City Department of Health andMental Hygiene, 2010). The racial/ethnic
161characteristics of neighborhoods in JHMC's primary service area are as
162follows:
t6:1

t6:2Neighborhood White (%) Black (%) Hispanic (%) Asian (%)

t6:31 23 12 33 20
t6:42 7 54 18 15
t6:53 2 51 39 5

t6:6NYC Department of Health and Mental Hygiene. EpiQuery. NYC DOHMH Census Counts
2010.

1632.3. Inclusion/exclusion

164To capture patientswhopotentially sustained injuries, all trauma ac-
165tivation patients whose mechanism of injury was identified as a fall
166were included in the study. Patients who did not meet criteria for trau-
167ma activation but had a surgical consultation were also included. Pa-
168tients were excluded if the fall was secondary to a medical condition
169such as cardiac arrest or stroke or other mechanism, such as being
170struck by a motor vehicle.

1712.4. Variables collected

172The trauma registry and electronic medical records were utilized to
173collect several variables. Variables collected included: gender, race/eth-
174nicity, body mass index (BMI), alcohol/drug use, anticoagulation medi-
175cations, fall height, fall location, time of fall, fall characteristics, hospital
176length of stay, intensive care (ICU) length of stay, intubation, surgeries
177performed, mortality, discharge location, injury severity score (ISS), in-
178juries to specific body regions. An injury severity score (ISS) is assigned
179to each patient based on the injuries sustained; ISS can range from 0 to
18075 depending on the complexity of the injuries. A patientwith a score of
18175 is fatally injured, while a patient with a score of 0 has no injuries.

1822.5. Definitions

183

184Fall inadvertently coming to rest on the ground or other lower
185level.
186Indoor fall a fall that occurred inside a residential dwelling or
187non-residential building.
188Outdoor fall a fall that occurred outside a dwelling or build-
189ing, including the driveway/yard and the street.
190Alcohol use a blood alcohol level above 0.01.
191Drug use a positive drug test for illegal drugs such as opiate,
192cocaine, marijuana, benzodiazepines.
193Intubation a process of placing a plastic tube through the
194mouth down into the trachea (windpipe). This is done to
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