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Executive Summary

This briefing package addresses the question of whether the U.S. Consumer Product
Safety Commussion (CPSC) should 1ssue a Notice of Proposed Rulemaking (NPR) that continues
a rulemaking proceeding to ban dive sticks with certain characteristics that cause them to be
hazardous. The staff recommends that the Commission publish an NPR in the Federal Register
that continues the dive stick rulemaking proceeding

Dive sticks are one of several types of devices used for underwater retrieval games in
swimmng pools They are typically made of a ngid plastic, and are, or can be weighted so that
when dropped nto water they sink and stand upright on the bottom of a pool. The CPSC staff is
aware of eight impalement incidents that occurred when children yumped or fell into water and
landed on a dive stick that was standing upright at the bottom of a pool or tub These incidents
resulted in injuries to the rectal or vaginal areas of chuldren between the ages of five and nine
years.

In June 1999, the CPSC Office of Complhance obtained voluntary corrective action
agreements from 15 different manufacturers or importers of dive sticks that staff has determined
pose a risk of impalement ijury On June 24, 1999, the CPSC staff transmitted 2 briefing
package to the Commuission that recommended 1nitiation of a rulemaking proceeding that could
result in a rule banming certain dive sticks. The Commussion voted to 1ssue an Advance Notice
of Proposed Rulemaking (ANPR) that was published 1n the Federal Register on July 16, 1999.

In order to move forward with a proposed rule, the staff developed a definition for dive
sticks that includes certain performance tests in order to differentiate those dive sticks that would
be considered banned hazardous products from other products that may be used in a simlar
manner as dive sticks but do not pose the same nisk of injury In developing this definition, the
staff focused on the following characteristics of dive sticks that were involved 1n impalement
incidents (1) they submerge and come to rest at the bottom of a pool of water, (2} they stand
upright at the bottom, and (3) they are nngid Dave sticks that do not have these characteristics
would be exempt from the rule.

The costs assoctated with modifying dive sticks to reduce or eliminate the myury risk are
likely to be low. CPSC staff beligves that changes can be made with minimal impact on tooling
and other production processes. Some manufacturers began taking steps to modify their dive
sticks after the June 1999 recall and may already have models that will meet the requirements of
the proposed rule Those manufacturers whose redesigned products meet the proposed
requirements will not incur additional costs Further, there are inexpensive substitute products
for dive sticks that have similar utility and recreational value, but do not present the risk of
impalement mjury. Consequently, it 1s hkely that when the incremental costs of the proposed
rule are spread over large production runs, the costs wiil not exceed the benefits of the rule — 2 to
4 cents per dive stick manufactured.
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Subject : Dive Sticks
I. ISSUE

This briefing package addresses the question of whether the Commission should issue a
Notice of Proposed Rulemaking (NPR) that continues a rulemaking proceeding that began with
the publication of an Advance Notice of Proposed Rulemaking (ANPR}) on July 16, 1999, The
proposed rule seeks a ban of dive sticks with certain characteristics that cause them to be
hazardous. The staff recommends that the Commisston publish an NPR in the Federal Register
that continues the dive stick rulemaking proceeding

II. BACKGROUND

Dive sticks are one of several types of devices used 1n swimmung pools or other water
environments for such activities as underwater retrieval games or swimming instruction. They
are typically made of rigid plastic and are weighted {or can be weighted) so that when dropped
into water they sink and stand upright on the bottom of a pool The staff 1s aware of eight
impalement incidents mvolving dive sticks that were upright at the bottom of a pool or tub. This
includes two additional impalement incidents that were reported after the July 1999 publication
of the ANPR. These injunes occurred when children jumped or fell backwards into a pool and
landed on an upright dive stick. Four females (ages 7 to 9 years) sustamned myjuries when the
dive stick penetrated the vagina. One male (age 7 years) and two females (ages 5 and 6 years)
suffered injunies when the dive stick penetrated the rectum. In the remamng incident, a seven
year-old female recerved lacerations around the rectum after landing on a dive stick.
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As a result of an investigation by the Office of Compliance (Compliance) and product
safety assessments by the techmcal staff, the staff determined that certain dive sticks present a
risk of impalement injury to children.

In June 1999, the CPSC announced that 15 firms were recalling more than 19 million
dive sticks." Depending on the dive sticks owned, consumers could receive a refund,
replacement, or repair of the product. On June 24, 1999, the CPSC staff transmitted a briefing
package to the Commission that recommended initiation of a rulemaking proceeding that could
result mn a rule banning certamn dive sticks The Commussion approved and 1ssued an ANPR,
which was published 1n the Federal Reguster on July 16, 1999.

The following discussion summarizes technical staff analyses of the severity and health
consequences of the injuries, the mcident data, the product characteristics, and the use
characteristics and nisk factors associated with dive sticks The discussion also includes a
summary of the comment received 1n response to the ANPR. Thus 1s followed by a proposed
technical definition of a hazardous dive stick and a preliminary regulatory analysis. The
memorandum concludes with a discussion of options available to the Commission to reduce
traumatic injuries associated with dive sticks and a staff recommendation to issue a NPR.

IT1. DISCUSSION
A. Severity and Consequences of Penetrating Injuries to the Perineum

The Directorate for Health Sciences (HS) discussed the severity and health effects of
impalement injuries to the genitalia and rectum, and the medical interventions required for the
clinical management of such injuries (CPSC Memorandum, S. Nakamura, 6/22/99, from ANPR
briefing package dated June 24, 1999). For dive sticks, staff defines impalement injuries as
injuries that occur when impact with the dive stick results in tears to the perineum and/or when
the dive stick penetrates the vagina or the rectum causing mjury to the surrounding tissue or the
internal organs

While penetrating injuries account for only a very small percentage of traumatic injuries
in children, they are severe Falls on vertical objects may result in traumatic injuries to the
perineum (the region of the body extending from the anus to the scrotum 11 males and from the
anus to the vulva in females) The severity of rectal or vaginal lesions after impalement depends
on the degree of penetration by the object. This, in turn, 1s dependent on the force of impact and
the physical properties of the involved object (size and surface characteristics). The severity of
injury could range from laceration to the rectum and sphincter, to puncture wounds and tears of
the colon. High impact forces may also cause injuries to the vulva, vaginal canal, and blood
vessels beneath the perineal skin 1n females. In males, such impacts may cause perforation
injuries to the gemtaha, urethra, ureter and bladder All these types of perforation or laceration
njuries in males and females require hospitalization and surgery.

Because of the nature of the area, the main complication after perineal injuries is lesion
infection, which may lead to abscess and possible sepsis 1n extreme cases. To avoid subsequent

! In November 1999, Compliance accepted a comrective action plan from a 16th manufacturer



septic comphcations, the management of these pediatric injuries often requires aggressive and
drastic surgical means. Penneal injuries (with or without rectal mjury) often require fecal
diversion (proximal colostomy), wound drainage, and the use of a broad-spectrum antibiotic in
pre- and post-operative stages. The damage caused by deep penetration into the rectal or vaginal
area may have devastating effects on children's health In addition to long term physiological
effects on children, these types of injuries may cause long lasting emotional trauma.

B. Summary of the Incident Data

The Directorate for Epidemiology, Division of Hazard Analysis (EPHA) provided
information on the reported incidents associated with dive sticks (Tab A).

Impalement Injunes

From January 1990 to October 1999, the staff is aware of eight? impalement incidents
mvolving vertical standing dive sticks that resulted in imjuries to the vaginal or rectal regions of
young children. These include two additional impalement incidents since the publication of the
ANPR m July 1999,

Four females (ages 7 to 9 years) sustained injunies when the dive stick penetrated the
vagma. One male (age 7 years) and two females (ages 5 and 6 years) suffered injuries when the
dive stick penetrated the rectum In the remamning incident, a seven year-old female received
lacerations around the rectum after landing on a dive stick. Medical attention was sought after
each incident, and five of the mnjuries required surgery to address multiple internal and external
mjuries.

The victims in seven of the reported incidents were injured whule playing in shallow
depths of water. Of these, four occurred in small wading pools with water levels between 12 and
24 1inches. Of the remanung incidents, one occurred 1n a spa with unknown water depth, one
occurred in a pool measuring three feet in height with approximately 27 inches of water and the
final incident occurred in a bathtub with approximately 6 inches of water. The eighth incident
reportedly took place 1n a pool; however, neither the type of pool nor the water depth is known.

Each of the incidents involved vertically-standing dive sticks. The products were
cylindrical batons, approximately 7-7/8 to 8-5/8 inches long and 7/8 to one inch in diameter.

? In addition to the eight impalement incidents, another dive stick incident was reported involving an eleven-year-old
gt who suffered a scratched rectum  In this case, the complainant (the vicum’s grandmother) described an incident
that had occurred two years previously While this mjury 1s simular to those mvolving direct impact wath vertical
dive sticks standing at a pool bottom, the details in the mcident report are not sufficient to confirm the posrhon of
the stick during mmpact



Other Injuries Resulting from Contact with Dive Stick After Submersion into Pool

In addition to genital and rectal injuries, CPSC received reports of four injuries to other
body parts that occurred when the victims struck vertically-standing dive sticks. These include
three incidents reported since the July 1999 ANPR was released.

These four injuries occurred when the children attempted to retneve dive sticks that were
standing upright at the bottom of a pool. A female victim, age 6 years, received a facial
laceration when she stuck her face in the water and her face struck the product. One boy, age 8,
dove head first into the pool and hit his forehead on the product The third victim, a 7 year-old
male, jumped 1nto the pool feet first and punctured hus foot on the sharp edge of the dive stick
after 1t broke from the imtial contact. The final victim, a 9-year-old male, lacerated his back on
the sharp edge of a dive stick when he dove nto the pool to retrieve the product.

Tab A contains detailed summaries of each of the incidents discussed above.
C. Dive Stick and Pool Characteristics, Use Patterns, and the Risk of Injury

The Division of Human Factors (HF) provided an assessment of the product, use patterns,
and risk of injury associated with dive sticks (Tab B).

Product and Pool Characteristics

The common features of the dive sticks which contributed to the injuries described above
are that they: (1) were ngid, (2) stood in a relatively stable, upright position on the floor of a
pool of water; and (3) were long enough and small enough 1n cross section to concentrate the
force of impact and allow penetration of the body via the anal or vaginal opeming. The injuries
resulted from the impact of a vulnerable part of the body with the top surface of the stick. The
sticks pose a risk of injury because when force 1s applied in line with the long axis of the sticks,
they do not move or flex.

The characteristics of the pool are a second factor affecting the risk of injury In seven of
the 12 incidents for which the information is available, the pools were generally described as
wading pools with relatively shallow depths. One pool was reported to be 12 feet in diameter,
and another, a 6-foot spa; one incident occurred in a bathtub These features (depth and size) are
important for two reasons First, water creates resistance, or drag, against the travel of the body.
The deeper the water, the slower the body speed at the pomnt of impact with the stick. At
sufficient depth, the body may slow and stop before reaching the stick. The shallower the water,
the higher the potential speed, and the greater the nsk of injury on impact. Second, the space
avatlable affects the likelihood of impact with the stick The smaller the area of the pool where a
dive stick is placed, the greater the risk that a child jumpmg into the pool will strike the stick.



Use 1n Wading Pools

The estimated water depths reported in the incidents involving wading pools ranged from
12 to 36 inches With a few exceptions, the descriptions of the events which occurred in shallow
pools suggest that the victims were not actively using the sticks when the mjury occurred; the
sticks simply happened to be 1n the way when the child jumped or fell into the pool. This s
foreseeable in the informal atmosphere of backyard pool use. Play 1s the pomt of the activity.
Toys and accessories are likely to be available 1n or near the pool for children to use at their
discretion.

Thus is the scenario 1n which serious injuries are most likely to occur, because when
children are engaged n other types of play, their attention is not on the sticks. Thus, during
stereotypical play, such as jumping into the water, or pushing another child into the pool,
children are unlikely to be careful to avoid hitting the sticks Because of the refractive effects of
water, even if children notice a stick at the bottom of the pool, they are likely to misjudge its
position.

Impact with the genitals, anus, and eyes 1s less likely than other body parts, simply
because they comprise a small proportion of the body, and the surface area of the end of the stick
is correspondingly small. Impact with the eyes is perhaps the least likely, because (consistent
with the pattern in the incident reports) head or face first entry of the body 1nto the water is
expected to be uncommon both among younger children, and in shallow pools because children
must propel themselves over the vertical side of the pool. More to be expected is children
jumping with the knees bent and raised to enter the water with the legs forward of the trunk in a
semi-sitting position. This pattern would tend to account for the more serious rectal and vaginal
myuries. The likelihood of serious injury resulting from impact with the rigid stick is high, as the
tissues of the rectum and vagina are vulnerable, and form a canal through which the relatively
unprotected interior of the body can be penetrated.

Adults are unlikely to assess accurately the risk posed by the product in small shallow
pools. Children's products 1n general, and, perhaps toys m particular, are assumed to be safe.
The sticks are promoted as toys, and labeled for use by young children. Adult caretakers are
likely to perceive the sticks as mnocuous. Because the mjury potential posed by the sticks is not
obvious, adults have no reason to remove them from the pool simply because they are not being
used at the moment.

In summary, based on the information provided in the incident reports, the factors
creating the highest risk of penetration injuries due to impact with dive sticks are (1) the
characteristic shape, size and behavior of the sticks 1n water, (2) use of the sticks in small
shallow pools; (3) typical behavior of children in a recreational context; and (4) a perception
among adult caretakers that the product 1s not hazardous

D. Types of Dive Sticks

The technical staff examined various types of dive sticks The Directorate for
Engineering Sciences, Division of Mechanical Engineering (ESME) classified dive sticks into



two categones: (1) pre-weighted and, (2) non-weighted (or weight adjustable)(CPSC
Memorandum from T. Caton to S. Heh, 6/22/99, from ANPR briefing package 6/24/99). Pre-
weighted dive sticks are weighted so that when dropped 1nto water, they sink and stand upnght,
with the bottom of the dive stick 1n contact with the bottom of the pool. Pre-weighted dive sticks
come 1n a variety of configurations. The most common pre-weighted sticks are made of rigid
plastic and come 1n two basic types One has a sohid, X-shaped cross section, and has a weighted
end cap. The second type 1s cylindnical, with a hollow sealed tube with an inner segment that is
filled partially with sand or a similar substance Both styles are typically about 8 inches long and
less than an inch in diameter at the ends. The hollow tube style 1s also produced i varying
diameters (about 1/2 to 1 1/2 inches) and lengths (about 4 to 10 mches). Some pre-weighted dive
sticks are not cylindrical, but instead have novel shapes, such as a shark or a dolphin.

Non-weighted dive sticks are similar to the tube-shaped, pre-weighted dive sticks except
that they are provided completely hollow, and have removable end caps. Package instructions
for non-weighted, hollow dive sticks ranged from no mstructions to detailed instructions that
described the effect of filling a dive stick with various amounts of water. The behawior of these
dive sticks mn the pool depends on how much water 1s used to fill the sticks. If the dive stick is
empty, 1t will typically float on the water surface 1n a honizontal onentation. By varying the
amount of fill water, staff observed the following conditions-

1. The dive stick floats in a vertical orientation at the surface of the water, with its top
erther just below the surface or protruding slightly above the water surface.

2. The dive stick sinks to the bottom and stands vertically, with one end resting on the
bottom.

3. The dive stick sinks and rests at an angle (not vertical) with the pool bottom.

4. The dive stick sinks and rests horizontally on the bottom.

Hazard Assessment of Various Types of Rigid Dive Sticks

CPSC staff considered all of the rigid, pre-werghted dive sticks (with both cylindrical and
x-shaped cross sections) to pose a risk of injury due to impalement or perineal laceration. In
addition, one pre-weighted dive stick that was shaped like a shark profile was also considered to
pose an impalement and/or perineal laceration hazard.

For the non-weighted, hollow-tube dive sticks, the staff concluded that these also posed a
risk for impalement mjury and/or perineal laceration when they stand upright at the bottom of the
pool. Given that the hazardous upright position is only one of several potential positions for
hollow dive sticks, 1t is less likely that these dive sticks will present an impalement hazard as
compared to pre-weighted dive sticks. However, ESME staff found that it was not difficult to
adjust the fill water in many of the hollow sticks to make them sink and stand upright on the
bottom of a pool. In fact, some of these dive sticks came with package markings and/or
instructions indicating that the sticks will stand upright at the pool bottom.
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E. Summary of Comment in Response to the ANPR

In response to the ANPR, the Commussion received one comment from The Department
of Fair Trading, New South Wales (NSW), Australia (Tab C). Dive sticks have been on the
market in Australia for over 20 years. The NSW Department of Farr Trading 1s unaware of any
dive stick injunes 1n Aunstraliia sumlar to those expenienced 1n the United States. However,
because of the injury pattern shown 1n the U S, the Department decided to take steps to prevent
dive stick impalement injunes in Australia.

On August 6, 1999, the NSW Department of Fair Trading convened a meeting to
consider an appropriate plan of action in relation to the safety of dive sticks. The participants
included representatives from the Safety and Standards Branch, distributors, retailers, and
associations representing pool, spa, and toy manufacturers At this meeting, they agreed to.
(1) pubhcize the hazards associated with dive sticks, (2) require the warmning “Do not use in
shallow water” on the packaging and on the product, and (3) implement a Hazard Reduction
Design Guide requiring underwater toys to be designed in a manner that reduces the hazard of
impalement.

F. Banning Definition and Test Procedures for Dive Sticks

In order to move forward with a proposed rule that could ban dive sticks that pose a risk
of impalement injury, a precise definition 1s needed to differentiate those dive stick items that
would be considered banned hazardous products from other products that may be used in a
similar manner as dive sticks but do not pose the same nisk of injury

In developing this definition, the staff focused on the following charactenistics of dive
sticks that were involved in impalement mcidents: (1) they submerge and come to rest at the
bottom of a poo! of water, (2) they stand upright at the bottom, and (3) they are rigid

Based on the staff’s assessments of dive stick characteristics that contribute to the risk of
impalement myury, ESME developed the following language to descnibe a dive stick that would
be subject to the ban and to clanfy what products would be exempt from the ban (Tab D).

Draft proposed § 1500.18(a)(18) specifies that the following articles are banned, “Dive
sticks, and other similar articles, that are used i swimming pools or other water environments
for such activities as underwater retrieval games or swimming instruction, and which, when
placed 1n the water, submerge and rest at the bottom of the pool. This includes products that are
pre-weighted to sink to the bottom and products that are designed to allow the user to adjust the
weight. Dive sticks and similar articles that come to rest underwater at an angle greater than 45
degrees from vertical when measured under the test at § 1500.86(a)(7) and dive sticks and
simular articles for which a maximum compressive force does not exceed 5-1bf [22 N} under the
test at § 1500.86(a)(8) are exempt from this banning rule. Articles that have a continuous
circular or spherical shape, such as dive rings and dive disks, are also exempt.”

Draft proposed § 1500.86(a)(7) provides a test method to determune 1f the dive stick rests
at an angle greater or lesser than 45 degrees from vertical. The dive stick is dropped 1nto a glass-
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sided container of tap water and a 45-degree gauge 1s aligned with the dive stick under water. If
the dive stick rests in a position greater than 45 degrees from vertical, it is not subject to the rule.

The test requirement above is based on a Division of Human Factors (HF) assessment of
the position of a dive stick under water (Tab E) HF concluded that the injury potential declines
with the angle of impact of the body part relative to the long axis of the stick. Dive sticks
designed to sit at an angle relative to the pool bottom would not reman in a fixed position under
the impact of a vertical load. In this situation, the body would push the stick away. This would
significantly reduce the risk of impalement injury.

The orientation of a child landing on a stick is variable, and impact at precisely the wrong
angle may reorient the stick perpendicular to the bottom surface. Thus, slight deviations of the
stick’s position from vertical may not be adequate to preclude penetration scenarnios If the dive
stick rests at an angle from vertical that 1s sufficiently large, both impact in line with the axis,
and impact at an angle to the axus, would tend to displace the stick and limut the possibility of
impalement. HF recommends a position for dive sticks under water that 1s at least 45 degrees
from vertical to provide a sufficient safety margin to effectively limut the potential for serious
injuries.

Draft proposed § 1500.86(a)(8) provides a test method to determine whether a 5-Ibf
compressive force can be obtained when a load is applied 1n line with the long axis of the dive
stick. An upright dive stick is secured 1n a test rig that gradually applies the load at the top of the
stick. If, during the test, the force gauge does not reach 5-Ibf, the dive stick 1s exempt from the
regulation.

The provisions for the test described above are based on a technical assessment by ESME
and HS (Tab F). In case studies of impalement imjuries to children reported in the medical
literature, the objects involved were rigid and had a vertical onentation. These charactenstics are
also evident in the reported dive stick incidents reviewed by the staff. The staff 1s not aware of
any impalement injuries to the perineum that involved a flexible object. Given this information,
one approach to modifying dive sticks to reduce the risk of impalement injury 1s to make them
flexible. This approach was mentioned several times in the in-depth investigations and other
matenals reviewed by CPSC staff.

The staff is unaware of references in the medical literature that provide information on
the unpact force that would be required to penetrate the rectum or vagina and cause injury. The
impact forces and the extent of the injury would depend on various factors, mncluding the size
and shape of the object, the ngidity of the object, and the velocity at impact. In order to prevent
serious injuries, the dive stick should be of sufficient flexibility that the stick would bend to a
degree that prevents penetration when impact occurs with the permeal area.

In developing a proposed performance test that would exempt non-rigid dive sticks, the
staff examined static conditions i order to formulate a conservative limiting value in relation to
the larger forces associated with dynamic impact. In the static condition, the largest force
applied to the dive stick occurs when a child places all of its body weight on the upright dive
stick. The staff proposed test calls for the application of a gradual compression load apphed



downward from the top of a vertical standing dive stick. The staff recommends that the
performance criterion be set at a fraction of the weight of a 10 to12 month-old chuld. According
to HF, a 10 to 12-month-old child is the youngest child who may be at risk of a dive stick
impalement injury (Tab G) Based on the professional judgment of CPSC technical staff, the
failure criterion for the dive stick compression test 1s set at 5-1bf (approximately one-third the
weight of a 5t percentile 10 to 12-month-old child) The staff believes that the proposed test and
5-1bf failure condition will provide a margin of safety to effectively limit the potential for serious
mmpalement injuries by a dive stick

Details of these test procedures are at Tab D.
G. Economic Preliminary Regulatory Analysis

The Directorate for Economic Analysis (EC) prepared a Prelimmary Regulatory Analysis
(PRA) for a proposed rule on dive sticks (Tab H). The proposed rule would ban dive sticks with
certain characteristics that create the potential for impalement injunies when used 1n shailow
water.

Market Information

Before the June 1999 recalls, dive sticks were usually sold 1n sets of 3 to 6 sticks. They
were often sold as part of a package that contained other toys, such as dive disks, eggs, and rings
(e.g., a package may include 3 dive sticks, 3 dive rings, and 3 dive disks). They were also sold 1n
conjunction with things such as masks, goggles, or snorkels Retail prices were usually in the
range of $4 to $7 per set or about $1 per individual stick. Retail prices were almost always less
than $10, even when sold with other products such as disks, nings, and snorkels.

Prior to the June 1999 recalls, dive sticks were widely available. They were often sold in
the seasonal aisles of grocery and drug stores at many departient and vanety stores. Dive sticks
were also available through some mail order catalogs and at various pool and water toy dealers.

Of the manufacturers and importers that were involved in the June 1999 recalls, five are
currently marketing dive sticks made out of flexible matenal or dive sticks that do not stand
upright at the bottom of the pool. Eight of the firms do not appear to be marketing dive sticks of
any type at the current time. This could be because their plans for the future production and sale
of dive sticks have not been finalized or because they have withdrawn from the market.
Alternatively, some may not now be offering dive sticks because they did not have time to both
redesign and produce the dive sticks for the summer of 2000 selling season. Staff is not aware of
the plans of the remaining two firms 1nvolved in the recalls, despite efforts to contact them.

Sales and Number Available for Use
Based on information provided by several companzes to the CPSC, 4 to 5 million dive

sticks were sold in both 1997 and 1998. Altogether, about 20 million dive sticks have been sold
smce 1990 Sales of dive sticks increased substantially duning the 1990's.
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Whule the average life of a dive stick 1s not known with any certainty, EC believes that
the average life of the product may range from 1 to 4 years. Given this product ife and the
historical sales data, EC estimates that an average of 3 to 5.5 million dive sticks were in use each
year since 1990. Since dive sticks were sold in packages of 3-6, about 1 million households may
have owned dive sticks during any given year

Benefits of a Rule Banning Certain Dive Sticks

The potential benefit of a rule that would prevent dive stick impalement injuries is the
expected societal costs of the injuries prevented. The CPSC is aware of at least 8 impalement
injuries (to the perineum) since 1990 involving dive sticks that were standing upright on the
bottom of a pool All of the victims received medical attention after the injury and at least 5
required surgery. In one case a temporary colostomy was performed.

The societal costs of these eight impalement injunes, based on estimates from the CPSC
Inyury Cost Model, range from about $8,000 for injuries that do not require hospitalization to
about $90,000 for injuries that do requure hospitalization. These estimates are based on the costs
of mjuries mvolving punctures or lacerations to the victims' lower trunk or pubic region for
children 5 to 11 years-of-age. These cost estimates include the cost of medical treatment, pain
and suffering, and legal and hability costs.

EC estimates the total societal costs of the known incidents at about $474,000 or an
average of $47,400 a year since 1990. This may be a low estimate of the total societal cost of
dive stick impalement injuries because 1t 1s based only on the cases known to CPSC. There may
have been other injunes of which CPSC is not aware.

The average number of dive sticks in use since 1990 probably ranged from about 3
milhion units (assuming a one-year product life) to about 5.5 mllion units (assuming a 4-year
product hife) Therefore, the annual societal costs of dive stick injurtes may range from about
one cent per dive stick 1 use ($47,400 — 5 5 mullion sticks) to about two cents per dive stick m
use ($47,400 — 3 mullion sticks)

Since dive sticks may last for one to four years, the potential benefits of the rule per dive
stick (if it elimnates all impalements) may range from about 2 cents per dive stick ($0.02 X 1
year) to about 4 cents per dive stick (30 01 X 4 years) The potential benefits would be lugher if
there have been dive stick injuries for which the Commission is not aware. Therefore, the 2 to 4
cents per dive stick probably represents a minimum estimate of the potential benefits, if all
mjuries can be prevented.

Potential Costs of the Proposed Rule

If the rule under consideration is adopted, manufacturers that continue to produce and sell
dive sticks will have to ensure that their products conform to the requirements of the proposed
rule. Some manufacturers began taking steps to modify their dive sticks after the June 1999
recalls and may already have models that will meet the requirements of the proposed rule, Those
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manufacturers whose redesigned products meet the proposed requirements will not incur
additional costs.

The costs of these alternatives are not known, but the CPSC staff believes that these
changes can be made with minimal impact on tooling and other production processes.
Consequently, 1t seems reasonably likely that when the mcremental costs of the proposed rule are
spread over large production runs, the cost will be no more than the benefits of the rule - 2 to 4
cents per dive stick manufactured.

Impact on Small Businesses

Most of the firms that manufactured or imported dive sticks are small businesses
according to the Small Business Administration guidelines The proposed rule 1s unlikely to
have a significant impact on a substantial number of small firms for several reasons. Furst, the
costs of the rule are likely to be small Second, dive sticks probably account for only a small
percentage of any individual firm's sales. Additionally, any loss related to a ban on dive sticks
could be offset if sales of substitute products mcrease.

Environmental Impact

Manufacturers that wish to market a dive stick are expected to be able to do so by making
minor modifications to the previous production methods These changes are unlikely to have an
adverse impact on the environment. Therefore, the proposed rule 1s unlikely to have a significant
mpact on the use of matenals, waste disposal, energy use, or otherwise affect the environment.

IV ALTERNATIVES CONSIDERED
There are several alternatives to a ban that the Commission could consider (Tab H).
These include relying on a voluntary standard or recall activities, requiring a warning label on

hazardous dive sticks, and changing the scope of the products subject to a ban.

Rely on a Voluntary Standard or Recall Activities

The Office of Compliance has negotiated recalls with many of the known firms that
manufactured or imported dive sticks Other firms for which recalls were not negotiated have
voluntarily ceased distributing the product. The Commission could continue to recall these
products when they are found, instead of banning them outright. However, thus approach would
require the CPSC staff to make a determination that a product was hazardous each time that a
new dive stick was introduced to the market. Additionally, without the standard, potentiaily
hazardous products would be in the marketplace while CPSC staff was making this
determination.

There 1s no voluntary standard for dive sticks that addresses the hazard, nor was a

proposed standard submitted in response to the ANPR Even if one were developed, it would be
difficult to enforce since dive sticks are inexpensive and simple to manufacture, and new firms
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could easily begin distnbuting the product. Therefore, compliance with a voluntary standard
may be low.

Labeling Only Requirement

According to the HF staff (Tab B), a warnung label 1s the least effective approach to
reducing the number of injuries A label that is lughly visible and clearly communicates the
hazard could have a significant impact at the point of purchase by reducing the purchase of rigid
dive sticks for use 1n wading pools. However, a label on the package would not remain with the
product after the sale. Further, because the product 1s intended for use in the water, 1t is hikely
that any label attached to the dive stick itself may not last the hife of the product. Moreover, the
surface area on a dive stick 1s not conducive to designing an effective warning label. HF
concluded that redesign of the product would be more effective than a warming label in reducing
or elimmating the potential for serious injuries.

Changing the Scope

The scope of the rule could be modified so that it applies only to pre-weighted dive
sticks. However, the staff found that consumers could weight some unweighted dive sticks so
that they stood vertically when submerged. These products would then present exactly the same
hazard as the pre-weighted dive sticks.

V. RECOMMENDATION

The staff recommends that the Commission publish an NPR in the Federal Register that
continues a rulemaking proceeding that could result in a rule banning dive sticks with certain
characteristics that cause them to be hazardous. If the Commission bans hazardous dive sticks,
the staff only has to establish that a dive stick at issue fails the requirements set by the rule and
enforcement acfion can be taken quickly.

The Office of General Counsel (OGC) prepared a draft Federal Register notice that
provides a dive stick NPR (Tab I). The rulemaking would proceed under the Federal Hazardous
Substances Act (FHSA). The draft NPR proposes that the dive stick rule become effective thirty
days after publication of a final rule Thus should not present an unreasonable burden to the
industry since there should be few hazardous dive sticks on the market due to the recalls that
were completed 1 1999. Further, there are fairly simple methods that manufacturers can employ
to redesign their products to comply with the rule. In addition, there are substitute products for
dive sticks that are already widely avatlable.
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Memorandum

Date: March 21, 2000

TO . Scott Heh
Project Manager, Dive Stick Team
Drivision of Mechamcal Engineenng

THROUGH - Susan Ahmed, Ph.D.~7"
Associate Executive Director
Directorate for Epidenuology
Russ Roegner, PhD. RE-
Drwvision Director, Hazard Analysis

FROM  : Debra Sweet, EPHA j}¥
SUBJECT Injury Data Related to Dive Sticks

This memorandum provides an updated summary of injury and mcident data related to dive
sticks Data on emergency room-treated injuries from the National Electromc Injury Surveillance
System (NEISS) are reported for the period from January 1990 through October 1999 Incident
reports from the Injury and Potential Injury Incident file (IPHY) are included for the same tune period.

Impalement Injuries

This document was prepared primantly to report impalement injuries with dive sticks, due to
the nature and potential sevenity of these types of mjuries The U S. Consumer Product Safety
Commission (CPSC) staff is aware of eight impalement incidents that resulted i mnjuries to the
permeal region from dive sticks that were standing upright on a bottom surface of a pool. This
includes two incidents reported since the June 1999 bnefing package that contained a draft Advance
Notice of Proposed Rulemaking (ANPR). Information on the eight incidents are summarized in the
following paragraphs

Four females (ages 7 to 9) sustained myuries when the dive stick penetrated the vagina. One
male (age 7) and two females (ages 5 and 6) suffered injuries when the dive stick penetrated the
rectum. In the remaining incident, a seven year-old female received external lacerations around the
rectum after landing on a dive stick. Medical attention was sought after each incident and five of the
myuries required surgery to address multiple internal and extemal mnjuries. Incident summaries are
attached.

Each of the incidents involved vertical-standing dive sticks. The products were cylindrical
batons, approximately 7 /s to 8 /3 inches long and /5 to one mch 1 diameter.' One of the dive sticks

! Two meident reports approxmmated the length between 6 and 8 inches, however, the products were not avalable
for measurement
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was white 1n color, another was blue; the colors of the remaining dive sticks are unknown. In one
incident, 1t was reported that the victim could not see the dive stick because of the white color and
the faded blue numbers.

The victims m seven of the reported mncidents were myured while playing in shallow depths
of water. Of these, four occurred in small wading pools with water levels between 12 and 24 mches.
Of the remaining mcidents, one occurred in a spa with unknown water depth, one occurred 1n a pool
measuring three feet in height with approximately 27 inches of water and the final incident occurred
1n a bathtub with approximately 6 inches of water.

The eighth incident (NEISS case) reportedly tock place in a pool; however, neither the type
of pool nor the water depth 1s known.

An additional incident was reported to the Commission after the June 1999 briefing package
had been released. The report contains information that conflicts with our understanding of the
inherent hazard pattern This incident occurred 1 July 1997, but it was not reported to the
Commussion until June 1999 The victim's grandmother (who did not witness the incident) reported
that she believed the victim, an eleven year-old female, did a backward somersault into the pool and
landed on/near the dive stick. The grandmother also reported that she believed that the hollow dive
stick was not filled at the time of the incident and was floating on top of the water. It was reported
that the victim landed on the dive stick, resulting in a scratched rectum. However, the dive stick did
not penetrate the rectum. The "floating dive stick” 15 the detail that 1s most mconsistent with the other
eight impalement mcidents, which all mvolved submerged dive sticks that were standing upright on
the bottom of the pool

The pool 1n this incident was described as a backyard wading pool approximately three feet
high and filled with water The dive stick was said to measure 12 mnches long and was designed to be
filled with sand or water to stand upright at the bottom of the pool

Other Injuries Resulting from Contact with Dive Stick After Submersion into Pool

In addition to genital and rectal ijuries, CPSC received reports of four imjuries to other body
parts that occurred when the victim contacted the vertically-standing dive stick after entering the
pool. This includes three mcidents reported since the June 1999 ANPR bnefing package.

The dive sticks were thrown 1nto the pools, as instructed, and were standing on the bottom of
the pools 1n each of the incidents. The injuries occurred when the children atternpted to retrieve the
dive sticks. A female victim, age 6, received a facial laceration when she stuck her face mn the water
and contacted the product. One boy, age 8, dove head first into the pool and hit his forehead on the
product The third victim, a seven year-old male, jumped into the pool feet first and punctured his
foot on the sharp edge of the dive stick after 1t broke from the mitial contact The final victim, a nme
year-old male, lacerated his back on the sharp edge of a dive stick when he dove into the pool to
retnieve the product.

Two of the dive sticks were plastic material, cylindrnical in shape, one measuring

approxmmately 6 inches long and one inch n diameter. The other two dive sticks were plastic objects
shaped like sharks, one of them measurning 8 1/2 inches long and 1/8 mch thick.
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The pools mvolved in the incidents ranged in water depth and pool type. Two pools each
contamned four feet of water, one of which was an above-ground pool and the other was an in-ground
pool. Another mncident occurred 1n an above-ground pool with between two and three feet of water.
The remaining mncident mnvolved a wading pool with 18 inches of water.,

Other Injuries

Six incidents, including three mcident reports since the June 1999 ANPR bnefing package
was released, occurred when the vichms were struck by a thrown dive stick. The four female (ages 4-
13) and two male (ages 9 and 40) victims each were mjured after being it 1n the head with a dive
stick Three of the injuries were facial lacerations, two resulted in eye injuries, and one child broke a
tooth. A more detailed account of the injuries 1s attached

Two children were injured when they fell with the dive sticks. The first incident occurred
when a four year-old female removed the rubber ends of the dive stick and placed the toy 1 her
mouth While walking, the child tnpped; the dive stick was forced into the roof of her mouth. The
incrdent resulted 1 a laceration to the roof of the gurl's mouth, but required no stitches. There are few
details available for the second incident in which a seven year-old male victim was playing in the
pool and fell with the dive stick The injury resulted 1n a soft palate laceration.

There are no further details on the products or the environments associated with these
incidents.

Deaths

There have not been any deaths reported to CPSC that occurred from contact with dive sticks.

r— —

NOTES

The IPII data provide mformation about ways 1n which mnjuries happen, and can be used to note that some nmunmmum mumber of
cases of a particular type occurred They are not, however, a statistically representative data base, nor a count of all mcidents and
myuries which have occurred For this reason, wiile the mformation above 1s useful in identifying hazards and severe mjurtes, no
conclusions about proportions or about overall size of the problem can be drawn from these data Due to the small number of
NEISS incidents, staff 1s unable to make a national estimate of dive stick-related injurzes

CPSC staff has been told of three addiional ncidents However, these mncidents have been excluded from this analysis because

they either could not be venfied or insufficient information was available to determine whether a dive stick was directly mvolved
in the 1mjury
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INCIDENT SUMMARIES

Impalement Injuries

July 22, 1990 -- The seven year-old female vichm was playing with her cousins in an above
ground swimming pool. She jumped up and out of the water, tucked her knees to her chestto do a
"cannon ball" jump and re-entered the water. The victim entered the water buttocks first and
rapidly descended to the bottom of the pool, where her buttocks came in contact with the upright,
cylindrical dive stick. The dive stick caused lacerations around the victim's rectum. No stitches
were required and the victim has recovered fully

July 22, 1993 -- The eight year-old girl was sitting on the edge of her family's spa with her feet in
the water. She used her arms to push off the edge and sit on a lower step of the spa, without
seeing the vertical-standing, cylindnical dive stick on the same, lower step The dive stick shipped
past the victim's swimsuit and penetrated into her vagima. Immediate medical attention was
sought and surgery was performed to repair multiple internal, vaginal lacerations. Additionat
surgery was necessary five months later. No recovery records are available.

July 24, 1995 -- The nine year-old female victim jumped nto a swimming pool and landed on a
dive stick; she landed on the permeum, causing deep vaginal lacerations.

August 3, 1997 -- The s1x year-old female victim jumped 1nto her inflatable wading pool. The
victim's buttock area landed on top of the vertical-standing, cylindrical dive stick. The product
and the girl's swimsuit were projected mto her rectum. The victim was admmtted to a children's
hospital for surgery to repair perineal and external sphincter lacerations The victim has
recovered from the incident but will be examined penodically.

June 10, 1998 -- The eight year-old female vicm was playmng with her brother in a wading pool.
She fell backwards in the pool, landing on the cyhndrical dive stick that was standing upright on
the bottom of the pool. The dive stick penetrated the vagina. A physician surgically repaired the
laceration with both internal and external sutures The victim has recovered.

June 28, 1998 -- The seven year-old boy and lus brother had been playing with the cylindrical
dive sticks prior to the mmcident. The victim ran and yumped buttock first into the wading pool. He
mmpaled himself via the rectum on a dive stick which was standing upnight n the water. Surgery
was performed to repair a laceration of the rectum and a perforated intestine. A temporary
colostomy was performed to allow the intestine to heal The victim healed well, but continues to
complamn of abdominal pain.

June 9, 1999* -- The five year-old female vicim was playing in an inflatable wading pool. The
victim was jumping up and down in the pool when she slipped and fell directly on top of one of
four vertically standing dive sticks in the pool. The vicim was impaled rectally by the dive stick.
She was hospitalized overmight for observation. She was treated for an anal tear and an internal
laceration to her rectum. The victim's mother still treats her wath a stool softener.
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April 1999* -- The seven year-old female was taking a bath under the supervision of her mother.
The dive stick was 1 the bathtub, standing vertically 1n the water. The child stood up to [ather
her legs, sat back down to rinse off and sat on a dive stick which went up mto her vagina. The
victim was hospitalized overmight and underwent surgery for vaginal lacerations. Long term
prognosis was unavailable.

July 1997* - An eleven year-old female victim did a backward flip into a wading pool and
landed on/near a dive stick. The dive stick was not filled (weighted) and thus floating on the
surface of the water. The victim was taken to the hospital and treated for scratches to her rectum.

Other Injuries Resulting from Contact with Dive Stick After Submersion into Pool

1996* -- The nine year-old male victim dove into the water to retrieve a shark-shaped dive stick
from the bottom surface of an above-ground pool The boy turned while he was in the water and
lacerated his back on a sharp edge of the dive stick He received a laceration to his back which
required stitches.

August 10, 1998* -- The seven year-old male victim threw a dive stick into an in-ground pool.
The boy jumped feet-first into the pool. The bottom of his foot landed on top of the dive stick
breaking the product. The sharp broken edge of the dive stick punctured and lacerated the
victim's foot Stitches were required to close the wound

August 13, 1998 — The six year-old female victun and three other children were 1n a small
wading pool playing with dive sticks, shaped Iike sharks. The victim stuck her face into the pool
to retnieve the dive stick and hit her face on the toy She received a 3/, inch laceration below her
left eye, which required sutures to close. The victim has recovered.

June 15, 1999* -- The eight year-old male victim was playing with the dive stick in an above-
ground pool The boy tossed the dive stick mto the pool, then dove head first into the pool to
retrieve the product. The victim contacted his forehead on the dive stick, receiving a three
centimeter wound, closed by surgical glue. The victim has recovered

Other Injuries

July 10, 1994 -- The nine year-old male victim received a laceration to his forchead after being
hit in the head with a dive stick.

July 14, 1996 -- The ten year-old female victim received an eye injury when she was hit in the
eye with a dive stick.

June 29, 1997 -- The seven year-old female victim received a laceration to the face when she was
hit in the head with a dive stck.

May 1998* -- The four year-old female was playing 1n a2 public pool A child threw a dive stick

and the vichm had a tooth broken No permanent damage was expected.

-5- 21



e June 19, 1999* -- The forty year old male was standing in an in-ground pool. His son threw a
dive stick from about 20 feet away, hitting the father. The victim received a bump and laceration
above his eye.

e June 21, 1999* -- The four year-old female victim tripped while walking with the dive stick in
her mouth. She had taken the rubber ends off of the product and was blowing nto the dive stick.
When she fell, the dive stick was forced into the roof of her mouth.

e June 23, 1999* .- The thirteen year old female was hit near the eye by a thrown dive stick. She
recerved a laceration requiring seven stitches,

e August 22, 1999* -- The seven year-old male victim was playing in a pool. The victim feil with
the dive stick and received a soft palate laceration.

* _. Indrcates an incident reported after the release of the June 1999 ANPR briefing package.
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UNITED STATES
%} CONSUMER PRODUCT SAFETY COMMISSION

WASHINGTON, DC 20207
Memorandum
DATE: 10 April, 2000
TO- Scott Heh, ESME

Project Manager, Dive Sticks

Through: Jacqueline Eldel’.&Deputy Assistant Executive Director
Office of Hazard ldentification and Reduction
Robert B. Ochsman, Ph D., Director,
Division of Human Factors {HF)

FROM: Cathenne A Sedney, HF (x1282g

SUBJECT: Human Factors Assessment of Dive Sticks

This memorandum provides a Human Factors assessment n support of the staff's effort to
evaluate the nsk of penetration injuries to children from a type of pool toy commonly called a
dive stick. This effort is a follow-up to investigations imtiated by the Office of Compliance
following reports of injuries that occurred when children struck a dive stick after Jumping or
falling into small backyard pools The following sections present (1) an assessment of the
factors that may affect the risk of njunes to children; and (2) a discussion of product-related
options to address that nsk.

Background
General Product Information and Labelng

Dive sticks are one of several types of devices used in swimming pools for activities such as
underwater retrieval games or swimming instruction. Based on a review of available products
conducted in support of Compliance investigations, they are typically made of a rigid plastic, and
are or can be weighted so that when dropped into water they sink and stand upnight on the
bottom. Frequently the sticks are marked with numbers for scoring, and are often made In
bright colors There are two common types of dive sticks. One 1s X-shaped 1n cross section
and has a weighted end cap The second type I1s a sealed hollow tube with an inner segment
filled with sand or a similar substance. Both styles are typically about 8 inches long and less
than an inch in diameter at the ends. The hollow tube style is also produced in varying
diameters (about 1/2 to 1 1/2 inches) and lengths (about 4 to 10 inches), and may be empty,
rather than weighted. The latter vanety has a removable cap, and the package instructions
typically indicate that it is to be weighted with water by the consumer. Depending on how itis
filled, a stick of this type may float, sink at vanous rates, stand vertically on the bottom, or he flat
on the bottom. Also identified as dive sticks are products that have novel shapes, usually of a
sea creature, such as a shark, dolphin, or sea horse.

The products are typically sold in packs of six, or multiple sttcks combined with other types of
dive toys, such as rings, disks, or eggs. They are often marketed with statements such as
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“excellent for training” or “recommended by swim instructors.” Some products are packaged
with iittle inforrmation. Others detall various underwater retrieval games, and provide specific
instructions, such as using them only for in-the-water surface dives, and removing the sticks
from the water when not In use Most carry some warnings regarding small parts (in reference
to the end caps); use only under the supervision of a competent swimmer, and/or diving in
shallow water. When age grading I1s included, the products are generally labeled for children
aged five and older

Incident Data

The Commussion ts aware of 12 incidents’ in which children struck a dive stick that was standing
upright in a pool of water. The victims ranged from five to nine years of age Eight? children
jumping or falling into the water landed on an upnght stick, striking the perineum, and/or
penetrating the body through the rectum or vagina. Five of these resulted in injuries reguiring
surgery and hospitalization, in the most senous of these the victim suffered a perforated
intestine and required a temporary colostomy Two victims were treated for anal or rectal
lacerations, and hospitalized for observation For one victim, no information regarding medical
treatment was reported.

The four remaining incidents resulted in injuries to other parts of the body. One child jumped
into the water and struck a dive stick with his foot. The stick fractured and penetrated hus foot
causing a laceration that required stitches Three children were injured while trying to retrieve a
dive stick. In one case the victim dove headfirst into the water and struck his forehead on the
stick The resulting 1 1/2-inch laceration was closed with surgical glue. In the second incident,
it was reported that the victm dove into a 2- to 3-foot deep pool to retrieve one or more shark-
shaped dive sticks. As he turned in the water he struck a sharp edge on one of the sticks. The
resulting laceration to his back required four to six stitches. In the remaining case a child was
“bobbing” to retnieve a shark-shaped dive stick from the pool bottom. She collided with it, and
received a laceration requinng stitches below her eye.

Some product details are given in most of the 12 incident reports. Nine of the products were
described as weighted sticks, and one, simply as a stick No further information is reported on
two of the products. The remainder were either cylindncal or X-shaped In cross section, and
had flat ends. Some were measured, and reported to be 7 7/8 to 8 5/8 inches long. Among
those for which the length was estimated, most were reported as 6 to 8 inches, and one, as 14
inches. The diameter of the sticks was generally given as 7/8 inch to one inch in diameter. In
two incidents the product had a shark-shaped profile with an eliipsoid bottom The product
dimensions were reported In one of these The overall length of the toy was 8 1/2 mches The
shark profile was 5 3/4 inches long and 1/8 inch thick, with a blunt tip measunng approximately
3/8 inch across.

'Eight dissimilar mcidents were excluded from consideration. Three children were hit in the head, face or eye,
presumably when a dive stick was thrown into the water. Two children apparently fell while mouthing a dive sticks.
For the three remaining incidents httle or no information 1s available.

2in addition to the eight impalement incidents, another dive stick incident was reported involving an eleven-year-old

qirl who suffered a scratched rectum. In this case, the complainant (the vicim's grandmother) descnbed an incident
that had occurred two years previously While this injury 1s similar to those invoiving direct impact with vertical dive
sticks standing at a pool bottom, the details in the incident report are not sufficient to confirm the pasition of the stick
dunng impact.
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Information on the pools in which the dive sticks were placed is available in 11 of the 12
incidents, with five described as wading pools, three as above-ground pools, and one each an
in-ground pool, a spa pool, and a bathtub. Water depth, or an estimate of it, is given in 11 of the
12 cases. The range in the wading pools was 12 to 24 inches In one above-ground pool the
depth was estimated to be 2 to 3 feet, and \n one pool with 3-foot sides, was reported as 27
inches. In the in-ground pool and an above-ground pool, the water level was reported as 48
inches. In the incident that occurred in a bathtub the water depth was six inches, and in the spa
pool, the dive stick was located on the first step of the pool

Discussion
P ter

The common features of the dive sticks that contributed to the injuries described above are that
they: (1) were ngid, (2) stood In a relatively stable, upright position on the floor of a pool of
water; and (3) were long enough and small enough in cross section to concentrate the force of
impact and allow penetration of the body via the anal or vaginal opening. The injuries resulted
from the impact of a vulnerable part of the body with the top surface of the stick The sticks
pose a risk of injury because when force i1s applied in line with the long axis of the sticks, they
do not move or flex The injury potential declines with the angle of impact relative to the long
axis. The sticks stand upnght because they are lighter at the top; this also means that if struck
at an angle they will move in the direction of the applied force. Because the sticks move with a
force applied at an angle, the body pushes the stick away, and the risk of injury is reduced.

The characternistics of the pool are a second factor affecting the risk of Injury. In seven of the 12
incidents for which the information is available, the poois were generally described as wading
pools with relatively shallow depths. One was reported to be 12 feet in diameter, and another, a
6-foot spa; one incident occurred 1n a bathtub These features are important for two reasons
First, water creates resistance, or drag, against the travel of the body. The deeper the water,
the slower the body speed at the point of impact with the stick At sufficient depth, the body
may slow and stop before reaching the stick Conversely, the shallower the water, the higher
the potential speed, and the greater the nisk of injury on impact. Second, the space available
affects the hkelihood of impact with the stick The smaller the area of the pool where a dive
stick 1s placed, the greater the nsk that a child jumping into the pool will strike the stick.

Users, Use Patterns and the Risk of Injury

Unlike most products classified as “pool toys,” dive sticks serve both as toys and as training
devices They are used, for example, for formal swimming instruction They are also, as noted
above, marketed as a game for use In less formal settings. Given these diverse purposes, they
are likely to be purchased for use by both children and aduits.

Sources indicate that the age-grading (five and older) on the products i1s reasonable, as children
around four or five years of age are capable of learning to swim (Goodson & Bronson, 1985; p.
86), and of participating in underwater games (M. Carter, Aquatics Director, Bethesdz/Chevy
Chase YMCA, personal discussion, 2/2/99) Underwater exploration is included in the Amencan
Red Cross (ARC) aquatics program for children aged 6 months to 5 years, and underwater
retneval is included in early levels of the ARC “Learn to Swim” Program for children and adults.



Use in In-Ground Pools

Water familarization and swimming classes typically are conducted in a large pool with a
section deep enough to accommodate diving, and a shallow area with water levels of 3 feet or
greater Where and when one may jump in the pool, the water depth in which the sticks are
placed, and use of the product in general are presumed to be under the control of a trained
instructor regardiess of the age of the student-users of the product. Equipment control is the
norm In such sethings, and dive sticks are likely to be in the water only when in use. Because of
the crcumscribed conditions and typical water depths, the risk of injuries due to children landing
on dive sticks 1s minimized in supervised swimming classes.

Such control I1s not typical in a recreational context, and use of the product s likely to be much
more casual, as with other pool toys Children (or adults) may use the sticks in novel ways,
such as a game of "keep away,” as well as in competitive retneval games In in-ground pools,
depending to some extent on the abihities of the players, placement of the sticks 1s likely to be in
deeper water to make the play more challenging The larger pool area, depth of the water, and
the likehhood that the toys will be in deeper, rather than shallower, water, may make the nsk of
penneal injunes caused by landing on a dive stick quite low. Given that the exposure of children
to dive sticks in in-ground pools is likely to be high, the lack of reported incidents in this setting
that resulted in perineal injuries supports the assumption of diminished risk. However, although
the incidents define a clearly “unsafe” water depth for use of the sticks, insufficient information is
available to specify a “safe” depth for use by children in the age group at risk.

Use in Wading Pools

Children's play with the product in wading pools is hkely to be similar to that in deeper pools, at
least to some extent. The estimated water depths reported in the incidents involving wading
pools ranged from 12 to 24 inches. For young beginners, this is sufficiently deep to
accommodate basic underwater retrieval (e.g , simply holding the breath and submerging long
enough to obtain the toy). For children who are more comfortable and experienced in the water,
it is stilf adequate for games, such as “diving” from a position in the water and crossing the pool
underwater to retrieve the sticks. This type of use appears to pose litfle or no risk of penetration

Injury.

The risk of eye and facial lacerations during retneval of dive sticks may be somewhat greater in
shallow pools because of the low water level, and the possibility that the users may be younger
and/or less expenenced than the typical users of in-ground pools. Many children may be
reluctant to keep their eyes open when submerged. They may engage in the type of “bobbing”
behavior described in one incident, by sighting the toy from above, then ciosing their eyes to go
under the water and grab it. Because of the distortion that occurs when objects are viewed
through the surface of water, children may misjudge the stick’s position and collide with it. This
may pose a nsk of eye injury If the toy has a sharp end, as did the stick shaped like a shark in
two incidents. The potential for eye injury under these conditions (1.e , bobbing down at a
relatively slow speed with eyes tightly closed) is less certain with the more common sticks,
which have flat round ends.

In somewhat deeper pools, the risk of eye and facial injunes may be exacerbated if chiidren

attempt to dive from the pool edge for the sticks. One such incident was reported to have
occurred in a four-foot above-ground pool. The victim weighed 92 Ibs., and was either 3 feei &
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inches or 4 feet 9 inches® tall. He was wearing goggles at the time of the incident. He threw a
dive stick into the pool, waited for it to sink to the bottom, then reportedly dove head-first into the
water to retrieve it. His forehead struck the dive stick causing a laceration that his mother
descnbed as very deep. The details of the incident suggest two possibilties that could have
contributed to the Inury (1) Despite the use of goggles™ the child may have closed his eyes; or
{(2) Relative to the child’s height and weight, the water was simply too shallow for diving,
resulting in an approach speed which was too fast to avoid impact with the stick.

With a few exceptions the descriptions of the events which occurred in shallow pools suggest
that the victims were not actively using the sticks when the injury occurred; the sticks simply
happened to be in the way when the child jumped or fell into the poot This is foreseeabie in the
informal atmosphere of backyard pool use. Play i1s the point of the activity. Toys and
accessories are likely to be available in or near the pool for children to use at their discretion.

This 1s the scenano in which serious Injuries are most likely to occur, because when children are
engaged in other types of play, their attention 1s not on the sticks Thus, dunng stereotypical
play, such as jumping into the water, or pushing another child into the pool, children are unlikely
to be careful to avoid hitting the sticks. Again because of the refractive effects of water, even if
children notice a stick at the bottom of the pool, they are likely to misjudge its position Children
are also unlkely to foresee the potentally senous consequences of impact with the stick.

Adults are also unlikely to assess accurately the risk posed by the product in small shallow
pools. Children's products in general, and, perhaps toys I1n particular, are assumed to be safe.
The sticks are promoted as toys, and labeled for use by young children The wamings against
use by children under three because of small parts are likely to be familiar to parents because of
their ubiquity on toy packaging The remaining warnings address diving in shallow pools, not
use of the sticks in shallow pools Beyond the hazards expressed in these warmnings (presuming
they are read), adult caretakers are likely to perceive the sticks as innocuous. Even among
agency staff members, who are used to viewing consumer products with an eye toward obscure
hazards, explanation of the injury scenario 1s necessary before the hazard is clear. Because the
injury potential posed by the sticks is not obvious, adults have no reason to remove them from
the pool simply because they are not being used at the moment.

Depending on the body position when falling or jumping nto the water (e.g., jumping buttocks
first, doing a "belly flop," or faling/jumping in sideways or face-up), a child may strike the stick at
any angle with virtually any part of the body The buoyancy of the body in water slows the-
speed of impact to some extent, and over the majority of the surface of the body, the tissues
(skin, fat, muscle} are both somewhat elastic and compressible, and would tend to absorb the
mpact Thus, bruises to vanious parts of the body (unlikely to be reported because of their low
severity) are the most likely injuries in this scenario.

*The Consumer Incident Report (H9960278A) and the In-Depth Investigation {IDI 990712CBB0582) report conflichng
figures for the child's height, with the former stating 4'9" and the [atter 3'9"

4Goggles typically cause little cistorbion of depth percephon i water,
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Impact with the genitals, anus, and eyes is less likely than other body parts, simply because
they compnse a small Eroportlon of the body, and the surface area of the end of the stick 1s
correspondingly small ® Impact with the eyes appears less likely, because (consistent with the
pattern in the incident reports) head or face first entry of the body into the water 1s expected to
be uncommon both among younger children, and in shallow pools because children must propel
themselves over the vertical side of the pool More to be expected i1s children jumping with the
knees bent and raised to enter the water with the legs forward of the trunk in a semi-sitting
position. This pattern would tend to account for the more serious rectal and vaginal injuries.
The likelihood of serious injury resulting from impact with the ngid stick 1s high, as the tissues of
the rectum and vagina are vulnerable, and form a canai through which the relatively unprotected
intenor of the body can be penetrated

In summary, based on the information provided in the incident reports, the factors creating the
highest nisk of penetration injuries due to impact with dive sticks are (1) the charactenstic shape,
size and behavior of the sticks in water; (2) the use of the sticks In small shallow pools; (3) the
typical behavior of children in a recreational context, and (4) a perception among adult
caretakers that the product 1s not hazardous

i ing the Risk of Inj r v_Des

Warnings and instructions are the last choice n a hierarchy of approaches to address product
hazards (Fowler, 1980; Cooper & Page, 1989; Woodson, Tillman & Tillman, 1992; Sanders &
McCormick, 1993):

» Design the dangerous features out of the product.
= Protect against the hazards by guarding or shielding.
* Provide adequate wamings and instructions for proper use and foreseeabie misuse.

Simply providing information in the form of a warning i1s the least effective method. In order for a
label to be fully effective, consumers must first notice, read, and understand it, then comply with
it 100% of the tme. Compliance is influenced by a number of factors, such as consumers’
familiarity with the product, how severe they perceive the hazard or potential injunes to be, how
much and how often it costs (in terms of time, effort, attention, funds, etc.) to obey the waming.
In this instance, an adequate warning may have a positive iImpact at the point of purchase
because safer alternative products (e.g., disks or rnings) are available, and compliance consists
of a one-time decision to buy or not to buy. The cntena for adequacy, that 1s, for a waming to
be potentially effective in persuading consumers not to purchase the product for use in a smail
shallow pool, are the prominence of the label and the explicitness of the messages it contains.

Warnings often go unnoticed because they are written in small print in a lower corner, or on the
back of, the package. To insure that the warning 1s noticed, it would have to be sufficiently
conspicuous to compete successfully with the images and other text (including the brand name}
on the package. Ideally, it would be the largest, boldest text on the front of the package, much
like a newspaper headline.

*The small diameter of the sticks makes striking them less likely, but increases the likelihood of penetration on
impact



Explicitness 1s necessary for any warning to be credible. People are less likely to comply with a
warning If the connection between the product and the injury potential is not clear, if they cannot
imagine what the injury 1s, or if they do not fully understand how to avoid the hazard. As the
hazard presented by this product 1s not apparent, the label would have to convey clearly that
severe rectal or genital injunes can result iIf children jump into the water and land on the sticks.
Further, a “safe” water depth would have to be i1dentified to give consumers adequate
information on which to base their purchasing decision

There are obstacles to the post-purchase effectiveness of a warning label. For example, the
product may be taken to the home of another child and used in a shallow pool Also, as with
any product, It may be passed on to others (e.g., at a yard sale). Without the packaging, the
new owner would be unaware of the hazard. An on-product label is unlikely to be effective in
addressing these circumstances. First, it would be difficult to develop a label that 1s highly
noticeable and easy to read because of the small and typically curved surface area of the stick.
Second, a label may not last the life of the product because 1t 1s used in water,

When practical, redesign of the product is the preferred option for injury prevention, as its
effectiveness does not rely on human behavior Based on the opinions of technical staff

(T Caton, ESME; S. Nakamura, HS), an expert witness for a plainhff injured by a dive stick
{Dr George Pearsol, Duke University), and an unnamed physician who performed surgery on
one of the victims (ID1 981026 CBB0050), various modifications could minimize or ehminate the
potential for serious injury. Among those suggested include sticks (1) of a wider diameter;

{(2) made of a flexibie maternal, and/or (3} designed to rest at an acute angle when under water,
rather than vertically Based on a mited review of currently marketed diving toys, as well as
retrofits and prospective design changes proposed by manufacturers/importers of the products,
these options appear feasible. It1s the opinion of Human Factors that such modifications would
not adversely affect the utility of the product for training or recreational use.

Conclusion

The primary nisk of serious injuries due to dive sticks occurs when they are used by children in
shallow pools. Injunes resulting from impact with most parts of the body are expected to be
minor, impact with the penineum can result in serious injuries. A package waming label, if bath
conspicuous and explicit, may help reduce purchase of the product for use in such pools.
Redesign of the product would be more effective in reducing or eliminating the potential for
serious injuries
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DEPARTMENT OF FAIR TRADING

NSW Consurner Protecton Agency
Office of the Secretary OurRef  95/11400
Consumer Product Safety Commission YourRef
Washington, DC 20207-0001 Ceatact  Surws Hutcluson
UNITED STATES OF AMERICA Talepbone 011 61 2 9193 @37
Attendon Renae Rauchschwalbe Pacemde 011 61 25995 0423

Email shitchuon@hatrading osw govas
Eax 00151 301 504 0127

' RE_ANPR FOR DIVESTICKS
Dear Renae,

Firstly, I would like to thank the United States Consumer Product Safety Commission
(CPSC) for information provided in relation to the recall of divesncks used in swimming
pools. It has been most helpful

I provide the following information which I hope may assist you in refation to the advanced
notice of proposed rulemaking in relation to divesticks

The Depertment is concerned about the injury pattern involving divesticks. It is concerned
that the design of the sticks may result in them sittmg upright and therefore becoming
hazardous 1n shallow water situations

Investigation by the Safety and Standards Branch of the Departmnent reveals that divesticks
in the shape of & cylinder have been on the market in Australia for over 20years with the
shark versions only appearing in the last 18 months The Department is unaware of injuries
similar to those experienced 1n the Unuited States occurring in Australia.

On the 13 May 1977 an Order was gazetted in New South Wales requiring underwater toys
and games to have attached a notice stating “Warring—All underwater gemes are
dangerous—Use only under supervision of an expenenced swimmer”. Several industry
sources have argued that these mandatory cautions are the rezson that Australia has not
expenenced similar injuries to the United States,

On 6 August 1999, the Department convened a meeting of representatives fom the Safety
and Standards Branch, distnbutors, retailers, Australian Retailers Association, the .
Swimming Pool and Spas Association and the Australian Toy Association to consider an
appropniate plan of action :n relation to the safety of divesticks,

The meeting agreed to-

o Publicise the hazards associated with divesticks in shallow water pools through 2
Government/Department media statement at the beginmng of the pool season in
Septernber 1999 ‘

s Include an additional warning “Do not use in shallow water™ on packiging and product.

* Implement & Hazard Reduction Design Guide requiring underwatér toys to be designed
in a manner that reduces the hazard of impalement. Methods of achieving include (but
are not restricted to)

Head Office 1 Fitizwiliam Sreet Parramatta PO Box 972 Parmamatta NSW 2124 Australia
Tel (02) 9855 0111 Fax (02) §885 Q222 DX 28437 Paramstta hiitp /AMvww farradaig.nsw gov su
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Any underwater product shall

(a) Not stand verticzlly on swim pool floor or sit at 75° to perpendicular (the
lower the angle the better);

(b) Not be pre weighted,

{c) Be constructed of flexible material; or

(d) Have 2 cross section of more than 3cm*

[Note: This does not preclude the use of more than one of the above methods]
Further to the above information, ] have attached a copy of 2 Report on Divesticks prepared
by the Department.

If you have any comments please contact Steve Hutchison on fax 011 61 2 9895 0423 or
Email shutchison@fairtrading nsw gov.au

I would be interested in being informed of further developments in the United States
regarding this matter.

Yours sincerely

teve Hutchison
Senior Investigator
for Director-General
20 August 1999
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NSW DEPARTMENT OF FAIR TRADING
REPORT ON
DIVESTICKS

PRODUCT DESCRIPTION

Divesticks are swimming pool toys, which are retnieved under water, The sticks are
made of hard plastic and shaped into cylinders (100 to 200mm long and about 25mm
or less 1n diameter), or shark, fish or other novelty dasigns. They are weighted so
that when dropped into water they sink and erther stand vertically or [ay flat on the
bottom of the pool Some sticks allow the user to ballast the stick with water or sand.

BACKGROUND

The Department has recently been advised by the United States Consumer Product
Safety Commission {CPSC) of a recall of divesticks used in swimming pools. - See
Attachment A", An Executive Summary of the CPSC “Briefing Package For
Divesticks June 1999" is also attached (Aftachment “B”).

The concem is that in shallow water, children can fall or land on a dive stick and
suffer impalement The CPSC reports six rectal or vagmnal impalement injunes and
one facal injury to children six to nine years old over the past nine years. Millions of
divesticks have been sold in the US and while the number of injuries relative to the
number of preducts sold is small, the seventy of the inuries is significant. The
CPSC has recently become aware of two further impalement injunes.

CURRENT SITUATION

Investigation by the Department of Fair Trading reveals that divesticks in the shape
of a cylinder have been on the market 1n Australia for over 20 years with the shark
versions only appearing in the last 18 months The availability of novelty design
divesticks 1s currently unknown. The Departrnent 15 unaware of similar injuries to the
United States in Australia. .

The NSW Products Safety Committes (PSC) investigated the safety of underwater
toys, like divesticks, in the late 1970's. At that time there were concems that a child
at play would continue to dive for the sticks over a length of time and risk
hyperventilaton. This in itself could result In a drowning hazard. The PSC
recommended that an Order be gazetted requiring these_products to carry safety
warnings and advising users to ensure competent / adult supervision while
underwater toys are being used. This Order was gazetted on 13 May 1977 and is,
» unique to NSV - See Attachment "C". Several industry sources have argued that

EuSAEEE SN R ESS SRR NN SR NS SE SR AN NS N RN N N
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NSW DEPARTMENT OF FAIR TRADING REPORT ON DIVESTICKS
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these mandatory cautions are the reason that Australia has not experienced similar
injuries to the United States.

The Department is concerned about the injury pattern involving divesticks where the
design of the sticks enables them sit upright and therefore be hazardous in shallow
water situations

COMMENT

The CPSC advised that each of the six vaginal or rectal impalement incidents
involved pre-weighted vertical-standing divesticks. The products were cylindrical
batons, 200 to 219mm long and 22mm to 25mm 1n diameter. Medical attention was
sought after each incident and four of the children required surgery to address
multiple internal and external injuries zfter jumping or falling inte the water and
landing on an upnght stick. A seventh incident involved a six-year-old gl who
received a laceration below her eye requiring four stitches. The girl bobbed under
the water and struck an upnght, shark - shaped divestick she was aftempting to
retneve.

The CPSC stated five of the seven incidents above occurred in backyard wading
pools with an estimated water depth given as 12 to 27inthes (305 to 686mm). The
other two incidents nvolved an unspecified pool and a spa.

The commen features of divesticks that resulted in impalement injunes were: (1) they
stood upnght at the bottom of a pooi, (2) they were essentially rigid, and (3) they
were long enough and small enough in cross section to concentrate the force of
impact and allow penetration of the body via the vagina or rectum. Additional factors
that combine fo create the highest nisk of impalement injunes due to impact with
divesticks are the (1} use of the sticks in small shallow pools; (2} typical behaviour of
chiidren in a recreational context, and (3) a perception among adult caretakers that
the product is not hazardous.

The Department recently conducted a survey of divesticks and noted there were
various types from various suppliers on the markel. They are priced retail between
310 95 for a pack of six to $28-50 in a game pack with other dive products, The
divesticks were tested in water and it was found that all would stand upright on the
bottomn of a poo! Some required an apprepriate amount of ballast such as water to
be added by the consumer while most came with ballast included. All ware made of
ngd plastic  Other dive products that came in packages with divesticks were also
tested. With the exception of the partly flexible dive rings, which rested upright, the
other products that were made of ngid plastic lay flat on the bottom of a pool. - See
Attachment D, N

The opportunity for divesticks to be used in shallow water has increased with the
introduction of inflatable swimming pools that have wall heighis from approximately
04mto 0.75m.
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Approaches that may be taken in order to address the hazards presented by the
products include:

» design the dangerous features out of the product.

» protect against the hazards by guarding or shielding.

+ provide adequate wamings and instructions for proper use and foreseeable
misuse.

MEETING OF DEPARTMENT WITH INDUSTRY REPRESENTATIVES

A meeting, organised by the Safety and Standards Branch, was held on Friday 6

August 19938, The meeting was attended by representatives of the NSW Depariment

of Fair Trading, distributors, retailers, Australian Retailers Association and

Australian Toy Asscciation, The aim of the meeting was to formulate an appropriate

plan of action regarding the continued supply or possibie recall of divesticks.

Meeting Summary:

The meeting discussed the issuas of

+ The United Stales Consumer Product Safety Commission (CPSC} report and
recall.

o The possibility of a ban in the United States.

¢ Inunes In the United States, Products involved Lack of known injuries in
Australia. Length of time divesticks have been on the market and number sold
both in the United States and Australia.

¢ The performance of divesticks in water and in particular shaliow watesr.

o The NSW law (1877) requiring all underwater toys to have a waming label

attached to use only under supervision of an experienced swimmer.

s Labelling of undérwaler toys and additonal wording such as "Do not use in
shallow water”, .

+ The design of existing divesticks and other underwater toys. Possible
improvements in the design of divesticks without being design restnctive.
Rigidity vs flexibility, ballast, angle in water. .’

o Implementation of exira waming labelling on packaging and product The
labelling of all underwater toys.

RIS SRyl AEER AR T Ve SN NSNS AN ENEES I VASERBEERE S0 NEE NS
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+ The sffact of the decisions of the meeting on local and worid markets, distributors

and retaillers. Lead times for implementation of decisions.

Meeting Conclusions:

Not withstanding the lack of injuries in Australia, the significance of those injuries
reported in the United States required action by Australian suppliers.

The existence of mandatory cautionary labelling in Australia (as a result of the
NSW Product Safety QOrder) would have an effect on injury. However the extent
of that effect is unknown.

The combination of divesticks, or other underwater toys and shallow water was
exiremely hazardous, creating a potential for penetration imjunes and impact
njuries.

The design of divesticks may be allered to reduce the potential for penetration
injury and not affect the performance of the product.

Divesticks have been marketed and used in Australia for over 20 years. They
have genuine play value and thers have besen no reports of injuries

Notwithstanding decisions made in the Australtan market placs, decisions to
impose restnictions in the larger US market place will impact on the Australian
market.

The meeting agreed to:

(a) Publicise the hazards associated with divesticks in shallow water
pools. A Government/Department media statement should be timed
for release in early September 1989.

(b) Include a warmning “Do not use in shallow water” on packaging and
products. This warning weould be additional to the wording already
required Dy the 1977 Product Safety Order which states *Waming—Ali
underwater games are dangerous—Use only under supervision of an
experienced swimmer™. The additional wording would initially be
placed on the packaging of the product ex distributors by 1 October
1999 and placed on products imported after 1 July 2000 Importers
will require the wording on all future orders placed with manufacturers.

(¢} Redesign the divesticks to reduce or remove the potential hazard.

-
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(d) implement the following hazard reduction design guide for underwater
toys (formulated at the meeting) for products imported after 1 July
2000:

.

Hazard Reduction Design Guide .

*Underwater toys are to be designed in a manner that reduces the
hazard of impalement’.

Methods of achieving this reduced hazard include (but are not
restricted to):

Any underwater product shall:

(a) Not stand vertically on swim pool floor or sit at 75° to
perpendicular {the lower the angle the better),

{b) Not be pre weighted;

{c) Be constructed of flexible material; or

(d) Have a cross section of more than 3cm®

[Chaimnan’s Note This does not preciude the use of more than one of the above
methods)

Alan Turmner
Assistant Investigator
Safety & Standards
23 August, 1889
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NEWS from CPSC ®

U.S. Consumer Product Safety Commission

Office of Information and Public Affairs Washington, DC 20207
FOR IMMEDIATE RELEASE CONTACT: Jane Francis
hme 24, 1999 (301) 504-0580 Ext. 1187
Refease # 99-127

CPSC, Firms Announce Swimming Pool Dive Stick Recall
Because of Impalement Risk to Children :

WASHINGTON, D.C. - The U.S. Consumer Product Safety Commission (CPSC) and 15 firms are
ammouncing the recall of more than 19 million dive sticks used in swimming pools. In shallow water,
children can fall or Jand on a dive stick and suffer rectal or vaginal impalement. Fecial and eye injuries
also are possible when children attempt to retrieve the stcks under water, According to CPSC
Chairmas Ann Brown, these dives sticks are dangerous and should not be used.

CPSC knows of six impalement injuries and one facial injury to children 6 to 9 years old. Although the
mmber of reported incidents is relatively low, the severity of the injuries that have occurred is very
sgnificant. Three of the children suffered rectal and three suffered vaginal impalements from dive
sticks placed m backyard pools or, in one case, a hot tub. In four of the six incidents, the injuries that
occurred required surgery and hospitalization. The facial mjury occurred when a child bobbed down to
retrieve a dive stck and Jacerated her face just below her eye, requiring stitches.

The dive sticks being recalled are hard plastic and are edther cyfinder-shaped or sherk.shaped. When
dropped into water, the dive sticks sink to the bottom of a2 pool and stand upright so that children can
swim or dive down and retrieve them. The cyfinder-shaped plastic sticks measure about 4 to  inches
lerg and about 1 inch or less in diameter. The shark-shaped plastic sticks mezsure about 7 inches long
and bave an egg-shaped bottom The sticks come in a variety of colors. Most are packaged in kits of

thres to six sticks, and some are packaged with other pool diving games.

These dive sticks have been sold at grocery, drug, pool and discount department stores nationwide for
about $4 to $7 per set under mxmerous brand names, most of which do not appear on the dive stick
stself. Consumers should stop using dive sticks immediately and throw them out.

Dependmg on ﬁ:e sticks owned, consumers can receive & refund, replacement or repair,
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i Company Quantity How to ID Throw out or...
Recalled
orida Pool |9 million ' |Sold primarily at Get repair kit at Wal-Mart.
7 Wal-Mart .
pmlmster million "Poclmaster” Call (800) 854-1492 for a
[mprinted on stick chplaccment.
I1&M 897,000 "Mzade in USA® Get 2 replacement stick at
i | imprinted oo stick  jthe store where purchased,
All others /A ALl others to store where
lRprt:_lm:sed for arefimd or
air,

.

CPSC urges anyore who is aware of injuries with dive sticks or who has questions about the recall to
call CPSC's hotline at (300) 638-2772.

The CPSC staff is recommending to the Commission that it ban the firture production and importation
of these products.

The U.5. Consomer Product Safety Commission protects the pubhic fram unreasonable risk of ijury or death from
15,000 types of consurner products nnder the agency’s jorisdiction. To report a dangerons product or a product-related
impury and for informatian on CPSC's fax-on-demand service, ¢2ll CPSC's hotline at (300) 638-2772 or CPSC's
teletypewriter at (800) 638-8270. To order a press release through fax-on-demand, call (301) 504-0051 from the handser
of your fax machine and epter the release number. Consumers can obtain this refease and recall iformation ot report

product hazards to mio@cpsc gov.
T
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BRIEFING PACKAGE FOR DIVE STICKS )

June 1999

For Further Information, Contact: -

Scott Heh
Project Manager .
Directorate for Engineering Sciences “-
301-504-0494, ext. 1308 ' Erscy B R
NOTE: This docuiceit Kz 5ot boan wum ¥
reviewed pr acceptod by the Commission. Prodect -lorviod p—
Inttin] IIL Date 6/2¥/99 L g b — S
: toe . - s ’:""i"_'_d . aalt
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Executive Summary

This briefing package addresses the guestion of whether the Commission should issuc en
Advance Notice of Proposed Rulemaking (ANPR) that initiates a rulemaking proceeding that
could result in a rule banning dive sticks with certain characteristics that cause them to be

hazardous.

Dive sticks are one of several types of devices used for underwater retrieval activities in
swimsmning pools. They are typically made of a rigid plastic, and are, or can be weighted so that
when dropped into water they sink and stand upright on the bottom of 2 pool. The U.S.
Consumer Product Safety Commission {(CPSC) stafT is aware of six impalement incidents
involving dive sticks that resnlted in injuries to the vaginal or rectal regions of young children.
These injuries ocourred when the children jumped or fell backwards into a pool and landed on a
dive stick that was standing upright on the bottom of the pool, Three females (ages eight to nine)
sustzined injuries when the dive stick penctrated the vagina. One male (age seven) and one
female (age six) suffered injuries when the dive stick penetrated the recturmn. In the sixth
incident, 8 seven-year-ok girl received lacerations around the rectum after landing on a dive
stick.

These injuries prompted investigations by the CPSC Office of Compliance into varicus
dive stick products. CPSC staff has sought and obtained voluntary corrective action agreements
from 15 different manufactarers or importers of dive sticks that staff has determined pose a risk

of impalement injury.

‘The common features of dive sticks that resulied in impalement injuries were: (1) they
stood upright at the bottom of & pool, (2) they were essentially rigid, and (3) they were Jong
enough and small enough in cross section 1o concentrate the force of impact and allow
penetration of the body via the vagina or rctumn.  Additional factors that combine to create the
highest risk of impalement injuries due to impact with dive sticks are the (1) use of the sticks in.
small shallow pools; {2) typical behavior of children In & recreaticnal context; and (3) a
perception among adult caretakers that the product is not hazardous.

A mandatory ban of hazardous dive sticks would be 2 more effective and efficient way of
keeping hazardous dive sticks cut of the market than reliance on comrective actions. Hthe
Commission bans hezardous dive sticks, the staff only has to establish that the dive stick at issue
fajls the requirements set by the role and enforcement action can be taken quickly,

The costs associsted with modifying dive sticks to reduce or eliminate the injury risk are
likely to be low. In eddition, there are inexpensive substitute products for dive sticks that havs
similar utility and recregtional value, but do not present the risk of impalement injury.

The staff mommmds that the Commission publish an Advance Notice of Proposed
Rulemaking (ANPR) in the Federal Regisier that initiates a rulemaking proceeding that could
result in a rule banning hazardous dive sticks.

=1
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DEPARTMENT OF FAIR TRADING - Safety and Standards Branch

[Published in NSW Government Gazette No 47 of 13th May, 1977.]

CONSUMER PROTECTION ACT, 1969
ORDER UNDER SECTION 39E (1)

1, the Minister for Consumer Affairs, having considered and agreed with a recommendztion
made to me by the Products Safety Committes, in pursbance of section 35E (1) of the
Consumer Protection Act, 1969, do allow the supply of underwater toys and games only
subject to the following conditions:

)

@

G

@

&)

All underwater toys and games and any container or packaging in which such
goods are supplied shall bear a notice stating-

WARNING—ALL UNDERWATER GAMES ARE DANGERQUS—USE
ONLY UNDER SUPERVISION OF AN EXPERIENCED SWIMMER.

The notice shall be permanently and conrspicuously affixed to the toy or game
and the comtainer or packaging in which such goods are supplied.

The notice shall be printed in English in characters which contrast with the
background colour of the toy or game and the container or packaging in which
such goods are supplied and shall contain no reference other than the warning
contained in clause (1)

The wording of the notice shall be clearly legible, and, i the case of the
contaner or packaging in which such goods are supplied, the characters shall
be not less than 2 Smrm high.

A reference in this order 1o a toy or game is, in the case of a toy or game
having more than one part, a reference to each part of the 10y or game

SYDNEY D EINFELD,
Minister for Consumer Affairs.

Sydney, 13th May, 1977.

SECTION 2

221
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DIVE STICKS

P g W MAwMFLL. pAamhLR

L] & ACIw wEmg I

The followng dive rtems were placed into a bucket of water and observed.

DESCRIPTION MODIFY POSITION IN COMMENT
BALLAST WATER

(A). No. Weighted. Vertical on bottom | Ballast can move
of bucket 95% flled

(B) | No Weighted Vertical on bottom | Ballast can move.
of bucket 95% filled

(€). Yes Add water. 100% fall Height of stick in
hornzontal on water depends on
bottom of bucket. | amount of weter in

) Part full of water | it as ballast.

sits vertical.

®). Yes. Add water. 100% full inchuding | Height of stick in
head horizontal on | water depends on
bottom of bucket. | amoum of water in
Part full of water it as baliast,
sits vertical

E) No. Weighted Verhcal on bortom | Hole in stick allows
of bucket after water in.
some water enters
stick. Propelier at
top

{F) No Weighted Verucal on bottom | Some ballast can
of bucket move Not

compietely filled

(G). Not apply Falls flat on side on | No ballast
bottom of bucket

®) No Weighted. Verncal on bottom | No sharp points or
of bucket after edges Holes in egg
some water enters | allows water in
e

0)] No. Weaighted Verucal on bottom | Plastic weight at
of bucket. bottemn of

: Seahorse

. No. Weighted. Vertical on bottorn | White plastic

of bucket. weight in ring belly
of fish.

(X). No. Weghted. Vertical on bottom | Ballast can move.
of bucket 80% flled

(L). Not apply. Falls fat on side on | No ballast.

< bottom of bucket

Alan Turner

Safety and Standards

29 July 1999

» 1as 1%
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. UNITED STATES
Z Qz,,ﬁ CONSUMER PRODUCT SAFETY COMMISSION
5| WASHINGTON, DC 20207
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Date: May 3, 2000

To +  File

Through : David Walden, Associate Exec:utive:-O
Director, Directorate for Engineening Sciences
Nick Marchica, Director, Drvision of Mechanical Engineenng’)] V)r{

From ! Scott Heh,j 1ve Stick Project Manager, Division of Mechanical Engineering, x-
1308
Subject: Banning Definition and Test Methods for Dive Sticks

On July 16, 1999, the U.S. Consumer Product Safety Commission (CPSC) published an
Advance Notice of Proposed Rulemaking (ANPR) that seeks a ban of dive sticks with certamn
characteristics that cause them to be hazardous. In order to move forward with a proposed rule
that could ban dive sticks that pose a nsk of impalement injury, a precise defimtion is needed to
differentiate those dive stick 1items that would be considered banned hazardous products from
other products that may be used 1n a similar manner as dive sticks but do not pose the same risk

of injury

In developing this defimition, the staff focused on the following characteristics of dive
sticks that were involved in impalement incidents: (1} they submerge and come to rest at the
bottom of a pool of water, (2) they stand upright at the bottom, and (3) they are rigid.

The Division of Human Factors (HF) examined the 1ssue of the position of a dive stick
under water (Tab E). HF concluded that the injury potential declines with the angle of impact of
the body part relative to the long axis of the stick. Dive sticks designed to sit at an angle relative
to the pool bottom would not remain in a fixed position under the 1mpact of a vertical load. In
this situation, the body would push the stick away. This would significantly reduce the risk of
impalement mnjury.

The orientation of a child landing on a stick is variable, and impact at precisely the wrong
angle may reorient the stick perpendicular to the bottom surface. Thus, slight deviations of the
stick’s position from vertical may not be adequate to preclude penetration scenanos. If the angle
of the stick 1s sufficiently acute, both impact in Iine with the axis, and impact at an angle fo the
axis, would tend to displace the stick and limit the possibility of impalement. HF recommends a
position for dive sticks under water that 1s at least 45 degrees from vertical to provide a sufficient
safety margin to effectively limit the potential for serious injunes.
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Rugidity

The Directorate for Health Sciences (HS) and The Directorate for Engineering Sciences
(ES) discusses the development of an exemption for certain non-rigid dive sticks (Tab F). In this
analysss, the staff examined static conditions 1n order to formulate a conservative limiting value
in relation to the larger forces associated with dynamic impact In the static condition, the largest
force applied to the dive stick occurs when a child places all of lus/her body weight on the
- upright dive stick. A person’s effective body weight will be less in water. However, due to the
shallow water conditions described in the incident reports and the lengths of the dive sticks, the
effective water depth when the child struck the stick is mimimal based on several incident
scenarios and 1s therefore ignored for purposes of this analysis

The proposed performance test calls for the application of a gradual compression load
applied downward from the top of a vertical standing dive stick. The CPSC staff recommends
that the performance criterion be set at a fraction of the weight of a 10 to12-month-old child.
According to the Human Factors, a 10 tol2-month-old child is the youngest child who may be at
risk of a dive stick impalement imjury (Tab G). Based on the professional judgment of CPSC
technical staff, the failure cnterion for the dive stick compression test is set at 5-1bf
(approximately one-third the weight of a 5™ percentile 10 to 12-month-old child). The staff
beheves that the proposed test and 5-1bf failure condition will provide a margin of safety to
effectively limut the potential for serious impalement injuries by a dive stick.

Definition of a Banned Dive Stick and Exemptions

Based on the staff’s assessments on characteristics of dive sticks that contribute to the
risk of impalement injury, the Directorate for Engineering Sciences, Division of Mechanical
Engineering (ESME) staff developed the following language to describe a dive stick that would
be subject to the ban and to clarify what products would be exempt from the ban.

§ 1500.18(a)(18)

Dive sticks, and other similar articles, that are used in swimmng pools or other water
environments for such activities as underwater retrieval games or swimming instruction, and
which, when placed in the water, submerge and rest at the bottom of the pool. This includes
products that are pre-weighted to sink to the bottom and products that are designed to allow the
user to adjust the weight. Dive sticks and simular articles that come to rest underwater at an
angle greater than 45 degrees from vertical when measured under the test at § 1500.86(a)(7) and
dive sticks and simular articles for which a maximum compression force does not exceed 5-1bf
{22 N] under the test at § 1500 86(a)(8) are exempt from this banning rule. Articles that have a
continuous circular or spherical shape, such as dive rings and dive disks, are also exempt.

§ 1500.86(a) [Exemptions from banmng rules]
(7) Dive sticks and similar articles described in § 1500.18(a)(18) that come to rest at the

bottom of a container of water in a position in which the long axis of the article is greater than 45
degrees from vertical when measured in accordance with the following test method:



(1) Test equipment

(A) A contaner that is filled with tap water to a depth at least 3 mches [76 mm] greater
than the longest dimension of the dive stick. The contamer shall. (1) be sufficiently wide to
allow the dive stick to lie along the bottom with its long ax1s 1n a horizontal position, (2) have
clear side walls to permit observation of the dive stick under water, and (3) be placed on a level
surface and have a flat bottom

(B) A protractor or other suitable angle measurement device that has an indicator for 45
degrees from vertical

(11} Testing procedure

(A) If the dive stick 1s sold such that the consumer is required to attach an additional
component(s) to the dive stick, then the product shall be tested both with and without the
attachment(s).

(B) From just above the water surface, drop the dive stick into the contamer.

(C) Let the dive stick sink and come to rest at the bottom of the container. If the dive
stick 1s designed so that the weight can be adjusted by adding water or other substance, adjust the
weight so that the dive stick sinks and comes to rest wath its long axis positioned as close to
vertical as possible.

(D) Align the angle measurement device alongside the dive stick underwater and wait for
the dive stick to come to rest if there 1s any water disturbance. Determine whether the long axis
of the dive stick 1s greater than or less than 45 degrees from vertical.

(8) Dive sticks and similar articles described in § 1500 18(a)(18) i which the maximum
force measured 1n the following test method is less than 5-1bf [22 N]. The test shall be
conducted 1n the ambient environment of the laboratory and not under water.

(i) Test equipment

(A) A compression test rig that has a force gauge or equivalent device that 1s calibrated
for force measurements with a minimum range of 0 to 5 1bf [0 to 22 N] and with an accuracy of
+/- 0.1 Ibf [+/- 0.44 N] or better The test rig shall have a system to guide the force application
in the vertical direction and shall have a means to adjust the rate of load application,

(B) Compression disk -- the loading device that is attached to the force gauge shall be a
rigid metal disk with a minimum diameter of 1.125 inches [29 mm].

(C) Vise or other clamping device.

(u) Testing procedure

(A) Position the bottom of the dive stick in the clamping device so that the longest axis of
the dive stick 1s vertical. The bottom end of the dive stick 1s the end that sinks to the bottom of 2
pool of water. Secure the bottom of the dive stick in the clamp such that the clamping
mechanism covers no more than the bottom ¥;-inch [13 mm)] of the dive stick

(B) Apply a downward force at a rate of 0.05 my/sec (+/- 0.01 in/sec) [1.3 mm/sec +/- 0.3
mm/sec)] at the top of the dive stick with the compression disk positioned so that the plane of the
disk contact surface is perpendicular to the long axis of the dive stick.

(C) Apply the load for a period of 40 seconds or until the maximum recorded force
exceeds 5-1bf [22 N].

(D) Record the maximum force that was measured during the test.
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