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Trauma/Reconstruction/Diversion

Product Related Adult Genitourinary Injuries Treated at
Emergency Departments in the United States from 2002 to 2010
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Purpose: We describe the epidemiological features of adult genitourinary inju-
ries related to consumer products and determined the patient cohorts, products
and situations associated with increased genitourinary injury risk.
Materials and Methods: The National Electronic Injury Surveillance System, a
data set validated to provide a probability sample of injury related emergency
department presentations in the United States, was analyzed to characterize
genitourinary injuries from 2002 to 2010. We analyzed 3,545 observations to
derive national estimates.
Results: An estimated 142,144 adults (95% CI 115,324–168,964) presented to
American emergency departments with genitourinary injuries from 2002 to 2010.
Of the injuries 69% occurred in men. A large majority of injuries involved the
external genitalia. The most common categories of products involved were sport-
ing items in 30.2% of cases, clothing articles in 9.4% and furniture in 9.2%. The
highest prevalence of injury was at ages 18 to 28 years (37.5%), which was most
often related to sports equipment, such as bicycles. Older cohorts (age greater
than 65 years) more commonly sustained injuries during falls and often in the
bathroom during use of a shower or tub. Of all patients 88% were evaluated and
treated in the emergency department without inpatient admission, although the
admission rate increased with increasing patient age.
Conclusions: Acute genitourinary injury is often associated with common con-
sumer items and with identifiable high risk cohorts, products and situations.
Consumers, practitioners and safety champions can use our epidemiological data
to prioritize and develop strategies aimed at the prevention, limitation and
informed treatment of such injuries.

Key Words: urogenital system, injuries, consumer product safety,

sports, epidemiology
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THE potential sequelae of GU trauma
are remarkable, given its uniquely sen-
sitive nature and possible reproductive
consequences. However, the epidemiol-
ogy of GU injuries in the United States
remains largely unknown. Previous
studies of GU trauma focused on spe-
cific organs,1–7 particular injurious
products8,9 or isolated mechanisms of

injury.10–13 Data have often been de-
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rived from large, institution specific
trauma cohorts and national trauma
databases. While these databases are
valuable and informative, they select
for patients who sustain severe in-
jury. Consequently, the current liter-
ature has likely underestimated the
incidence and overestimated the mor-
bidity of GU injury in the United

States.1,4,7,8,10
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We describe the epidemiology of acute GU injury
using a nationally representative sample of adults
18 years old or older who presented to American
EDs after product related injury. We hypothesize
this comprehensive study of ED presentations of GU
injuries would allow us to identify the populations,
products and situations most frequently associated
with such injury. Identifying high risk cohorts, ac-
tivities and products may provide a foundation to
educate consumers and caregivers of such injury,
improve product design and ultimately decrease the
morbidity and incidence of GU injury.

MATERIALS AND METHODS

Data Source
The United States CPSC operates the NEISS, a stratified
national probability sample of patients who present to
EDs in the United States with physical injury related to
the use of consumer products. This includes all products
except those outside CPSC jurisdiction, such as automo-
biles, trains, boats, planes, food, illegal drugs and medical
devices. Data are prospectively collected from approxi-
mately 100 representative American hospitals and vali-
dated to produce national estimates of patients who pres-
ent to American EDs with injury. Patient age, race, gender,
injury type, locale where injury occurred, body part af-
fected, disposition and product(s) involved are abstracted
by professional NEISS coders. A brief narrative descrip-
tion of each injury is also recorded, eg mechanism and
associated conditions. Secondary and tertiary review, and
quality control occur after the data are sent to the CPSC.14

The University of California-San Francisco institutional
review board gave this study exempt status.

Variables
The NEISS database was searched to identify individuals
18 years old or older who sustained GU injury from 2002
to 2010. Available data were extracted and narratives
were reviewed by three of us (HSB, GET and PBF) to
create new variables, including the injury mechanism,
injured GU organ and product category. Mechanism of
injury was classified into 6 categories, including fall; lift-
ing object; catch injury (eg zipper injury to penis); topical
application; stepping, climbing or jumping over an object
and other. Specific GU organs identified and included in
analysis were the penis, scrotum, testicle and/or epididy-
mis, urethra, external female genitalia, bladder, kidney,
adrenal gland, ureter and unspecified. The product asso-
ciated with injury was grouped into a product category, eg
basketballs and baseballs were included in the category of
sports related items. This was done to increase the spec-
ificity of NEISS generated product codes and improve the
ability to identify trends of GU injuries associated with
related types of consumer products.

Statistical Analysis
Analyses were performed using Stata® 12 with adjust-
ments for sample weighting and stratified survey de-
sign.15 We analyzed 3,545 cases to derive national esti-

mates. Data are reported as the national estimate and
95% CI unless specified as actual, unweighted case num-
bers. Linear regression was used to determine changes in
the annual incidence.

RESULTS

Demographic Features

Table 1 lists the characteristics of adult GU injuries.
A total of 142,144 adults (95% CI 115,324–168,964)
presented to the ED from 2002 to 2010 with GU
injury attributable to consumer products. The an-
nual incidence of injury was stable during the study
interval. Men sustained the majority of injuries, rep-
resenting approximately two-thirds of all ED pre-
sentations. When stratified by age, those 18 to 28
years old were most frequently injured, representing
37.5% of injuries. There was an inverse relationship
between age and injury incidence with the lowest
proportion of injuries in individuals older than 65
years (8.4%). Conversely, the proportion of patients
who required inpatient admission increased with
age with only 7.9% of those 18 to 28 years old ad-
mitted vs 32.6% of those older than 65 years (fig. 1).
Injuries occurred more commonly (29%) during the
summer months of June, July and August.

Injury

Association with consumer products. Table 2 lists
the details of common consumer products and GU
injury rates. The consumer products most commonly
involved with GU injury were sporting and exercise
equipment with bicycles the most frequently associ-
ated product. Most bicycle injuries occurred during a
fall, often as straddle injuries from contact with the
top tube or saddle of the bicycle. Sports vehicles
were another common source of injury, followed by
activities in which sporting balls serve as projectile
objects.

Clothing was the next highest cause of GU inju-
ries, dominated by penile zipper injury. Furniture
related injuries were also relatively common (9%).
They were mostly sustained during a fall from a
piece of furniture or as a straddle-type injury when
trying to jump or step over a chair.

Injuries sustained in the bathroom were com-
mon. When combined, bathroom fixtures and bath-
ing products together accounted for 10.4% of GU
injuries. Injuries due to falls or less commonly to
burns in a shower or bathtub represented most of
these cases. However, toilet injuries were also nota-
ble, representing 29% of bathroom GU injuries. Toi-
let injuries were mostly due to a toilet seat crushing
the penis or scrotum. Bathing products mostly
caused irritative injury due to soap, such as bubble
baths.

Types and mechanisms. Figure 2 shows the most

commonly injured GU organs. Most GU injuries in-
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volved the male external genitalia, which repre-
sented 53.3% of all GU injuries. Of the injuries 21%
involved the female genitalia, such as the vagina,
vulva or labia. In contrast, internal GU organ inju-
ries represented only 8.4% of GU injuries with the
kidney most commonly involved (91.7% of internal
GU organ injuries). Kidney injuries were mostly sus-
tained during the use of sporting equipment (59.3%).
Particularly all terrain vehicle use, bicycling, horse-
back riding and skiing were associated with kidney
injury with related equipment for each sport respon-
sible for 13.1%, 8.6%, 6.9% and 6% of all such inju-
ries, respectively. Also notable was the association
between climbing equipment, such as ladders and
stairs, with kidney injury. It was responsible for
14.4% of such injuries.

Overall, contusions (21.2%) and lacerations (16.8%)
were the most common type of GU injury. The third
most frequent mechanism of injury was cutaneous
contact with liquids, chemicals and soaps, which

Table 1. Demographic features of patients presenting to US ED

% Pts

Totals
Age:

18–28 38.1
28–45 35.8
45–65 18.4
65� 7.7

Gender:
M 69.1
F 30.9

Location where injury occurred:
Home 42
Recreation or sports place 11.5
Other public property 4.8
Street/highway 3.8
School/college 0.4
Farm/ranch 0.2
No record 37.2

Disposition:
Evaluated, treated � released 85.7
Treated � transferred 2.1
Admitted for treatment 10.2
Held for observation 0.4
Left without being seen 1.6
No record 0.1

Figure 1. Percent of top 7 categories of consumer products asso

among more than 30 additional product categories.
caused irritation or burns (5.7%). Of these mecha-
nisms heat burns had the highest rate of inpatient
admission (16.1%), mostly due to hot liquid burns dur-
ing bathing or spills of hot drinks such as coffee.

Patient Age, Gender and Disposition

When stratified by age, we observed differential
trends of injury by product type (figs. 1 and 3). There
were proportionally more injuries due to shaving
items and sex toys in younger patients. In contrast
to all other common categories of product related GU
injuries, these 2 types of injuries were more common
in women (53.6% and 63.4%, respectively). Shaving
injuries mostly occurred with a razor (82.7%) and only
2.2% occurred with a hair clipper. The remainder oc-
curred with scissors. Sex toy injuries occurred most
commonly during the use of a vibrator or another
phallic device (38.8%), or a penis ring (34.7%).

Overall, 12.3% of patients presenting with inju-
ries, of which at least 1 involved the GU system, re-

GU injuries from 2002 to 2010

al Estimated No. Pts (95% CI) Annual Pt Incidence (95% CI)

2,144 (115,324–168,964) 15,794 (12,814–18,774)

3,294 (42,660–63,929) 5,922 (4,740–7,103)
0,536 (42,445–58,627) 5,615 (4,717–6,514)
6,387 (21,129–31,645) 2,932 (2,348–3,516)
1,927 (9,090–14,763) 1,325 (1,010–1,640)

8,274 (82,662–113,886) 10,919 (9,184–1,265)
3,870 (34,972–52,768) 4,874 (3,886–5,863)

9,685 (50,320–69,050) 6,632 (5,591–7,672)
6,355 (12,095–20,614) 1,817 (1,344–2,290)
6,865 (4,613–9,117) 763 (513–1,013)
5,394 (2,381–8,408) 599 (265–934)

632 (103–1,162) 70 (11–129)
266 (0–573) 30 (0–64)

2,945 (38,193–67,698) 5,883 (4,244–7,522)

2,310 (102,839–141,781) 13,590 (11,427–15,753)
4,095 (2,836–5,354) 455 (315–595)
2,924 (8,847–17,002) 1,436 (983–1,889)

574 (62–1,086) 64 (7–121)
2,089 (1,137–3,040) 232 (126–338)

152 (0–314) 17 (0–35)

with GU injury by age range. Remaining injuries were divided
s with
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quired hospital admission. Admission rates steadily
increased with increasing age with 7.9% of individ-
uals between ages 18 and 29 years and 14.6% of
those between ages 45 and 65 years admitted. Al-
though the number of patients older than 65 years
who presented with GU injury was low, represent-
ing 8% of all adults, the admission rate of this cohort

Table 2. Most common consumer products associated with ad

Category* All GU Injuries % Category In

Spo
Overall 30.1%
% Male 83.1
Mean age 32.9
% Inpt admission 14.9
% Product:

Bicycles � equipment 7.7 25.4
Sports vehicles 3.4 11.2
Basketball equipment 2.0 6.5
Baseball � softball equipment 1.5 5.0
Swimming � equipment 1.3 4.2
Football equipment 1.2 4.0
Exercise equipment 1.2 3.9
Skiing/snowboarding equipment 1.2 3.8
Soccer equipment 1.0 3.4

Furn
Overall 9.0%
% Male 60
Mean age 42.6
% Inpt admission 11.5
% Product:

Seats with back 3.1 34.1
Bed 2.3 25.4

Clo
Overall 8.7%
% Male 87.3
Mean age 36.5
% Inpt admission 1.8
% Product:

Zipper injury 6.0 64.4
Underwear 0.8 8.9
Bottoms 0.7 7.6
Footwear 0.3 3.0

Sha
Overall 6.9%
% Male 46.4
Mean age 34
% Inpt admission 0.6
% Product:

Razors 5.8 84.3
Scissors 0.9 13.3
Hair clippers 0.2 2.4

Bathr
Overall 5.5%
% Male 66.5
Mean age 50.1
% Inpt admission 11.2
% Product:

Shower 1.9 34.0
Toilet 1.7 29.2
Bathtub 1.6 28.3

* Top 5 product categories with remaining injuries divided among more than 30
was high at 32.6%. The highest proportions of inju-
ries requiring admission were attributable to sport-
ing items (38.9%). Specifically, all terrain vehicles
and bicycles were responsible for 7.9% and 7.7% of
all GU injury related admissions, respectively. Falls
from stairs or ladders were attributable to 9.9% of
admissions. Of injuries requiring inpatient admis-
sion internal GU organs were involved in 39% of

injury from 2002 to 2010

National Estimated No. Pts (95% CI) Annual Pt Incidence (95% CI)

ms
42,987 (33,619–52,356) 4,776 (3,735–5,817)

10,906 (7,374–14,439) 1,212 (819–1,604)
4,825 (2,551–7,099) 536 (283–789)
2,777 (1,695–3,859) 309 (188–429)
2,164 (1,401–2,927) 240 (156–325)
1,807 (789–2,825) 201 (88–319)
1,705 (1,135–2,275) 189 (126–253)
1,691 (870–2,513) 188 (97–279)
1,636 (529–2,743) 182 (59–305)
1,441 (934–1,948) 160 (104–216)

ms
13,137 (10,481–15,792) 1,460 (1,165–1,755)

4,474 (3,020–5,927) 497 (336–659)
3,335 (2,395–4,276) 371 (266–475)

ms
13,297 (10,465–16,130) 1,477 (1,477–1,792)

8,562 (6,536–10,588) 951 (726–1,176)
1,180 (647–1,713) 131 (72–190)
1,009 (485–1,533) 112 (54–170)

393 (87–699) 44 (10–78)

ms
9,801 (6,813–12,789) 1,089 (757–1,421)

8,264 (5,434–11,094) 918 (604–1,233)
1,301 (764–1,838) 145 (85–204)

235 (36–435) 26 (4–48)

ures
8,050 (5,951–10,151) 894 (661–1,128)

2,738 (1,705–3,771) 304 (189–419)
2,348 (1,484–3,213) 261 (165–357)
2,279 (1,402–3,156) 253 (156–351)

each with less than 5% involvement with GU injury.
ult GU

juries

rting ite

iture ite

thing ite

ving ite

oom fixt
cases. Of internal GU organ injuries requiring ad-
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mission 91.5% and 6.4% involved the kidney and
bladder, respectively. Of patients with kidney inju-
ries 55.2% were admitted.

Figure 2. Estimated annual incidence of GU injury presentations
of consumer products identified as causing injury to each GU o

Figure 3. Age and product related GU injuries from 2002 to
2010. Likelihood of injury from consumer products differed
across age ranges. Black curve indicates bathroom fixtures.
Purple curve indicates climbing fixtures. Orange curve indicates
furniture items. Blue curve indicates shaving items. Brown

curve indicates clothing. Pink curve indicates sporting items.
DISCUSSION

To our knowledge this is the first comprehensive
study of the epidemiology of GU injuries due to con-
sumer products in adults who presented to American
EDs. Approximately 16,000 adults in the United
States sustain such GU injuries annually. This is a
number comparable to the estimated number of
adults with chemical and electrical burn injuries
who presented to American EDs in 2011 (14,880)
and almost double the estimated number of those
with dental injuries who presented that year
(9,311),16 of which all have been the focus of injury
prevention efforts.17,18 The yearly incident rate of
GU injury was stable, which potentially suggests
ways to decrease the number of injuries have not yet
been identified or implemented. Most GU injuries
were managed on an outpatient basis and involved
external genitalia rather than internal GU organs.
This was similar to our observations in the pediatric
population, in which 92% of patients were treated on
an outpatient basis and internal GU organ injury
was specified in less than 4% of all injury presenta-
tions.19 We observed that older patients had the
highest inpatient admission rates, possibly due to
comorbidities that make this cohort more vulnerable
after injury. GU internal organ injury also increased
admission with traumatic injury to the kidney car-

for most commonly injured GU organs and most common types
ategory.
to ED
rying a 55.2% inpatient admission rate.
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Our study differs from prior descriptions of GU
trauma, which showed higher involvement of inter-
nal organ injury, likely due to sampling a select
population that sustained severe trauma requiring
inpatient admission.1,7,8,12,20–22 By presenting data
on minor and severe GU injuries that present to US
EDs, our findings complement previous studies of
GU injuries and provide a more comprehensive pic-
ture of minor injuries that require medical atten-
tion.

Practitioners and injury prevention specialists
should note that individuals of all age ranges are at
risk for GU injury. Young men were the cohort at
highest risk. They tended to experience injury
mostly during sporting activities, particularly from
bicycle falls, with injury often occurring due to an
impact between the rider and the top tube or saddle.
This was consistent with our observations in the
pediatric cohort, in which bicycles and other sport-
ing items were the most commonly identified etiol-
ogy of injury.19 Simple preventive measures, such as
ensuring proper bicycle fit or wider seats, or using
bicycles with a downward sloping top tube, may help
decrease such injury.23 A soft pad over the top tube
may also lessen the impact of such trauma. How-
ever, to our knowledge the efficacy of such injury
prevention measures has not been tested. There-
fore, our statements should be considered hypoth-
esis generating rather than definitive risk reduc-
tion strategies.

Individuals older than 65 years tended to expe-
rience injury during more routine activities, often
as a consequence of trauma from falls. This sug-
gests that fall prevention and trauma reduction
strategies would be the best interventions in this
group. These individuals were at particular risk in
the bathroom with a high incidence of falls in show-
ers and bathtubs. Scalds from hot water in the bath-
room were also notable. The use of no-slip pads,
support rails, bathing stools and easy to control tem-
perature regulation devices in the bathroom are sug-
gested interventions to help prevent such morbid-
ity.24,25 Similarly, the cumulative incidence rate of
those older than 65 years who sustained falls from
climbing fixtures, such as stairs and step stools, was
twice that of all other age cohorts. Changes in stair
design, such as improved lighting, slip resistant
treads, continuous handrails without breaks and de-
sign patterns that optimize step visualization, are
proposed modification methods to decrease such in-
jury.26

A recent report commissioned by the Centers
for Disease Control and Prevention identified the
strengths and weaknesses of current policy in ad-
dressing fall prevention. Barriers to prevention in-
cluded lack of provider awareness of risk factors,

screening strategies and intervention mechanisms
as well as limited Medicare coverage for preventive
benefits. The latter was specifically an issue with
bathroom related falls, for which Medicare classifi-
cation of bathroom fall prevention devices, including
those previously noted, as nonmedical made imple-
mentation difficult due to limited reimbursement.27

This suggests that practitioners and patient advo-
cates must be familiar with fall risk factors and
prevention strategies, and also lobby on a public
policy level to ensure that appropriate interventions
can be established for those at highest risk.

Our observations are particularly relevant to ED
practitioners, primary care physicians and urolo-
gists, who may serve as first responders for many
GU injuries and in the latter 2 instances provide
followup care. Efforts should be made to ensure that
practitioner trainees are familiar with GU specific
acute injury strategies, such as GU burn treatments
and associations,28 and zipper detachment strate-
gies for penile skin entrapment.29 The results of our
study also underlie the importance of appropriate
patient counseling in facilitating prevention. Practi-
tioners should strive not only to understand risk
factors and prevention strategies but also to commu-
nicate risks and interventions to their patients. This
would include broad counseling efforts, such as ed-
ucation regarding bicycling injury for youth and
bathroom fall risks for the elderly population as well
as more targeted counseling toward specific popula-
tions.

Despite the comprehensive nature, reliability
and generalizability of the NEISS, there are lim-
itations of the data set and, thus, of our study.
Although the NEISS captures most acute GU inju-
ries in the United States, the data set excludes some
notable sources of injury, such as motor vehicle ac-
cidents, which are a potential source of high acuity
injury. In contrast, the data set also does not include
some presumably low acuity presentations, such as
visits to primary care providers and urgent care
facilities. However, given that GU trauma is a rare
occurrence in traffic accidents12 and individuals
with most serious GU injuries would likely be sent
to an ED by a primary care office, we believe that our
data still provide an accurate representation of
product related GU injuries of significance. Also,
while we identified product associations with GU injury,
we were unable to determine if products were misused or
defective. Furthermore, it was not documented what pre-
ventive measures, such as safety gear, were used by
those sustaining injury. In addition, injury severity is
not noted in the NEISS database. Such information
is important when considering preventive interven-
tion. Inpatient and long-term followup data are also
lacking, which limits the ability to assess the full
morbidity of GU injuries. Finally, our suggestions

for potential injury prevention strategies should be
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viewed as hypothesis generating, given the observa-
tional nature of our study.

CONCLUSIONS

GU injury is a frequent cause of presentation to EDs
in the United States, of which the incidence re-

mained stable in the last decade. We identified pat-
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