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ABSTRACT
Objectives Falling from height may lead to significant 
injuries and time hospitalized; however, there are few 
studies comparing the specific mechanism of fall. The 
purpose of this study was to compare injuries from 
falls after attempting to cross the USA- Mexico border 
fence (intentional) with injuries from domestic falls 
(unintentional) of comparable height.
Methods This retrospective cohort study included all 
patients admitted after a fall from a height of 15–30 
ft to a level II trauma center between April 2014 and 
November 2019. Patient characteristics were compared 
by falls from the border fence with those who fell 
domestically. Fisher’s exact test, χ2 test and Wilcoxon 
Mann- Whitney U test were used as appropriate. A 
significance level of α<0.05 was used.
Results Of the 124 patients included, 64 (52%) were 
falls from the border fence while 60 (48%) were domestic 
falls. Patients sustaining injuries from border falls were on 
average younger than patients who had domestic falls (32.6 
(10) vs 40.0 (16), p=0.002), more likely males (58% vs 
41%, p<0.001), fell from a significantly higher distance (20 
(20–25) vs 16.5 (15–25), p<0.001), and had a significantly 
lower median injury severity score (ISS) (5 (4–10) vs 9 
(5–16.5), p=0.001). Additionally, compared with domestic 
falls, border falls had fewer injuries to the head (3% vs 
25%, p=0.004) and chest (5% vs 27%, p=0.007), yet more 
extremity injuries (73% vs 42%, p=0.003), and less had an 
intensive care unit (ICU) stay (30% vs 63%, p=0.002). No 
significant differences in mortality were found.
Conclusion Patients sustaining injuries from border 
crossing falls were slightly younger, and although fell 
from higher, had a lower ISS, more extremity injuries, and 
fewer were admitted to the ICU compared with patients 
sustaining falls domestically. There was no difference in 
mortality between groups.
Level of evidence Level III, retrospective study.

INTRODUCTION
Injuries sustained from jumps or falls at the USA- 
Mexico border account for a significant proportion 
of admissions at trauma centers in border states.1–6 
Although previous studies on falls from heights 
have demonstrated that an increase in the height 
fallen has been associated with worse outcomes 
and a higher rate of mortality,7–10 most of the focus 
was on the difference in height as opposed to the 
difference in mechanism of fall. Additionally, the 
literature is scarce when it comes to evaluating the 
difference between domestic versus border crossing- 
related falls. Previous studies evaluated the different 
types of injuries sustained by immigrants crossing 

the border but did not address similar falls domes-
tically, which can also lead to significant morbidity 
and mortality at trauma centers.1–10

This study took place at an American College 
of Surgeons (ACS)- verified level II trauma center 
located approximately 15 miles from the Texas- 
Mexico border in the Rio Grande Valley Sector. The 
purpose of this retrospective study was to describe 
the difference in characteristics and outcomes 
between falls from a height at the border wall fence 
versus domestic falls.

METHODS
This retrospective cohort study included patients 
admitted after a fall from height to an ACS- verified 
level II trauma center between April 2014 and 
November 2019. The primary inclusion criterion was 
a fall from a height of 15–30 ft. Patients that were 
transferred out on arrival were excluded. Patients were 
then primarily grouped as ‘border falls’, defined as 
falls that occurred while attempting to cross the USA- 
Mexico border wall versus ‘domestic falls’, defined as 
all other unintentional falls from height, not related to 
crossing the USA- Mexico border.

Covariates collected on each patient from the 
trauma registry included sex, age, injury severity 
score (ISS, 1–15, ≥16), admission Glasgow Coma 
Scale (GCS, 3–8, 9–12, 13–15), hospital length 
of stay (LOS), ICU admission, number of days on 
mechanical ventilation, number of surgical inter-
ventions (0 vs 1 vs ≥2), and the available comorbid 
conditions (history of smoking, hypertension, 
diabetes mellitus, dyslipidemia, alcohol abuse). In 
addition, the pattern of injuries was collected and 
analyzed and included intracranial bleeds, soft 
tissue injuries, fractures, thoracic injuries, intra- 
abdominal injuries, and compartment syndromes. 
Outcome measures included an ICU stay and 
in- hospital mortality. Data are presented as average 
mean±(SD), median (IQR), or percentage.

Categorical variables were analyzed with χ2 test 
and Fisher’s exact test and continuous data were 
analyzed using Wilcoxon Mann- Whitney U test and 
Kruskal- Wallis test, as necessary. A significance level 
of α=0.05 and SAS V.9.4 (Cary, North Carolina, 
USA) were used to conduct all statistical analyses.

RESULTS
During the study period, 1073 patients presented to 
our trauma center after sustaining a fall from height 
and of those, 124 (12%) patients were falls from a 
height of 15–30 ft. Sixty- four patients (52%) were 
a fall from the border fence, while 60 (48%) were 
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domestic falls. Overall, the mean age of patients was 36 (13.4) 
years, most were males (77%) who had a median ISS of 9 (4–13), 
spent 5 (3–8) days hospitalized on average, and fell from a 
median height of 20 (15–20) ft. On arrival to the trauma center, 
the most reported mechanisms of fall for domestic patients were 
falls from ladders (30%), falls from roofs (25%), and falls from 
trees (16%).

Table 1 reports any differences by fall type. Compared with 
domestic falls, patients sustaining injuries after a border- fence fall 
were more likely males compared with female patients (58% vs 41%, 
p<0.001, table 1), were significantly younger on average (32.6 (SD 
10) vs 40 (16), p=0.002), and had a lower median (IQR) ISS score 
(5 (4–10) vs 9 (5–16.5), p=0.001). When reporting medical history, 
compared with domestic falls, border- fence falls had a significantly 
lower proportion with hypertension (8% vs 34%, p=0.004), 
diabetes mellitus (0% vs 17%, p=0.004), and fewer suffered from 
alcohol abuse (13% vs 46%, p<0.001).

Interestingly, although injury severity was lower in the border 
falls group, they fell from a significantly higher height, on average 
(20 (20–25) vs 16.5 (15–20), p<0.001, table 1) compared with 
domestic falls. Additionally, both hospital and ICU LOS were similar 
between groups, but compared with domestic falls, significantly 

fewer border falls had two or more surgeries (9% vs 18%, p<0.001), 
fewer had an ICU stay (30% vs 63%, p=0.002), and fewer were 
put on mechanical ventilation (2% vs 13%, p=0.01). No patients 
in the border- fence falls group died compared with three deaths in 
the domestic falls group, although it was not statistically different 
between groups (0% vs 5%, p=0.11).

Table 2 reports on any differences in injury locations by fall type. 
Patients sustaining border- fence falls had a lower rate of head inju-
ries (3% vs 25%, p=0.004), facial injuries (2% vs 12%, p=0.03), 
and chest injuries (5% vs 27%, p=0.007) compared with domestic 
falls. On the other hand, border falls had a higher rate of extremity 
injuries (73% vs 42%, p=0.003), particularly the lower extremities. 
The border falls group also had less abdominal injuries (0% vs 7%, 
p=0.05) and less pelvic injuries (6% vs 10%, p=0.44) than domestic 
falls, but differences were not significantly different between groups. 
Both groups had a similar percentage of injuries related to the spine 
(36% and 35%, respectively). Please refer to online supplemental 
table 1 to see more specific differences in injury by fall type.

DISCUSSION
This study found that patients sustaining injuries from border- 
fence falls tended to be younger, have less comorbidities, and a 
lower ISS on admission, which in turn places them at a lower risk 
of a longer ICU stay compared with domestic falls. Additionally, 
border- fence falls sustained injury patterns that were different 
from domestic falls, which is consistent with the deliberate and 
possibly more controlled nature of border- fence falls as opposed 
to the accidental nature of domestic falls. Although overall 
mortality rates were not different between domestic and border- 
fence falls, there were significantly fewer ICU admissions for the 
border- fence falls, compared with the domestic falls group.

To our knowledge, this is the first study of its kind to describe 
the differences in outcomes between domestic falls and border- 
fence falls in the Rio Grande Valley area. It has been well 
established in the literature that immigrants crossing the USA- 
Mexico border illegally often sustain musculoskeletal injuries 
related to falls from the fence and subsequent apprehension.1–6 
While these immigrants sustain a wide variety of injuries, falls 
from the border fence remain the most common.6 In compar-
ison, domestic falls have a wider range of underlying mecha-
nisms with varying outcomes.7–13 However, there have been no 
previous publications to examining specific height fallen while 
comparing patient characteristics and outcomes between border 
and domestic falls.

Significantly, we were able to observe differences in injury 
patterns that may improve predictions and treatment protocols 
for falls from height. In domestic falls, our data showed more 
severe injuries to the head and chest. However, in border falls, 
there was a much higher predominance for extremity injuries. A 
theory for this difference in injury pattern could be related to the 

Table 1 Baseline differences between border- fence falls and 
domestic falls
Characteristics, n (%) Border, n=64 (52%) Domestic, n=60 (48%) P value

Sex <0.001

Female 26 (41%) 2 (3%)

Male 38 (58%) 58 (97%)

Age, mean (SD) years 32.6 (10) 40.0 (16) 0.002

Injury severity score, median (IQR) 5 (4–10) 9 (5–16.5) 0.001

1–9 46 (72%) 32 (53%) 0.07

10–15 9 (14%) 10 (17%)

≥16 9 (14%) 18 (30%)

ED GCS 0.11

3–8 1 (2%) 5 (8%)

9–12 0 (0%) 0 (0%)

13–15 63 (98%) 55 (92%)

Comorbid conditions

Hypertension 5 (8%) 20 (34%) 0.003

Diabetes mellitus 0 (0%) 10 (17%) 0.004

Dyslipidemia 1 (2%) 6 (10%) 0.05

Tobacco use 17 (27%) 21 (36%) 0.28

Alcohol abuse 8 (13%) 27 (46%) <0.001

Fall height, median (IQR) ft 20 (20–25) 16.5 (15–20) <0.001

Fall height, ft <0.001

15–19 11 (18%) 32 (53%)

20–24 36 (56%) 23 (38%)

25–30 17 (27%) 5 (8%)

Hospital LOS, median (IQR) days 5 (4–8) 5 (3–8) 0.07

Number of surgeries 0.001

0 9 (14%) 22 (37%)

1 49 (77%) 27 (45%)

≥2 6 (9%) 11 (18%)

ICU stay 19 (30%) 38 (63%) 0.002

ICU LOS 4 (3–7) 3 (2–6) 0.63

MV used 1 (2%) 8 (13%) 0.01

In- hospital mortality 0 (0%) 3 (5%) 0.11

Bold p values indicate statistical significance at p<0.05.
ED, emergency department; GCS, Glasgow Coma Scale; ICU, intensive care unit; LOS, length of stay; MV, mechanical 
ventilation.

Table 2 Differences in injury locations by fall type
Characteristics, n (%) Border, n=64 (52%) Domestic, n=60 (48%) P value

Head 2 (3%) 15 (25%) 0.004

Face 1 (2%) 7 (12%) 0.03

Chest 3 (5%) 16 (27%) 0.007

Abdomen 0 (0%) 4 (7%) 0.05

Spine 23 (36%) 21 (35%) 0.91

Pelvis 4 (6%) 6 (10%) 0.44

Extremities 47 (73%) 25 (42%) 0.003

Bold p values indicate statistical significance at p<0.05.
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fact that border falls are intentional and more prepared, whereas 
domestic falls are typically accidental and therefore less braced. 
Therefore, border falls suffer from an axial load mechanism of 
injury from bracing their falls. Vertical deceleration forces are 
well described as predominantly affecting the musculoskeletal 
system: particularly extremity bones such as the calcaneus, tibia, 
and lumbar and sacral spine.11

Interestingly, we observed a significantly lower ISS on admis-
sion in patients sustaining injuries after border- fence falls 
compared with domestic falls. This may be explained by the 
younger age and lower prevalence of comorbidities observed in 
border falls. Other studies have observed a significant correla-
tion between fall height and number and extent of injuries.11–13 
Richter et al similarly examined patients who fell from 24 ft 
between patients who fell accidentally, and those who committed 
suicide, yet conversely from our study, found no differences 
between accidental versus intentional injuries.11 In addition to 
this unique injury pattern, border- fence falls had a high propor-
tion of cases that required at least one surgical intervention, a 
finding very similar to Burk et al.3

Furthermore, we found significantly less border falls were 
admitted to the ICU and less were put on mechanical venti-
lation. Because domestic patients presented with a higher 
average ISS, more ICU admissions and thus more patients 
on the ventilator is not unusual. Despite the higher overall 
severity of injury in domestic patients, mortality rates were 
not statistically different between groups. The three patients 
who died were much older than average, at 56 (46–50) years, 
all had an ISS of at least 33, and an admission GCS between 3 
and 8. Other studies on falls from height typically had worse 
morbidity and mortality than this population, due to a higher 
age range of intentional falls.10–13

The primary limitations of this study are the small sample size 
and the locality of the results. While these results can have an 
application on a local level, it may be difficult to generalize to 
other states. Patients that sustained fatal falls would never reach 
the trauma center which in turn leaves several fall patients unac-
counted for in this study. Additionally, the type of ground surface 
that a fall is sustained on and whether a fall is interrupted before 
hitting the ground is unknown in this patient population. It is 
worth noting that comorbid conditions were self- reported by 
patients which can underestimate the prevalence of undiagnosed 
comorbidities in patients that cannot afford medical care which 
is the trend in the immigrant population.1 Our data are limited 
to the hospital course at the time of presentation to the trauma 
center. Further research into long- term outcomes including the 
need for rehabilitation is required.

CONCLUSION
Differences in intentional versus unintentional falls from heights 
demonstrate unique differences in injury patterns, as well as injury 
severity. Patients sustaining injuries from border falls compared with 
domestic falls fell from a greater height, yet had a lower ISS, fewer 
comorbidities, more extremity injuries, and were less likely to be 
admitted to the ICU. There was no difference in mortality between 
both groups. Because border and domestic falls have different char-
acteristics and outcomes, there is a need for increased awareness of 
the risks of falls from height to decrease preventable injuries and 
improve treatment.
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Supplemental Table 1. Differences Between Border-Fence Falls and Domestic Falls by Injury  

Characteristics, n (%) 

Border,                     

N=64 (52%) 

Domestic,                 

N=60 (48%) P-value 

 Head 2 (3%) 15 (25%) 0.004 

 Intracranial hemorrhage 2 (3%) 13 (22%) 0.002 

 Subdural hemorrhage 1 (2%) 9 (15%) 0.007 

 Subarachnoid hemorrhage 1 (2%) 10 (17%) 0.003 

 Intraparenchymal hemorrhage 1 (2%) 1 (2%) >0.99 

 Soft tissue injury 0 (0%) 6 (10%) 0.01  

Face 1 (2%) 7 (12%) 0.03 

 Maxillary fracture 0 (0%) 1 (2%) 0.48 

 Mandibular fracture 1 (2%) 0 (0%) >0.99 

 Zygomatic fracture 0 (0%) 3 (5%) 0.11 

 Nasal bone fracture 0 (0%) 3 (5%) 0.11 

 Orbital fracture 0 (0%) 4 (7%) 0.05 

 Contusion 0 (0%) 3 (5%) 0.11 

 Eye injury 0 (0%) 1 (2%) 0.48  

Chest 3 (5%) 16 (27%) 0.007 

 Rib fracture 2 (3%) 13 (22%) 0.002 

 Lung contusion 1 (2%) 9 (15%) 0.007 

 Pneumothorax 2 (3%) 7 (12%) 0.09 

 Hemothorax 0 (0%) 4 (7%) 0.05 

 Clavicular fracture 1 (2%) 3 (5%) 0.35 

 Scapular fracture 0 (0%) 3 (5%) 0.11 

 Abdomen 0 (0%) 4 (7%) 0.05 

 Kidney laceration 0 (0%) 2 (3%) 0.23 

 Splenic laceration 0 (0%) 1 (2%) 0.48 

 Liver laceration 0 (0%) 2 (3%) 0.23 

 Spine 23 (36%) 21 (35%) 0.91 

 Cervical fracture 0 (0%) 4 (7%) 0.05 

 Lumbar fracture 18 (28%) 17 (28%) 0.98 

 Thoracic fracture 9 (14%) 8 (13%) 0.90 

 Pelvis 4 (6%) 6 (10%) 0.52 

 Ilium fracture 1 (2%) 3 (5%) 0.35 

 Rami fracture 4 (6%) 5 (8%) 0.74 

 Sacral fracture 4 (6%) 2 (3%) 0.68 

 Acetabular fracture 1 (2%) 4 (7%) 0.20 

 Extremities          47 (73%)        25 (42%)           0.003 
 Ankle fracture 12 (19%)   6 (10%) 0.17 

 Foot fracture 2 (3%) 2 (3%) >0.99 

 Fibular fracture 22 (34%) 7 (12%) 0.003 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Trauma Surg Acute Care Open

 doi: 10.1136/tsaco-2022-001020:e001020. 8 2023;Trauma Surg Acute Care Open, et al. Darwish M



Hand avulsion 2 (3%) 2 (3%) >0.99 

 Calcaneus fracture 14 (22%) 6 (10%) 0.07 

 Tibial fracture 24 (38%) 9 (15%) 0.005 

 Humeral fracture 1 (2%) 4 (7%) 0.20 

 Ulnar fracture 0 (0%) 5 (8%) 0.02 

 Radial fracture 4 (6%) 9 (15%) 0.11 

 Femur fracture 1 (2%) 3 (5%) 0.35 

 Elbow dislocation 1 (2%) 1 (2%) >0.99 

 Shoulder dislocation 0 (0%) 1 (2%) 0.48 

 Knee contusion 1 (2%) 0 (0%) >0.99 
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