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Nonfatal Bathroom Injuries Among Persons Aged >15 Years —
United States, 2008

In 2008, approximately 21.8 million persons aged >15
years sustained nonfatal, unintentional injuries (7), resulting
in approximately $67.3 billion in lifetime medical costs (2).
Information about where injuries occur is limited, but bath-
rooms commonly are believed to be a particularly hazardous
location (3). To investigate this assumption, CDC analyzed
data from a nationally representative sample of emergency
departments (EDs) to describe the incidence and circumstances
of nonfatal injuries in bathrooms (in any setting) among per-
sons aged >15 years in the United States. This report describes
the results of that investigation, which found that, based on
3,339 cases documented in the 2008 National Electronic
Surveillance System All Injury Program (NEISS-AIP) database,
an estimated 234,094 nonfatal bathroom injuries were treated
in U.S. EDs. Injury rates increased with age, and most inju-
ries (81.1%) were caused by falls. All persons, but especially
older adults, should be aware of bathroom activities that are
associated with a high risk for injury and of environmental
modifications that might reduce that risk.

This study used 2008 data from a nationally representative
stratified probability sample of 62 hospital EDs in the United
States, available from NEISS-AIP, which collects data on initial
visits for all injuries treated in these EDs. Trained NEISS-AIP
coders abstract information from the ED medical record about
the principal diagnosis for each case, which, if more than one
injury is recorded, usually is the most severe. Data include
age, sex, primary diagnosis (using a system developed by the
Consumer Product Safety Commission [CPSC] that is com-
patible with but does not include International Classification
of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM]
codes), primary part of the body injured, disposition at
discharge, up to two CPSC product codes* (determined by

*Product codes included bathtub or shower enclosures (0609, 0610, 4030);
bathtubs or showers (0611); draperies, curtains, or shower curtains (0617);
sinks (0648); toilets (including adult potty chairs) (0649); towel racks or bars
(0657); faucets or spigots (0699); and potty chairs or training seats (1535).

the coders based on the account of the injury in the medical
record), and a two-line summary narrative describing the
circumstances of the injury.

CDC examined unintentional, nonfatal bathroom injuries
among persons aged >15 years and identified the types of
injuries, most common locations within the bathroom, and
the precipitating events. Potentially eligible cases were among
persons aged >15 years whose NEISS-AIP record contained a
CPSC product code for products associated with bathrooms
or whose case narrative included the words “bath,” “shower,”
“tub,” “commode,” “toilet,” or “potty chair.”

The screening procedure identified 3,635 potential cases.
After review, 296 were excluded because the injuries were
work-related, involved repairing or remodeling the bathroom,
were not related to bathroom products or activities, or could
not be determined to have occurred in the bathroom, leaving
3,339 cases for analysis.

Based on the narrative for each case, two additional variables
were coded: the location in the bathroom where the injury
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occurred (e.g., bathtub, shower, or sink) and the precipitating
event (e.g., bathing or showering, slipped, sitting down, or
using the toilet). “Bathing or showering” did not include slip-
ping in the tub or shower; these events were coded as “slipped.”
However, events such as “slipped while getting into (or out of)
the shower” were coded as “getting into (or out of) the tub or
shower” because these activities were considered @ priori to be
particularly hazardous.

Data were weighted to represent the total number of initial
injury-related visits each year in the United States, and esti-
mates were adjusted for hospital nonresponse and changes in
the number of ED visits from year to year. The final weights of
the cases were summed to produce national estimates. Rates per
100,000 population were calculated using U.S. Census Bureau
population estimates for 2008; 95% confidence intervals (Cls)
were calculated using statistical software that accounted for the
sample weights and the complex sampling design. Estimates
based on <20 cases or with coefficients of variation >30% were
considered unstable, and the rates and Cls are not reported.
P-values of <0.05 were considered statistically significant.

In 2008, an estimated 234,094 nonfatal bathroom injuries
among persons aged 215 years were treated in U.S. EDs, for
an injury rate of 96.4 per 100,000 population. The rate for
women was 121.2 per 100,000 and was 72% higher than
the rate for men (70.4 per 100,000) (Table 1). Although
approximately the same number of cases occurred in each
10-year age group, injury rates increased with age. Falls were

the most common primary cause of injury (81.1%), and the
most frequent diagnosis was contusions or abrasions (29.3%).
The head or neck was the most common primary part of the
body injured (31.2%). Most patients (84.9%) were treated
and released from the ED; 13.7% were treated in the ED and
subsequently hospitalized.

The highest rates were for injuries that occurred in or around
the tub or shower (65.8 per 100,000) and injuries that hap-
pened on or near the toilet (22.5 per 100,000) (Table 2).
The precipitating events in 37.3% of injuries were bathing
(excluding slipping while bathing), showering, or getting
out of the tub or shower; only 2.2% occurred while getting
into the tub or shower. The precipitating event for 17.3% of
injuries was slipping, which included slipping while bathing;
14.1% occurred when standing up from, sitting down on, or
using the toilet; and 5.5% were attributed to an antecedent
loss of consciousness.

Injury rates increased with age, especially those that occurred
on or near the toilet, which increased from 4.1 per 100,000
among persons aged 15-24 years to 266.6 among persons aged
285 years. Injuries occurring in or around the tub or shower
also increased markedly, from 49.7 per 100,000 among persons
aged 15-24 years to 200.2 among persons aged >85 years.
Within each 10-year age category, the relative proportion of
injuries differed by location within the bathroom. The propor-
tion of injuries in or around the tub or shower was highest
among persons aged 15-24 years (84.5%) and lowest among
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persons aged 285 years (38.9%), whereas the propor-
tion of injuries that happened on or near the toilet
was lowest among persons aged 15-24 years (7.0%)
and highest among persons aged >85 years (51.7%).

Within age categories, the relative proportion of
injuries also differed by precipitating event (or activ-
ity). Among persons aged 15—24 years, the percentage
of injuries that occurred while bathing or showering
was 34.3% (rate 20.2 per 100,000), whereas among
persons aged 285 years, the percentage of injuries
occurring while bathing or showering was 15.5%
(rate 79.9). In contrast, the proportion of injuries
that occurred when getting on, off, or using the toilet
was lowest among persons aged 15-24 years (2.0%)
and increased with age, reaching 19.3% among per-
sons aged 65-74 years, 26.9% among persons aged
75-84 years, and 36.9% among persons aged 285
years. Injury rates were 1.2, 21.6, 64.8, and 190.1 per
100,000 for age groups 15-24, 65-74, 75-84, and
>85 years, respectively.

The injury rate associated with syncope or loss
of consciousness was low. For most age groups, it
accounted for fewer than 7.0% of injuries and ranged
from 3.6% among persons aged 25-34 years to 9.4%
among persons aged 15-24 years.

The leading injury diagnoses were contusions or
abrasions (29.3%), strain or sprain (19.6%), and
fracture (17.4%). The age-specific rate for contusions
or abrasions increased from 13.5 per 100,000 (aged
15-24 years) to 157.9 (aged =85 years), whereas rates
for strains and sprains increased only slightly with
age. In contrast, the fracture rate increased markedly,
from 5.8 per 100,000 (aged 25-34 years) to 165.6
(aged 285 years). Hospitalization rates, which could
be calculated only for persons aged =55 years, followed
a similar pattern (lowest among persons aged 55—64
years [11.9 per 100,000] and highest among persons

TABLE 1. Nonfatal bathroom injuries among persons aged >15 years treated in
hospital emergency departments, by patient and injury characteristics — United

States, 2008
No.in  Weighted
Characteristic sample no. % Rate* (95% ClI)
Total 3,339 234,094 100.0 96.4 (78.8-113.9)
Sex
Male 1,217 83,489 357 704 (56.7-84.0)
Female 2,122 150,605 643 121.2 (99.3-143.1)
Age group (yrs)
15-24 398 25,023 10.7 58.8 (46.2-71.4)
25-34 439 29919 128  73.1 (53.5-92.7)
35-44 449 32,322 13.8 76.0 (57.8-94.3)
44-54 493 34,851 14.9 70.5 (65.1-92.0)
55-64 408 28,553 122 8438 (68.3-101.3)
65-74 314 22,555 96 1121 (86.0-138.1)
75-84 447 31,387 134 241.0 (188.1-293.9)
>85 391 29,484 126 5153 (366.7-663.9)
Primary cause of injury
Fall 2,696 189,928 81.1 78.2 (63.1-92.9)
Overexertion 293 22,063 9.4 9.1 (6.9-11.2)
Struck by or against 224 15,039 6.4 6.2 (4.7-7.6)
Cut or pierce 45 2,698 1.2 1.1 (0.7-1.5)
Fire or burn 23 1,410 0.6 0.6 (0.3-0.9)
Drowning or near drowning® 0 0 0.0 — —
Other or unspecified 58 2,956 13 1.2 (0.8-1.7)
Primary injury diagnosis
Contusions or abrasions 937 68,674 29.3 283 (23.1-33.4)
Strain or sprain 658 45,994 19.6 18.9 (14.6-23.3)
Fracture 581 40699 174 16.8 (13.1-20.4)
Laceration 498 35,031 15.0 14.4 (10.9-18.0)
Internal injury 335 21,519 9.2 8.9 (6.3-11.4)
Concussion 61 3,653 1.6 1.5 (0.9-2.1)
Burn or scaldt 19 1,177 0.5 — —
Other 250 17,347 74 7.1 (4.5-9.7)
Primary part of body injured
Head or neck 1,069 73,072 31.2 30.1 (23.6-36.5)
Lower trunk 656 47,131 20.1 19.4 (15.1-23.7)
Upper trunk 606 42,824 183 176 (14.9-20.3)
Leg or foot 582 40,696 17.4 16.8 (13.5-20.0)
Arm or hand 411 29,713 12.7 12.2 (9.3-15.2)
Other or unknown? 15 657 0.3 — —
Disposition
Treated and released 2,835 198,730 849 81.8 (68.8-94.8)
Hospitalized§ 466 32,030 13.7 13.2 (8.6-17.8)
Other or unknown' 38 3,334 1.4 — —

Abbreviation: Cl = confidence interval.

* Per 100,000 population.

aged 285 years [197.4]).

T Estimates based on sample sizes <20 or with coefficients of variation >30% might be unstable.

$ Includes transfer to another medical facility.

Reported by

Judy A. Stevens, PhD, Elizabeth N. Haas, Div of Unintentional
Injury Prevention; Tadesse Haileyesus, MS, Office of Program and
Statistics, National Center for Injury Prevention and Control,
CDC. Corresponding contributor: Judy A. Stevens, CDC,
Jas2@cde.gov, 770-488-4649.

Editorial Note

This is the first report to describe the incidence and circum-
stances of nonfatal bathroom injuries among persons aged >15
years in the United States. In 2008, an estimated 234,094

unintentional nonfatal injuries among persons aged 215 years
occurred in bathrooms, for an injury rate of 96.4 per 100,000
population. This represented approximately 1% of the nearly
22 million nonfatal injuries among this age group treated in
EDs that year. However, the impact was greater among persons
aged 265 years. Among this population, bathroom injuries
represented 2.5% of all unintentional injuries.

Injury rates were higher in women. Studies consistently have
shown that women are at higher risk than men for falling and
for sustaining fall-related injuries (4). This difference might be

MMWR / June 10,2011 / Vol.60 / No.22 731



TABLE 2. Nonfatal bathroom injuries among persons aged =15 years treated in
hospital emergency departments, by injury location and precipitating event —
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adding grab bars both inside and outside the tub or
shower might help prevent bathroom injuries to all

United States, 2008 . .
household residents. Overall, approximately 14% of
No.in  Weighted . iated with di o .
Characteristic sample  no. %  Rate* (95% Cl) injuries were associated with standing up from, sit-
- - ting down on, or using the toilet, but among persons
Injury location )
Bathtub or shower 2,348 159,818 683 658  (53.8-77.8) aged 265 years, the proportion ranged from 19% to
Toilet 736 54,696 234 225  (17.2-27.8) 37%. Although less than 3% of older adult injuries
Sink 38 2,906 12 12 (0.7-1.7) ibuted to | f . he inuri
Bathroom (not otherwise 204 15628 67 64 (4.5-8.4) were attributed to loss of consciousness, the Injuries
specified) among persons aged >65 years associated with using
t _ _ i . . .
Other 13 1046 04 the toilet might be attributed in part to vasovagal
Precipitating event n This condition i mmon f faintin
Bathing or showering 995 64,436 275 265  (22.2-309) syncope. 1 1is CONdIton 1s a common causc ot fainting
Slipped 585 40,450 173 167  (114-219) and can be brought about by urinating, having a bowel
Standing up fr<r)]m, siltting down 433 33,052 14.1 13.6 (10.1-17.1) movement, or abdominal straining (8) Standing after
on, or using the toilet L. .
Getting out of tub or shower 327 23,055 98 95 (7.1-11.8) prolonged sitting also can result in postural hypoten-
Loss of consciousness 171 12,872 55 53 (3.5-7.1) sion, a sudden drop in blood pressure that causes
Getting into shower or tub 67 5,062 2.2 2.1 (1.3-2.9) . _ P .
Transferring® 49 246 15 14 (10-19) llgbt headed{less or dizziness. Postural' hypotensu.)n,
Tripped 40 2,061 0.9 0.8 (0.5-1.2) which also might be caused by dehydration or as a side
Running or playing" 1 8 0.0 — — effect of medication, is a known risk factor for falls
Other 156 10,571 45 44 (3.4-5.3) 6). P ine falls and sub iniuries in thi
Not specified 515 39,102 167  16.1 (13.2-19.0) - 'reventing ralls and subsequent injuries in this

Abbreviation: Cl = confidence interval.
* Per 100,000 population.

T Estimates based on sample sizes <20 or with coefficients of variation >30% might be unstable.
§ Defined as moving between a wheelchair or walker and the toilet, sink, shower, or tub.

related to gender differences in physical activity, lower-body
strength, bone mass, circumstances surrounding the fall, or
greater willingness to seek medical treatment (5).

Approximately 80% of all bathroom injuries were caused by
falls, with the highest injury rates in the oldest age groups. For
adults aged >65 years, falls often cause serious injuries, such as
hip fractures, attributed in part to osteoporosis, a metabolic
disease that makes bones porous and susceptible to fracture
(6). This study found that older adults had the highest fracture
rates and were hospitalized most often.

For all ages, the most hazardous activities were bathing,
showering, or getting out of the tub or shower. Approximately
two thirds of all injuries occurred in the tub or shower, and
approximately half were precipitated by bathing or shower-
ing, slipping, or getting out of the tub or shower. Only 2% of
injuries occurred while getting into the tub or shower, when
bathroom fixtures and floors likely would be less slippery.
According to the Home Safety Council’s 2004 The State of
Home Safety in America report (7), 63% of U.S. homes used
bathtub mats or nonskid strips to help reduce bathtub falls,
but only 19% of homes had grab bars. The study described
in this report included all settings; however, bathrooms in
assisted-living facilities and nursing homes likely would have
grab bars, whereas private homes likely would not.

Injuries associated with getting into and out of the tub or
shower occurred among persons of all ages, suggesting that

732 MMWR / June 10,2011 / Vol.60 / No. 22

vulnerable older population is critical. Persons with
postural hypotension can reduce symptoms by stand-
ing up slowly; installing grab bars near the toilet would
provide an additional measure of safety. Effective fall
prevention strategies for older adults include exercises
to improve strength and balance and medication review and
modification by a health-care provider (9).

Loss of consciousness was reported as a precipitating event
by 9.4% of persons aged 15-24 years. Although alcohol use
is poorly documented in NEISS-AIP, a New Zealand study
reported that approximately 20% of unintentional falls among
working-age adults were attributable to alcohol consumption
(10). Better data are needed to clarify the contribution of
alcohol use to bathroom injuries among various age groups.

The findings in this report are subject to at least five
limitations. First, this study included only injuries treated in
EDs and not injuries treated in physicians’ offices or other
outpatient settings or injuries that did not receive medical
attention. However, the majority of serious injuries probably
were included because most major injuries are treated in EDs.
Second, information about the circumstances surrounding the
injury was limited to the two-line narrative, which did not
always contain complete information. Nearly 17% of injuries
could not be attributed to a specific precipitating event based
on data in the NEISS-AIP record. Third, injuries that proved
fatal before or in the ED were excluded because NEISS-AIP
does not provide detailed information about fatal injuries.
However, only approximately 0.5% of unintentional injuries
result in death (7). Fourth, NEISS-AIP included only one
injury (generally the most severe) and one part of the body
injured. Some underreporting might occur if there were
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What is already known on this topic?

Each year, approximately 2.2 million persons aged =15 years
sustain unintentional, nonfatal injuries, costing approximately
$67.3 billion in lifetime medical costs. Although only limited
information is available regarding where injuries occur,
bathrooms are commonly believed to be a hazardous location.

What is added by this report?

In 2008, an estimated 234,094 bathroom injuries (or 1% of all
unintentional injuries among persons aged >15 years) were
treated in hospital emergency departments. The rate of
unintentional injuries that occurred in bathrooms increased
with age and was highest for persons aged >85 years. These
results suggest that bathrooms tend to be most hazardous for
persons in the oldest age groups.

What are the implications for public health practice?

Persons in all age categories sustained bathroom injuries,
especially when bathing or showering or when getting out of
the tub or shower. Raising awareness about potentially
hazardous activities and making a number of simple environ-
mental changes, such as installing grab bars inside and outside
the tub or shower and next to toilets, could benefit all house-
hold residents by decreasing the risk for injury.

multiple injuries. Finally, because ICD-9-CM diagnosis codes
were not included in the medical record at the time these data
were collected, specific injuries (e.g., hip fracture, spinal cord
injury, or traumatic brain injury) could not be identified.
These findings suggest that all adults, especially older adults,
their caregivers, and their family members, should be edu-
cated about activities in the bathroom that more frequently
result in injury, notably getting out of tubs and showers and
getting on and off toilets. Injuries might be reduced through

environmental modifications, such as putting non-slip strips
in the tub or shower and adding grab bars inside and outside
the tub or shower to reduce falls, and installing grab bars next
to the toilet for added support if needed. However, more
research is needed to determine how effective grab bars and
other environmental modifications might be in preventing
bathroom injuries. Increasing awareness of potentially hazard-
ous activities in the bathroom, combined with these simple
environmental changes, could benefit all household residents
by decreasing the risk for injury.
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Ocular Toxocariasis — United States, 2009-2010

Ocular toxocariasis (OT) is caused by the zoonotic parasites
Toxocara canis and Toxocara cati, roundworms of dogs and cats.
Persons become infected with 7oxocara when they unintention-
ally ingest embryonated eggs that have been shed in the feces
of infected animals. Although OT is uncommon, it most often
affects young children and can cause debilitating ophthalmo-
logic disease, including blindness. Previous studies of OT in
the United States have been conducted in single institutions
(1—4). This report describes the results of a web-based survey
distributed to uveitis, retinal, and pediatric ophthalmology
specialists nationwide to collect epidemiologic, demographic,
and clinical information on patients with OT. A total of 68
patients were newly diagnosed with OT from September 2009
through September 2010. Among the 44 patients for whom
demographic information was available, the median patient
age was 8.5 years (range: 1-60 years), and 25 patients (57%)
lived in the South at the time of diagnosis. Among 30 patients
with reported clinical data, the most common symptom was
vision loss, reported by 25 (83%) patients; of these, 17 (68%)
suffered permanent vision loss. The results of this first national
level survey demonstrate that OT transmission continues to
occur in the United States, frequently affecting children and
causing permanent vision loss in the majority of reported
patients. Good hygiene practices, timely disposal of pet feces,
and routine deworming of pets are strategies necessary to
reduce OT in humans.

In collaboration with the American Academy of
Ophthalmology (AAO), a web-based survey was distributed
to currently practicing ophthalmologists belonging to the
American Uveitis Society (AUS), the American Society of
Retina Specialists (ASRS), or the American Association for
Pediatric Ophthalmology and Strabismus (AAPOS). Each
ophthalmologist reported how many patients with OT were
examined from September 2009 through September 2010. An
OT patient was defined as a person who had a new clinical
diagnosis of OT based on ophthalmologic signs and symp-
toms. Ophthalmologists were asked to provide epidemiologic,
demographic, clinical, diagnostic, and treatment data for each
OT patient.

Of the 3,020 ophthalmology specialists surveyed, 599 (19%)
responded; of these, 67% were pediatric ophthalmologists,
18% were retinal specialists, and 15% were uveitis specialists.
OT patients were classified as newly diagnosed if first diagnosed
with OT from September 2009 through September 2010. A
total of 68 newly diagnosed OT patients were reported. OT
patients lived in 23 different states, the District of Columbia,
and Puerto Rico (Table 1). Twenty-five of 44 (57%) OT

734 MMWR / June 10,2011 / Vol.60 / No. 22

TABLE 1. Number of patients with newly diagnosed ocular toxocariasis
(N =68), by state/area — United States, 2009-2010

State/Area

No. of patients

o)

Georgia
Florida
California
Texas
Alabama
District of Columbia
Illinois

New York
South Carolina
Arkansas
Connecticut
Indiana
Maryland
Nevada
Virginia

lowa
Louisiana
North Carolina
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Tennessee
West Virginia

_ = m m a s S NNNNNNNWWW WO oy

patients lived in the South, and 21 of 33 (64%) owned a pet
(Table 2). Clinical data were reported for 30 OT patients.
Vision loss was observed in 25 (83%) of these 30 OT patients,
17 (68%) of whom had permanent vision loss (Table 3). Three
of the top five most commonly reported ophthalmologic signs
(subretinal granulomatous mass/scar, posterior pole granuloma,
and peripheral granuloma with traction bands) are indicative
of permanent injury to the eye (5). Fourteen of 20 (70%) OT
patients who had serum enzyme-linked immunosorbent assay
(ELISA) testing for antibody to the Zoxocara parasite com-
pleted had a positive test result. Corticosteroid treatment was
prescribed for 11 of 12 (92%) OT patients, whereas seven of
28 (25%) OT patients underwent ophthalmologic procedures,
including pars plana vitrectomy, scleral buckling, and cataract
surgery, in an attempt to improve their vision.

Reported by

Flora C. Lum, MD, H. Dunbar Hoskins Jr, MD, Center for
Quality Eye Care, Foundation of the American Academy of
Ophthalmology, San Francisco, California. Ramana S. Moorthy,
MD, Indiana Univ School of Medicine. Russell W. Read, MD,
Univ of Alabama at Birmingham. Michelle C. Starr, CDC
Experience Applied Epidemiology Fellow; Susan P Montgomery,
DVM, Jeffrey L. Jones, MD, Div of Parasitic Diseases and
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TABLE 2. Number and percentage of patients with newly diagnosed
ocular toxocariasis (N = 68), by selected characteristics — United
States, 2009-2010

TABLE 3. Number and percentage of patients with newly diagnosed
ocular toxocariasis (N = 68), by signs and symptoms present at
examination — United States, 2009-2010

Characteristic No. of patients* (%)t Signs/Symptoms No. of patients* (%)t

Age (yrs) (n =44) Signs (n =32)

Mean 15.5 Subretinal granulomatous mass/scar 20 (65)
Median 8.5 Vitritis 16 (55)
Range 1-60 Scotoma 10 (50)

Sex (n = 43) Pos.terior pole granulom.a . 13 (42)
Male 24 (56) Perl'pheral granglqma with traction bands 12 (39)
Female 19 (44) Active chorioretinitis 11 (34)

Race (n = 43) Retinal detachment 9 (28)
ace in = Strabismus 8 (27)
White 30 (70) . "

Black 3 (19) Anterior uveitis 8 (25)

A;;n/Pacific Islander 4 9) Leukocoria 4 (15)

American Indian/Alaska Native 1 2) Slefuse ner(‘nato?’d:) endophthalmitis 2 ©
.. _ ymptoms (n =

ELhnlaty (n=41) ; a7) Vision loss 25 (83)
lep_al_r;.lc X 34 (83) Permanent 17 (68)

o.n Ispanic Temporary 7 (28)

Region$ (n = 44) Unknown 1 (<1
Northeast 6 (14) Floaters 13 (38)
Midwest 5 an Eye redness 12 (32)
South 25 (57) Photophobia 10 (27)
West 8 (18) Eye pain 7 (19)

Environment (n = 40) . -

* Because of missing data, the number of respondents for selected characteristics
Urban 12 (30) ;
Rural ’ (18) + Porcer igh 100% b froundi
Suburban 16 (40) ercentages might not sum to 6 because of rounding.
Mixed 5 (12)

Pet ownership (n = 33) 21 (64) contaminated soil. 7oxocara is found in all regions of the United

Type of pet (n = 21) States; however, development of 7oxocara larvae does not occur
2;9 z g;i below 50°F (10°C), making soil in warmer climates more
Dog and cat 5 (24) conducive to contamination with infectious Zoxocara eggs (5).
Unknown 1 (5) Children are especially at risk for infection from exposure

Health insurance coverage (n = 43) to playgrounds and sandboxes contaminated by dog or cat
Private 18 (42) £ (6—7) S | dies h d d linical
Medicare 16 37) eces . deveral case studies have documented a clinica
Medicaid 0 — ocular manifestation with severe vision impairment in children
Uninsured 3 ® (I1—4). Previous studies of OT in the United States have been
Unknown 6 (14)

* Because of missing data, the number of respondents for selected characteristics
varies.

 Percentages might not sum to 100% because of rounding.

§ U.S. Census regions. Additional information available at http://www.census.
gov/geo/www/us_regdiv.pdf.

Malaria, Center for Global Health; Dana M. Woodhall, MD,
EIS officer, CDC. Corresponding contributor: Dana M.
Woodhall, CDC, 770-488-7736, dwoodhall@cdc.gov.

Editorial Note

Dogs and cats are the respective definitive hosts for the zoo-
notic parasites 7. canis and 7. cati. Infected dogs or cats pass
unembryonated eggs in their feces; after 2 to 4 weeks in the
environment, the eggs embryonate and become infectious. If
embryonated eggs are consumed unintentionally by humans,
the Zoxocara larvae emerge and are able to migrate throughout
the body, causing severe systemic reactions. Zoxocara infec-
tion in humans occurs most commonly through ingestion of

conducted within single institutions, with only one multicenter
survey performed in 1987 in Alabama, which indicated an
estimated statewide prevalence of one per 1,000 persons (8).
Testing data for a representative sample of the U.S. population
aged 206 years from the Third National Health and Nutrition
Examination Survey (NHANES III) demonstrated an overall
prevalence of 13.9% positive for antibodies to Zoxocara; how-
ever, serologic testing does not reliably indicate active infection,
nor does a negative test result rule out Zoxocara infection (9).

Treatment of OT is aimed at reducing inflammation through
the use of corticosteroids and antihelminthics; various oph-
thalmologic surgical procedures may be used to minimize
complications from severe disease. However, data are limited
regarding optimal treatment strategies, and irreversible ocular
damage has already occurred in most OT patients by the
time they are examined by an ophthalmologist. The survey
described in this report was conducted in an effort to better
understand the impact of toxocariasis in the United States by
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What is already known on this topic?

Ocular toxocariasis (OT) is a zoonotic parasitic infection of cats
and dogs that can lead to debilitating ophthalmologic disease
in humans.

What is added by this report?

Transmission of Toxocara continues to occur in the United
States. OT is a cause of preventable vision loss primarily
affecting children.

What are the implications for public health practice?

Preventing transmission of Toxocara by good hygiene practices,
prompt disposal of pet feces, and routine deworming of pets can
reduce the number of children with vision loss caused by OT.

collecting information on OT, which is readily diagnosed by
clinical presentation.

The findings in this report are subject to at least three limi-
tations. First, the response rate (19%) of survey respondents
was low, which likely is attributable to the significant amount
of time required to access and abstract the patients’ medical
records for the requested data and to complete the survey.
Ophthalmologists who did not have OT patients likely elected
not to participate in the survey, which also might have con-
tributed to the low response rate. Second, the results might
be subject to responder bias because the surveyed ophthalmo-
logic subspecialists might be more likely to report more severe
disease, which might contribute to the underrepresentation
of patients with mild OT clinical manifestations. Finally, the
findings might be subject to selection bias because persons
with limited access to health care might not have access to
subspecialty ophthalmologic care. All three limitations likely
would contribute to underreporting of OT patients.

Prevention of toxocariasis requires a One Health approach,*
incorporating the collaboration of groups invested in protect-
ing the health of humans, animals, and the environment. Good

*The One Health initiative seeks to improve the health of all humans and animals
through the integration of human medicine, veterinary medicine, and envi-
ronmental science. Additional information available at http://www.onchealth
initiative.com.
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hygiene practices, such as hand washing, should be encouraged
especially after contact with pets or areas at high risk for soil
contamination, such as playgrounds and sandboxes. Health-
care providers should be aware of clinical manifestations of
toxocariasis and educate their patients at risk, especially chil-
dren, about avoiding exposure to potentially contaminated soil
and preventing infection in their pets. Veterinarians should
encourage pet owners to immediately dispose of dog and cat
feces and to have their pets regularly tested for parasitic infec-
tions and dewormed. Controlling 7oxocara infection in dogs
and cats and preventing exposure of persons to possible sources
of infection will prevent infection and decrease morbidity asso-
ciated with 7oxocara. Additional information about toxocariasis
is available at http://www.cdc.gov/parasites/toxocariasis.
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Interim Results: State-Specific Influenza Vaccination Coverage —
United States, August 2010-February 2011

The 2010-11 influenza season was unusual because it followed
the 2009 influenza A pandemic (HINT1) season and it was the
first season the Advisory Committee on Immunization Practices
(ACIP) recommended influenza vaccination of all persons aged
>6 months (7). The season also was notable because a record
number of seasonal influenza vaccine doses (approximately
163 million) were distributed in the United States (2). To pro-
vide preliminary state-specific influenza vaccination coverage
estimates, CDC analyzed Behavioral Risk Factor Surveillance
System (BRESS) data for adults aged >18 years and National
Immunization Survey (NIS) data for children aged 6 months—17
years collected September 2010 through March 2011. By
February 28, the preliminary national vaccination coverage esti-
mate was 49.0% for children aged 6 months—17 years; among
43 states and the District of Columbia (DC), coverage ranged
from 30.2% for adults aged 18-49 years to 68.6% for adults
aged =65 years. The record high seasonal vaccination coverage
achieved during 2009-10 (41.3%) among persons aged =6
months in 43 states and DC was sustained during the 201011
season (42.8%). Coverage for Hispanic and non-Hispanic black
children increased by 11-12 percentage points from 2009-10
levels. Opportunity exists to improve coverage in all age groups,
particularly among adults. To accomplish that, health depart-
ments and other nonoffice-based vaccination providers can
increase access to vaccination at work and school locations,
pharmacies and stores, and other nonmedical sites. In addition,
physicians and clinics should implement proven strategies for
improving vaccination coverage (e.g., office-based protocols,
including reminder/recall notification and standing orders) (3).

CDC analyzed data collected September 2010-March 2011
from 43 states and DC for BRFSS and from all 50 states and
DC for NIS. BRESS respondents aged >18 years were asked
if they had received an influenza vaccination in the past 12
months, and if so, in which month.* NIS respondents aged
218 years were asked whether their children had received an

*Respondents were asked, “Now I will ask you questions about seasonal flu. A
flu shot is an influenza vaccine injected into your arm. During the past 12
months, have you had a seasonal flu shot? During what month and year did
you receive your most recent seasonal flu shot? The seasonal flu vaccine sprayed
in the nose is also called FluMist. During the past 12 months, have you had
a seasonal flu vaccine that was sprayed in your nose? During what month and
year did you receive your most recent seasonal flu vaccine that was sprayed in
your nose?” BRESS is an ongoing, state-based, monthly telephone survey that
collects information on health conditions and risk behaviors from approxi-
mately 400,000 randomly selected persons aged >18 years among the nonin-
stitutionalized, U.S. civilian population. Interview data through March 2011
for seven states (California, Louisiana, Michigan, Nevada, Oklahoma, Oregon,
and South Dakota) were not reported at the time of this publication and thus
were not included. Additional information about BRESS is available at http://
www.cdc.gov/brfss.

influenza vaccination since August, and if so, in which month.t
The median state Council of American Survey and Research
Organizations (CASRO) BREFSS response rate was 54.4% dur-
ing the data collection timeframe. The NIS CASRO quarterly
response rates ranged from 51.5% to 73.6% for landline and
from 28.5% to 38.2% for cellular telephones.

To improve precision, Kaplan-Meier survival analysis of
monthly interview data collected during September 2010—
March 2011 was used to determine the cumulative proportion
of persons vaccinated with >1 dose during August 2010—
February 2011. BRFSS data were used to estimate coverage
for adults aged >18 years (n = 199,452) and NIS data were
used to estimate coverage for children aged 6 months—17
years (n = 88,580). Coverage for all persons aged >6 months
was determined using combined child and adult state-level
estimates weighted by the age-specific populations of each
state.> CDC performed Pearson correlations among children
and among adults to determine whether state-specific cover-
age during 201011 was associated with coverage during the
2009-10 season. CDC also performed a Pearson correlation
between 2010-11 child and adult estimates to determine
whether coverage was associated between the two age groups.
For children, estimated national seasonal coverage for 201011
was compared with 2009-10 national seasonal coverage (4,5).
For adults and persons aged =6 months, to make valid com-
parisons across years, coverage for 2009—10 was restricted to
the 43 states and DC with available data in 2010-11. Student
¢ tests were used to determine statistical significance in differ-
ences between groups and between the 2009-10 and 201011
vaccination seasons.

Coverage by Age Group
Among children aged 6 months—17 years, estimated

national coverage was 49.0%, 6.7 percentage points higher
than 200910 national seasonal coverage (42.3%) (Table 1)

i Respondents were asked, “Since August, 2010, has [child] had a flu vaccination?
There are two types of flu vaccinations. One is a shot and the other is a spray,
mist, or drop in the nose. During what month and year did [child] receive his/
her flu vaccine? Was this a shot or the spray in the nose?” NIS is an ongoing,
national landline list-assisted random-digit—dialed telephone survey of house-
holds with children aged 19-35 months or 13—17 years (NIS-Teen) at the time
of interview. A supplemental cellular telephone sample was surveyed as part of
the NIS. For children aged 6-18 months and 3-12 years identified during
screening households for NIS and NIS-Teen, a short influenza vaccination
module was added. Additional information about NIS is available at htep://
www.cdc.gov/nis.

S For participants who indicated they had been vaccinated but had a missing month
and year of vaccination, this information was imputed from donor pools matched
for week of interview, age group, state of residence, and race/ethnicity.
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TABLE 1. Estimated influenza vaccination coverage, by U.S. Department of Health and Human Services (HHS) region, state, and selected
age and risk groups — Behavioral Risk Factor Surveillance System (BRFSS) and National Immunization Survey (NIS), United States, end of
February 2011*

All persons aged =6 mos Children aged 6 mos—17 yrs Persons aged =18 yrs
HHS region and state Unweighted sample %S (95% CI) % (95% Cl) % (95% Cl)
United States** 288,032 42.8 (£0.5) 49.0 (£1.3) 40.9 (+0.6)
Region 1 37,582 49.3 (£1.3) 59.5 (£3.5) 46.5 (£1.4)
Connecticut 5,653 47.6 (+2.7) 58.1 (£5.7) 44,5 (+3.1)
Maine 6,753 454 (+2.3) 52.8 (7.7) 435 (+2.2)
Massachusetts 10,559 51.6 (+2.3) 61.5 (+6.3) 48.8 (x2.4)
New Hampshire 4,326 45.0 (£3.2) 49.1 (+£9.2) 43.9 (£3.1)
Rhode Island 4,988 53.1 (+2.6) 76.8 (+5.3) 46.8 (+2.9)
Vermont 5,303 46.9 (+3.3) 50.2 (+10.4)Tt 46.0 (+3.1)
Region 2 17,145 442 (£2.0) 53.5 (£3.6) 4.5 (£2.4)
New Jersey 9,187 427 (£2.1) 57.8 (£5.8) 382 (+2.2)
New York 7,958 452 (+2.9) 51.4 (+4.4) 434 (+3.5)
Region 3 30,021 45.8 (+1.6) 55.4 (+4.7) 43.1 (+1.6)
Delaware 3,048 452 (+4.1) 51.6 (x11.4)1 43.2 (£4.1)
District of Columbia 3,449 44,0 (+4.5) 55.2 (#1291 414 (+4.7)
Maryland 7,226 493 (+2.8) 60.7 (*7.1) 459 (+2.9)
Pennsylvania 7,618 428 (+2.9) 56.9 (+9.7) 389 (+2.5)
Virginia 5,156 47.8 (+3.1) 52.1 (5.5) 46.5 (+3.7)
West Virginia 3,524 44.6 (£2.9) 42.1 (+6.8) 45.2 (£3.1)
Region 4 53,933 413 (£1.1) 43.9 (£2.4) 40.5 (£1.2)
Alabama 5,656 40.9 (£3.2) 46.5 (+8.0) 39.2 (+3.3)
Florida 13,781 36.6 (+2.2) 357 (+4.3) 36.8 (+2.5)
Georgia 5210 40.5 (+2.8) 447 (+5.3) 39.0 (+3.3)
Kentucky 5,626 440 (+2.9) 47.8 (+7.0) 428 (+3.1)
Mississippi 6,480 36.6 (+3.3) 359 (+10.5)ft 36.9 (+2.5)
North Carolina 6,222 45.6 (+3.4) 51.0 (+6.4) 439 (+3.9)
South Carolina 5,971 46.6 (£3.3) 45.5 (£7.5) 47.0 (+3.7)
Tennessee 4,987 454 (£3.5) 49.8 (£7.9) 441 (+3.9)
Region 5** 32,997