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Abstract
During the last 10 years, the city of St. Petersburg, Florida has experienced significantly
higher fatalities due to drowning than the national and state averages. The problem is that St.
Petersburg experienced a 300% increase in total submersion incidents in 2006. The purpose
of this research is to identify trends in submersion incidents within the city of St. Petersburg
and to make recommendations for risk reduction. Descriptive statistics were utilized to
answer 5 research questions. 1. What are the similarities in submersion incidents within the
city of St. Petersburg, FL? 2. What are the identifiable at-risk factors for submersion
incidents within the city of St. Petersburg, FL? 3. What is the current status of drowning
prevention efforts in St. Petersburg, FL? 4. What strategies do other departments employ to
reduce and prevent submersion incidents? 5. What strategies are feasible for St. Petersburg
Fire & Rescue to implement? A comprehensive literature review and statistical analysis,
including 2-tailed t-tests and Pearson correlation coefficients, were used to answer all research
questions. Results found that, overall, children under 24 had the highest per capita
submersion rate. Pools were also the leading location for submersion incidents. No
correlations between submersion incidents and ethnicity or socioeconomic status were found.
Recommendations include increasing public education efforts, canvassing, and requiring CPR

certification with construction of new pool or purchase of an existing pool.
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Introduction

The city of St. Petersburg is located at the southern most tip of the peninsula of
Pinellas County, Florida. This peninsula is geographically located on the west central coast of
Florida. The city of St. Petersburg encompasses approximately 40% of Pinellas County and is
surrounded by 244 miles of coastline shared by the Gulf of Mexico, Boca Ciega Bay, and
Tampa Bay.

The sub-tropical climate, miles of coastline, and large number of available swimming
pools provide relief from the summer heat. However, this exposure has also accounted for an
average of 22 drowning deaths per year in Pinellas County over the last ten years (Pinellas
County Office of the Medical Director [PCOMD] Annual Report, 2007, p. 21). Specifically,
St. Petersburg has contributed to nearly 32%, or seven, of these drowning deaths per year over
the most recent six and one half years (PCOMD, St. Petersburg Submersion Incidents, 2007).

The problem is that the city of St. Petersburg, Florida experienced a significant
increase of 300% in total submersion incidents in 2006. The purpose of this research is to
identify trends in submersion incidents within the city of St. Petersburg, Florida and to make
recommendations for risk reduction.

This research will utilize descriptive methods to answer the follow research questions.

1. What are the similarities in submersion incidents within the city of St. Petersburg,

FL?
2. What are the identifiable at-risk factors for submersion incidents within the city of
St. Petersburg, FL?

3. What is the current status of drowning prevention efforts in St. Petersburg, FL?



Format changes have been made to facilitate reproduction. While these research projects have been selected as
outstanding, other NFA EFOP and APA format, style, and procedural issues may exist.

4. What strategies do other departments employ to reduce and prevent submersion
incidents?

5. What strategies are feasible for St. Petersburg Fire & Rescue to implement?

Background and Significance

St. Petersburg Fire & Rescue’s mission statement states, “St. Petersburg Fire &
Rescue is committed to serve all citizens of our community by promoting, protecting and
improving their health, safety and quality of life through exceptional emergency service and
education” (St. Petersburg Fire & Rescue [SPFR] Strategic Plan, 2007, p. 18).

In support of this mission, St. Petersburg Fire & Rescue (SPFR) employs 357
personnel distributed over five divisions; Emergency Management, Operations, Rescue,
Prevention, and Safety & Training. SPFR utilizes twelve fixed fire station facilities which
include ten Basic Life Support (BLS) engine companies, three Advanced Life Support (ALS)
engine companies, four BLS truck companies, ten (ALS) rescues, one heavy rescue, and one
squad unit. Three specialty teams are also utilized in Technical Rescue, Hazardous Materials,
and Water Rescue. Figure F1 illustrates the geographical position of the city of St. Petersburg
in the peninsula of Pinellas County as well as each fire station location and response area as
defined by the Geographic Information System (GIS).

The city of St. Petersburg is approximately 63 square miles in size and enjoys 244
miles of coastline comprised of the Gulf of Mexico, Boca Ciega Bay, and Tampa Bay (SPFR
Standard of Cover, 2007). The population is 250,000, making St. Petersburg the fourth
largest city in Florida. The median age and household income is 39.3 years and $34,597

respectively (United States Census, 2000). The average temperature is 73.7 degrees
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Fahrenheit and the average number of days of sunshine is 361 (SPFR Standard of Response
Coverages [SOC], 2007).

SPFR responded to over 46,000 calls for service in 2006 (SPFR Annual Report, 2007).
Emergency Medical Services (EMS) commanded 86% or nearly 39,000 of these calls for
service (SPFR Annual Report, 2006). Although, SPFR continues to respond to a working
structural fire approximately every three days, statistically, the traditional fire related response
is declining. Considerable efforts in code enforcement, plans review, and public education
have presumably contributed to this decline.

The Prevention Division utilizes three public education specialists in addition to their
fire inspectors, plans reviewers, arson investigators, Deputy Fire Marshals, and the Fire
Marshal. Two public education specialists are funded by the Prevention Division and one is
funded through the Rescue budget. Public education is an integral part of the mission of
SPFR. Three specific areas of community risk reduction have been identified and supported
through the Prevention Division. These are fire safety, car safety seats, and fall prevention.

Continued effort is expected to maintain low fatality rates due to fire. The most recent
ten year period from 1996 through 2006 yielded an average of three fire related fatalities per
year (SPFR Annual Report, 2006). However, fatalities due to drowning occur at the alarming
rate of nearly three times the fire related fatalities. Data are not available prior to 2001 for
drowning related fatalities within the city of St. Petersburg; therefore, figure 1 compares fire

and drowning related fatalities from the calendar year 2001 through June 2007.
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Figure 1

Annual Fatalities by Cause
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Nationally, the per capita drowning rate is 15.5613 deaths per 1 million people
(Nationmaster, 2007). St. Petersburg’s population at 250,000 should expect 3.89 or less than
four submersion related deaths per year. Considering the period from January 1, 2001
through June 30, 2007, the mean number of submersion related deaths is nearly 7 per year
(PCOMD, Annual Report, 2007).

Statistics from the State of Florida’s Department of Health, revealed that there is a
mean statewide drowning fatality rate of 2.07 per 100,000 population from a similar sample
period of calendar years 2000 through 2005 (Florida State Department of Health, 2007). St.
Petersburg’s population would yield an expected drowning fatality rate of 5.18 or
approximately five drowning fatalities per year. Therefore, the City of St. Petersburg

continues to experience higher than expected fatality rates due to drowning.

-10 -
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The total submersion incidents are the sum of the drowning and the near drowning
incidents. Analysis within the city of St. Petersburg over this study period revealed that
35.87% of the submersion incidents involved children under the age of twelve. The city of St.
Petersburg’s youth population consists of 18.1% or greater than 42,000 under age 14 years
and under (Jolley, 2006). In addition, 5.7%, or approximately 14,000, are the age of five
years and under (Jolley, 2006). A significant risk of submersion exists for the youth of the
city of St. Petersburg.

The United States Fire Administration (USFA) is guided by the following 5-year

operation objectives: (United States Fire Administration [USFA], 2002)

1. Reducing by 25% the loss of life of the age group 14 years old and below

2. Reducing by 25% the loss of life of the age group 65 years old and above

3. Reducing by 25% the loss of life of firefighters

4, 2,500 communities will have a comprehensive multi-hazard risk reduction

plan led by or including the local fire service

5. To appropriately respond in a timely manner to emergent issues

This research will work directly towards accomplishing USFA goals numbered one
and four. It has been established that a substantial number of St. Petersburg’s population
would fall into the age group of 14 years and below. Historical perspective has revealed that
nearly 36% of the population experiencing submersion incidents would fall into this category.
Within the state of Florida, drowning is one of the leading causes of accidental injury related
death for all ages behind motor vehicle crashes and falls and is more frequent than fire related
incidents (Florida State Department of Health, 2007). According to Safe Kids, “drowning is

the second leading cause of accidental injury-related death among children ages 1 to 14 and

-11 -
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the leading cause of accidental injury-related death among children ages 1 to 4 (Safe Kids,
2004).”

In regards to USFA goal number 4, this research will serve as an extension to the
multi-hazard risk reduction efforts of St. Petersburg Fire & Rescue. Regardless of which data
set are utilized, motor vehicle crashes, falls, and fire related incidents account for the three of
the four most frequent causes of unintentional injuries resulting in death. The last of the
leading causes is the incident of drowning. This research is designed to provide a detailed
analysis of the drowning problem within St. Petersburg and to make recommendations for risk
reduction.

This study is directly resulting from the Leading Community Risk Reduction course as
the second class in the Executive Fire Officer Program. The general concept of expanding the
traditional fire risk reduction efforts to a more global approach of community risk reduction is
supported by asking the question, “How does the injury (variable) problem compare with the
fire problem (Leading Community Risk Reduction [LCRR] Student Manual, p. SM 1-18,
2005)?”

This general concept is further supported by conducting a risk analysis of the
community. SPFR conducted a similar risk analysis in the accreditation process for the
Center for Public Safety Excellence (CPSE) and the Commission on Fire Accreditation
International (CFAI) concluding that EMS incidents fell into the high risk and frequency
categories. Certainly drowning is a subset of EMS. Although the accreditation process
addresses non-fire risks as well, it did not require the further delineation of risk as modeled
during LCRR (LCRR Student Manual, p. SM 1-79, 2005). Therefore, that has been

completed as part of this study during the development and definition of the problem.

-12 -
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Literature Review

A comprehensive literature review is provided to summarize the body of knowledge
currently available concerning the incidence of drowning and the subsequent prevention of
the drowning phenomenon. This literature review will focus on three prevailing themes. First,
the national problem of unwanted submersion incidents to include the frequency of
occurrence, the overall cost, and identifiable factors that may be used as indicators or
predictors of unwanted submersion incidents. Second, the existing body of knowledge
concerning the general prevention of unwanted submersion incidents will be reviewed. Third,
a summary report of the existing research on drowning prevention programs in public safety
agencies will be provided. Lastly, a brief summary on how this literature review has guided
this research and analysis.

The significance of the drowning problem across the United States is empirically
accepted. However, variance does exist as to the order of severity and the actual fatality rates.
For example, according to NationMaster (2004) the per capita drowning rate is 15.5613
deaths per one million people. This data may be represented per 100,000 population at a rate
of 1.56. The drowning rate of 1.1 per 100,000 population is provided by the National Vital
Statistics Reports (Centers for Disease Control and Prevention [CDC], 2004). The Morbidity
and Mortality Weekly Report (June, 2004), also by the CDC, presents a fatality rate of 1.18
per 100,000 population. Statistics from the National Safety Council’s Injury Facts 2000 as
reported by Newell (2001) found that the drowning rate was at 1.4 per 100,000 population in
1999. Statistics from the State of Florida’s Department of Health, revealed that there is a
mean statewide drowning fatality rate of 2.11 per 100,000 population for the calendar years

1996 through the conclusion of 2005 (Florida State Department of Health, 2007).
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This variance, as well as statistical subtleties, presents itself similarly in the following
representations. According to Brenner (2003) in a study of Prevention of Drowning in
Infants, Children, and Adolescents, “Drowning is the leading cause of injury-related death in
children (p. 440). Brenner’s research continues to reveal that from 1990 through 2000,
drowning was the second leading cause of unintentional injury death ages 1 — 19 and the
leading cause of injury death among toddlers 12 — 23 months (p. 440). Lastly, Brenner (2003)
finds that drowning is the third leading cause of overall unintentional injuries (p. 440).

Safe Kids (2004) found that drowning is the second leading cause of accidental injury-
related death among children 1 to 14 and the leading cause among children 1 to 4 (p. 1).
Newell (2001) concluded that drowning is the second leading cause of unintentional injury-
related death each year for ages 1 through 24 (p. 40). The Morbidity and Mortality Weekly
Report (June, 2004), reported that drowning is the 7" leading cause of unintentional injury
deaths for all ages and the 2™ leading cause in children ages 1 through 14 years.

Hoebel and Elder (1990) report that drowning is the second leading cause of
accidental death in the home, behind fire related fatalities (p. 29). However, it is reported that
in the states of Florida, Texas, Arizona, and California drowning is the leading cause of
accidental death in the home (Hoebel and Elder, 1990, p. 29). Although this citation is dated,
it is supported by Werdmann (1994) who concludes that in the states of Florida, Arizona, and
California it is the leading form of injury death among children under five years of age (p.
28). Brenner (2003) also supports these data by a ten year study from 1989 through 1998
which found that Florida had the highest non-boat-related drowning rate for the ages of 19

years or younger.

-14 -
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A review of the literature concerning the costs associated with submersion incidents is
provided. Data are not consistent as with the previous analysis, however, the pervasive
summation is that it is substantive. For example, Safe Kids (2004) estimates annual costs of
$5.7 billion for children under the age of 14 and more than half this amount is accounted for
in children with ages 4 and under (p.1). Werdmann’s (1994) study found the average cost for
acute hospital care secondary to submersion incidents in 1985 was approximately $12,000 per
incident (p. 28). Werdmann also found that patients with severe neurological impairment
such as brain damage can have expenses exceed $150,000 and long term care account for up
to $100,000 per year (1994, p. 28). Lastly, Werdmann estimated the national economic losses
ranged annually from $450 to $550 million annually (1994, p. 28).

The United States Consumer Product Safety Commission (CPSC) released Publication
No. 359, How to Plan for the Unexpected: Preventing Child Drownings in 2001. In this
report, costs were estimated at $4,000 per incident for victims who recovered fully and
$160,000 for victims with severe brain damage (Consumer Product Safety Commission
[CPSC], 2001, p. 1).

Newell (2001) brings these figures into perspective with results from his research that
found that annually approximately 64,000 people require hospital care secondary to a near-
drowning or submersion incident (p. 40). In addition, it is reported that for every one
drowning, 16 near drowning incidents required hospital care (Newell, 2001, p. 40). Lastly,
Chandy (2000) estimates that for every reported drowning, 600 unreported near drownings
occur (11, p.1).

The purpose of this research is to identify trends in submersion incidents within the

city of St. Petersburg, Florida and to make recommendations for risk reduction. This
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literature review will now provide a summation of the identifiable trends and factors
associated with the unwanted submersion incidents within the United States of America.
Specific analysis of the city of St. Petersburg will be conducted secondary to the literature
review in an effort to answer the pertinent stated research question. Thus, these will be
reported in the results section.

When considering where the most frequent incident of drowning occurs, it is generally
accepted that swimming pools are the number one location. In fact, it is reported that children
less than four years of age account for 75% of all pool drownings (Werdmann, 1994;
Dickenson, 1995). The CDC (2001) reports that 65% of incidents occurred in a pool owned
by the child’s family and another 33% occurred in a pool owned by a relative or friend (Y 6).
Safe Kids (2004) also concurs that over half of the drownings in children aged 1 through 4 are
pool related.

Additional literature has further analyzed the location of drowning incidents and found
that the location may vary within age groups. It is generally accepted that children under the
age of four drown in pools of their parents, friends, or relatives (CDC, 2001; Safe Kids,
2004). However, according to Safe Kids (2004), the majority of drownings among infants
(< 1 year of age) occur in bathtubs. Brenner (2003) supports these finding with reports of
55% of infant drownings occurring in bathtubs and an additional 12% occurring in buckets
(p. 442).

When discussing children ages 5 to 14 years of age, the majority drown in open-water
sites (Safe Kids, 2004). Brenner (2003) found that children older than five were more likely
to drown in freshwater sites. Statistical analysis found that as the age increased so did the

frequency of occurrence. For example, when considering rivers and lakes, Brenner found that
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children aged from 5 to 19 had the following representations: 54% for ages 5 through 9; 61%
for ages 10 to 14; and 69% for ages 15 through 19 (2003, p. 441).

Brenner’s research concluded that these statistics varied with region of the country and
socioeconomic status. Specifically, Brenner cited that in Pinellas County drownings were
more likely to occur in natural bodies of saltwater for victims older than 11 years of age
(2003, p. 442). When discussing the region of the country, Brenner did not provide detail as
to causal factors. Although not all inclusive, it may be reasonably assumed that temperature,
climate, and easy access to swimming sources contribute to these findings.

Brenner (2003) believes that drowning exhibits the greatest seasonal variation of all
unintentional injury fatalities (p. 442). Summer months provide the greatest exposure to
water sources for swimming and the temperatures are the most conducive for recreational
swimming. Brenner concluded that two thirds of the deaths for victims under 15 occurred
between May and August and 39% of these occurred on the weekend (2003, p. 442).
Although, supporting information was not specifically found, Safe Kids does utilize an April
Pool’s campaign each year prior to the summer swimming months, presumably due to similar
data.

Socioeconomic status is a second area identified by Brenner (2003) as a risk factor for
the incident of drowning. It is found that gender, age, socioeconomic status, and race affect
the drowning fatality rates (Brenner, 2003). Brenner found that after the age of one, males
experienced a higher rate of drowning incidents and that white males had the least frequent
occurrence behind American Indian / Alaska Native, African-American, and Asian / Pacific

Islanders, respectively (p. 441). Figure F2 succinctly represents the findings of Brenner.
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Conversely, another study that Brenner participated in examined only the racial and
ethnic disparities in pool related drownings. In this study titled Swimming Pool Drownings
Among US Residents Aged 5 — 24 Years: Understanding Racial / Ethnic Disparities, the
authors found that 75% were male. Within this male population, 47% were African-
American, 33% were white, and 12% were Hispanic (Saluja, et al, 2006, { 3). Interestingly it
was also found that within these racial and ethnic groups, the majority of African-American,
white, and Hispanic victims drown in public, private, and neighborhood pools, respectively
(Saluja, et al, 2006,  3). Finally, the CDC (2003) reports that in 2003, males accounted for
80% of the fatal drownings and that African-Americans from 2002 through 2003 had a
increased fatality rate of 1.25 times higher than that of the white population.

When specifically reviewing socioeconomic status, it is believed that income has a
correlation with drowning rates. Safe Kids states that children from low income families
experience drowning incidents at a rate of 4 to 1 (2004). Brenner (2003) concludes that there
is an inverse relationship between drowning rates and per capita income (p. 441). For
example, as the per capita income rises the drowning rate would fall; and as the per capita
income decreases the drowning rate would increase. Explanatory material would suggest that
the lowest income families, for economic reasons, are less likely to utilize safety devices,
have inadequate child care, experience overcrowding, and may have a generally substandard
environment. However, these findings are not empirically held. For instance, Brenner (2003)
found in one study that the drowning rates were highest in cities with higher per capita
incomes. This would support the earlier assumption that access and exposure provides

significant contribution to the phenomenon of drowning and their respective rates.
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Before the literature review addresses specifically preventing unwanted submersion
incidents, a brief review is provided. The literature holds that it is generally accepted that
drowning is a significant risk to communities by total cost, social cost, and the pure fatality
rates in comparison with other community risks. It is generally accepted that children four
years and under assume the greatest damage from drowning closely followed by adolescents
and extending into the early adult years. There is some evidence, although not universally
held, that socioeconomic status is correlated, but not causal in nature. It is further believed
that males have the greatest risk of drowning and the greatest risk of drowning in a natural
body of water. Within the male group, the African-American subset is most likely to drown
in a pool versus a natural body of water, while other minority and ethnic groups are more
evenly dispersed and more likely to drown in a natural body of water. Lastly, in all groups,
the summer months between May and August account for the greatest number of drownings
and within these months, the majority occur on weekends.

The remaining identifiable patterns to the phenomenon of drowning and submersion
incidents will be illuminated within the literature review of generally accepted suggestions for
prevention. As a result of this literature review, it is evident that a singular approach to
drowning prevention would be less than effective. Statistically, rates and percentiles can be
extrapolated from any data set. This literature review has revealed that, although drowning is
a significant community risk, it has also demonstrated that there are limitations to targeting or
marketing specific groups. For example, children under four have both the greatest rate of
drowning and drowning in a residential pool. A singular and targeted effort for this age group

would allow significant numbers of drownings in other age groups, genders, and economic
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status to continue to suffer. Therefore, this portion of the literature review is conducted with a
broad brush stroke in an effort to ascertain the most available suggestions.

This literature review has revealed that there are several leading and consistent
approaches to drowning prevention programs. These are adult supervision, engineering, and
education, in no specific order.

It would be common sense to assume that if the greatest frequency of drownings is
found among children, then adult supervision would be one of the primary causal factors.
However, research contradicts itself as to the level supervision plays in the drowning problem.
All of the literature and research supports the general concept that a lack of supervision is a
contributing factor. Where the literature differs is that some of the authors concede that the
children were supervised, but with brief lapses in direct supervision. Other literature boldly
states that there wasn’t adequate supervision. Although a subtle difference, the fact that
“good” parents and guardians who are actively watching their children are experiencing these
incidents provides a different perspective on the problem and may alter the marketing
approach or educational messages of a drowning prevention program. In contrast, the
perception that assumes that if a child drowns while in the care of an adult, there was
inadequate supervision may provide the reader or receiver of this message to believe that this
phenomenon would rest solely with those “bad” parents who don’t supervise their children.
The fact remains that at the time of drowning there was inadequate supervision, but the latter
message may exclude the “good” parent.

The conclusion of the study titled, Swimming Pool Drownings Among US Residents
Aged 5-24 Years: Understanding Racial / Ethnic Disparities is to target interventions across

racial / ethnic groups and particularly adult supervision at public pools (Saluja, et al., 2006, |
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4). This study did not provide description as to the definition of public pools while other
studies differentiated between public and neighborhood pools. Therefore, in this study it may
be that the public pools include public accessed pools such as in apartment complexes, hotels,
etc.

King County, Washington found in their ten year study that supervision was the most
common factor associated with submersions (Brenner, 2003, p. 442). Brenner continues to
state that “In most cases, the adult reports leaving the child for a short time to answer the
phone or attend to household chores” (p. 442). Werdmann (2004) concurs with Brenner’s
assessment and concludes that a commonly reported scenario is one in which there was a brief
lapse in supervision or the victim was left alone momentarily in the care of a sibling that did
not possess the skills to adequately respond to a submersion incident.

According to Gavin (2004), Safe Kids reports that nearly 90% of drowning fatalities
occurred under the supervision of another person (1 2). Gavin’s continued analysis revealed
that 55% of parents believe it is acceptable to let a child swim unsupervised in some
circumstances (1 4). Additionally, the brief lapses in supervision are accounted for by talking
to others (38%), reading (18%), eating (17%), and talking on the phone (11%) ({ 4).

Safe Kids (2004) report that most children who drown in their family’s swimming
pool were missing from sight for less than five minutes and were supervised by one or both of
their parents (Drownings among children ages 1-4, § 2). The CPSC (2001) concurs with the
same five minute time frame at an estimated rate of 77%. Interestingly, Brenner (2003)
concedes that lapses in close supervision are inevitable. Therefore, Brenner believes that

supervision alone is insufficient as a prevention strategy (p. 444).
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The second prevention approach is engineering. When discussing public swimming
locations, it is recommended to augment the adult supervision with the capabilities of
lifeguards. Therefore, the utilization of lifeguards may be considered both engineering and
supervision. Brenner (2003) believes that the presence of lifeguards would likely improve the
chances of a positive outcome. Brenner’s belief is substantiated by data from the CDC’s
Injury Fact Book (2002) which found that from 1988 through 1997, more than 75% of the
drownings at beaches where the United States Lifeguarding Association (USLA) provided
coverage were when the beaches were unguarded. Occasions when a USLA beach would be
unguarded may include evenings, nights, early mornings, and off seasons. In fact, the CDC
supports the utilizations of lifeguards and reports that the probability of drowning at a beach
protected by the USLA is 1 in 16 million. Newell (2001) reports that in 1998, the USLA
made 63,000 rescues while experiencing 7 drownings in guarded facilities and 111 drownings
in non-guarded facilities.

The second area of engineering explored is the use of safety barriers. The use of pool
safety barriers are a unanimously accepted practice in the prevention of drowning incidents in
pools. Studies have estimated that 4-sided pool isolation fencing could prevent 50% to 90%
of childhood drownings (Safe Kids, 2004; Brenner, 2003). The generally recommended
dimensions of the four sided isolation fences are 4 feet or 48 inches in height and no more
than 2 — 4 inches clearance between the ground and the bottom rail of the fence as well as no
more than 4 inches between spindles (CPSC, 2001; Hoebel & Elder, 1990; Hoebel, Elder, et
al., 1990). Additional safety devices include door alarms when exiting from the home into the

pool area, alarms that activate if the surface of the water is disturbed, and self closing gates.
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The next area considered as part of the engineering is part of the incident mitigation
system. This area deals with decreasing the chances of morbidity and mortality rather than
purely in prevention. The unanimous belief is that the arena that will provide the most
positive result and prediction of patient outcomes is in the pre-hospital setting (Quan, Wentz,
Gore & Copass, 1990; APCO, 2000; Newell, 2001; Brenner, 2003; Dickenson, 1995).

Specifically, Newell (2001) states that “all studies of submersion injuries point to the
need for rapid intervention” (p. 41). While it is found that victims who regain spontaneous
breathing and circulation while on scene have little or no significant complications, it is also
found that submersion of 25 minutes or longer have poor outcomes. The early response and
subsequent attempt to return spontaneous circulation must be viewed as part of a system. The
early activation of the 911 system and the response of ALS services are paramount to the
resuscitative efforts in the pre-hospital setting. However, the benefit of quality
Cardiopulmonary Resuscitation (CPR) prior to the arrival of the local EMS provider has a
significant impact to the morbidity, mortality, and neurological outcome (Brenner, 2003).

The research titled, Outcome and Predictors of Outcome in Pediatric Submersion
Victims Receiving Prehospital Care in King County, Washington found that the two risk
factors that occurred most commonly in both fatalities and the severely impaired were
submersions greater than 9 minutes and CPR for greater than 25 minutes (Quan, Wentz, et al.,
1990, p. 586). Quan and Wentz et al. (1990) discovered that the duration of submersion had a
direct relationship with the risk of severe or fatal outcomes. Quan and Wentz et al. reported
that there is a 10% risk for less than 5 minutes submersion, 56% risk for 6 to 9 minutes, and
88% risk for 10 to 25 minutes, and finally 100% risk for greater than 25 minutes submersion

(p. 586). Although, Quan and Wentz et al. believe that prompt pre-hospital Advanced
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Cardiac Life Support (ACLYS) is the most effective means of pre-hospital intervention (p.
586), this study also stated that the total elapsed time from the incident to the arrival of King
County Medic | was greater than ten minutes in the 91% percentile (p. 588). Therefore, the
early intervention of BLS and CPR by bystanders plays a significant role in the expected
recovery of victims.

Using a systems approach to the drowning problem would require planning to increase
the awareness and knowledge base of the population at large. At a very minimum, subsets of
the population such as pool owners or parents of children in the high risk age groups, should
be targeted for public education on the phenomenon of unwanted submersion incidents.
Public education is generally well received and effective. Quan, Bennet, Cummings,
Henderson, and Del Beccaro (2001) conducted a study on drowning prevention and the
distribution of prevention oriented educational materials upon discharge of the emergency
department. The research showed that parents perceived injury prevention education as useful
regardless of the reason for or the duration of the hospital visit (Quan & Bennet, et al., 2001,
p. 384).

A factor in the degree of receptability of the information is the messenger. In Quan
and Bennet et al. (2001) the messenger was the emergency department. A certain degree of
trust and credibility has been earned by the emergency department and therefore adds
substance to the message. Public safety agencies such as fire and rescue departments also
have this community equity that is vital in the delivery of safety messages and other
educational materials. Therefore, it would be a logical assumption for the fire service to
embrace yet another layer of community risk reduction in drowning prevention. This

sentiment is supported by O’Shea (1991) in House-Fire and Drowning Deaths Among
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Children and Young Adults. In this study O’Shea states that “it appears that house-fire and
drowning death prevention strategies must continue to consider the entire pediatric and young
adult population, with special emphasis on the less affluent” (p. 33). Several fire service
agencies have launched successful drowning prevention programs in their communities.

Phoenix, Arizona started the Desert Swim Team to organize a community-based
drowning coalition with the fire service at the forefront. This program has been very
successful and has accounted for a dramatic decrease in drownings in Phoenix. Worley and
Simmons (1989) found that there was a direct correlation with the cessation of a statewide
drowning prevention campaign and the average age of the drowning victims in 1989.
Therefore, the solution is a renewable and continued commitment to public education. The
Phoenix Fire Department used their available manpower to jumpstart the educational
campaign by canvassing the streets of Phoenix for six nights to get the message out (Worley
& Simmons, 1989; Simmons, 1990). The message in this case was the Just a few seconds
campaign.

The Tucson Fire Department in Arizona was very active in developing a drowning
prevention program as well. According to Moreno (1990), participating in injury prevention
programs is a win-win for both the community and the fire department (p. 50). The Tucson
Fire Department and their drowning prevention coalition successfully secured a grant to
pattern a drowning prevention program after the Learn Not to Burn campaign focused at the
preschool level (Moreno, 1990).

Once again a fire organization took the lead and formed a drowning prevention
coalition in Pierce County, Washington. The Pierce County Fire District partnered with the

local children’s hospital and area preschool providers (Hulse, 1997). The coalition took time
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to properly assess and develop an age-appropriate curriculum for the preschool and day care
environment (Hulse, 1997). This curriculum has four basic concepts as outlined by Hulse:
1. Ask First
a. Children are taught to overcome their natural curiosity by always asking if
it is safe to go into the water and if someone is going to watch them
2. Be the best dressed
a. Children are taught to wear the appropriate protective gear such as personal
flotation devices.

3. Ifyou fall into the water...

a. Reinforces the need for children to help themselves such as calling for
help, holding onto the side, or standing up in shallow water.
4. If someone else falls into the water...
a. Children are taught what to do if someone else is in danger without
compromising their own safety (p. 62).
Numerous miscellaneous prevention messages are available as offered by the CPSC
(2001) and Safe Kids (2004) such as never leave a child unsupervised, keep safety equipment
and a phone nearby, learn CPR, and remove toys from in and around the pool area. However,
the message to be delivered is not of importance for this research. If a recommendation for a
public education campaign is warranted, deciding which messages to be included will require
its own study to ensure age-appropriate material as well as a risk benefit analysis.
A portion of this literature review was conducted at the Learning Resource Center at

the National Fire Academy in Emmitsburg, MD. This review yielded six applied research
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projects conducted as part of the Executive Fire Officer Program that would be appropriate to
the problem and purpose of this study.

Lorber (2004) received the “Outstanding Research Award” for her work titled
Drowning...The Silent Killer of Children: Should the Fort Lauderdale Fire-Rescue
Department Take a Proactive Approach in the Development of a Prevention Program? Fort
Lauderdale was experiencing a significant rate of drowning for children under the age of 5.
Lorber provided considerable detail into several of the available prevention programs as well
as provided an outline to building coalitions within the community. Surprisingly, out of the
40 surveys returned, only 13 agencies stated they had a drowning prevention program in place
(Lorber, 2004). This minimal response points to the assumption that fire service agencies are
still reluctant to provide a more holistic approach to community risk reduction rather than
traditional fire programs. This research was of particular interest due to similar budget
reductions within Fort Lauderdale Fire-Rescue and St. Petersburg Fire & Rescue. The first
positions to be lost in less economically advantageous times were in the public education and
prevention (risk reduction) divisions. Therefore, Lorber’s step-by-step process of building
quality and lasting coalitions will prove to be a valuable template for the city of St.
Petersburg.

Mike Watson (2006) authored a research study titled, Stewie the Duck — An Evaluation
of the Rialto Fire Department’s Drowning Prevention Program. This research was oriented
around a program evaluation of the existing drowning prevention program in the Rialto Fire
Department in California. The existing program included firefighter’s reading books to
school aged children about water safety (Watson, 2006). Watson found that overall the

drowning prevention program was well received by both the firefighters and the educators and
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that there was evidence the message was being received and understood by the student body.
The results showed that community coalitions needed to be strengthened and that some form
of the program needs to be continued so the message is received on a regular basis. Watson
stated that from an education and prevention standpoint, both drownings and near-drownings
need to viewed equally (2006, p.13).

Steines (2004) authored Reducing the Risk Associated with Construction of an Open
Waterway for Area Residents and the Fire Department. This research was focused on the
installation of a drainage waterway through a residential community. This research found that
flash flooding secondary to severe thunderstorms presented the most significant risk
associated with the waterway. In addition, Steines determined that the fast moving water was
the predominant factor in the risk of drowning deaths, not the depth of the water.

In 2003, Scott Brown authored the research titled; Children are Drowning Without a
Sound...Is the Fire Service Listening? This study is oriented around a drowning problem for
children under the age of 5. One of the significant outcomes is the identified need to have a
uniform data tracking system in order to both adequately analyze community risk and to
measure program success. In contrast to Florida, this California study yielded that of the 14
fire service agencies surveyed, 12 reported that a current drowning prevention program was in
place (Brown, 2003, p. 21).

Development of a Swimming Pool Safety Awareness Program is the title of a research
study completed by John Jolliff of the Altamonte Springs Fire Department in Florida. This
research analyzes significant drowning fatality rates for children aged 14 years and younger
(Jolliff, 1995). The purpose was to develop an awareness program specifically for swimming

pools. Jolliff (1995) concluded that the key elements of a successful program are education,
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legislation, behavioral modification, and continual evaluation (p. iii). A statistic of interest
within this study showed that Seminole County, where Altamonte Springs is seated, had the
highest drownings in the months of April and October (Jolliff, 1995, p. 4). This is in contrast
with Lorber (2004), another Florida city, and the national statistics. The raw data was not
provided in this research publication, therefore, a possibility does exist that the author
intended to represent the highest drowning rates between the months of April and October
rather than in April and October. Regardless, a valid point is made that an individualized
assessment of each community is a necessity rather than relying on normalized regional or
national data.

Finally, Lockhart (1993) authored the research titled Childhood Drowning Prevention
in Los Angeles County: A Challenge to the Fire Service. Once again the research was
oriented around a childhood drowning exposure for children under the age of five. Lockhart
found estimates that only 40% of the near drownings are reported (p. 1). In addition, it is
reported that 90% of marriages that experienced a near drowning event resulted in divorce
within the following year (p. 1). Of particular importance is one of Lockhart’s
recommendations that “barriers should be layered using two or more methods...” (p. 16).

This literature review has demonstrated that there is a significant community risk
associated with submersion incidents. Although children maintain a high priority in drowning
literature, a substantial risk to all age groups continues to exist. Through many minor
inconsistencies in the presentation of statistical data, this literature review will specifically
guide this research endeavor by conducting an analysis as to the age, gender, ethnicity, and

socioeconomic factors as they relate to submersion incidents. This will be conducted in an
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effort to prioritize audiences and measure future program performance against standardized
data sets.

In addition, based on this literature review, this research will focus primarily on total
submersion incidents rather than on drowning fatalities. Also, the research analysis will
include the time of year, incident locations, and other identifiable traits. It has been identified
that no singular effort will likely yield the results similar to a systematic or layered approach.
Therefore, this research, analysis, and subsequent recommendations will be fostered in the
vein of a multi-faceted approach based on specific findings for the city of St. Petersburg,
Florida.

Procedures

This study is utilizing descriptive statistics to comprehensively evaluate the
unintentional submersion incidents within the city of St. Petersburg, Florida. All procedures
have been focused on answering five research questions. First, what are the similarities in
submersion incidents within the city of St. Petersburg, FL? Second, what are the identifiable
at risk factors in submersion incidents within the city of St. Petersburg, FL? Third, what is
the current status of drowning prevention efforts in St. Petersburg, FL? Fourth, what strategies
do other departments employ to reduce and prevent submersions incidents? Fifth, what
strategies are feasible for St. Petersburg Fire & Rescue to implement?

The mean number of drowning fatalities over this study period of 1/1/2001 through
6/30/2007 in St. Petersburg was evaluated against the expected fatality rate for drowning on
the national level. A two-tailed t-test for means with unequal variances was performed with
an alpha level of .05. This was tested against the null hypotheses that there is no statistically

significant difference in fatality rates between the City of St. Petersburg and the United States.
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Even though a single-tailed null hypothesis is justified and would provide a higher confidence
level, the two-tailed test was chosen in an effort to overcome the variances in reported fatality
rates per 100,000 on the national level.

To further define the drowning problem in St. Petersburg, a two-tailed t-test of
unequal variances was used to test the null hypothesis that there is no statistically significant
difference between the mean drowning deaths and mean fire deaths at the .05 alpha level.
Data were compared for January 1, 2001 through June 30, 2007.

Once it was established that there is a statistically significant drowning problem in St.
Petersburg, the next procedure was to conduct a literature review. The literature review has
been utilized to guide the research direction up to and including the formulation of survey
questions and which data sets would be of most benefit to the research goal. The literature
review was started at the National Fire Academy’s Learning Resource Center (LRC) in
January 2007 during the second year EFOP course titled Leading Community Risk Reduction.
The LRC provides a large fire and emergency service based collection of research,
periodicals, and texts. The results from the LRC were then supplemented with additional
sources such as internet searches, and national and state safety agencies and organizations.
The literature review was strategically separated into general knowledge from a wide variety
of sources and research conducted by and for fire and emergency service organizations.

Research to answer question number one utilized a tremendous resource and collection
of data provided by the Pinellas County Office of the Medical Director (OMD) and the
Pinellas County Computer Aided Dispatch (CAD) system. This author used manual means to
organize the data into Microsoft Excel spreadsheets to facilitate data analysis. All submersion

incidents from 1/1/2001 through 6/30/2007 were collated into one spreadsheet to run data
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analysis on the phenomenon of submersion incidents by month of the year, age, gender, and
the location of the submersion incident. Age has been categorized by the following age
groups based on both the literature review and the current local data set. Children were
identified as less than 12 years of age and classified by two groups; less than 5 and 5 to 11
years of age. In an effort to remain consistent for future trend analysis and standardization of
data within Pinellas County, adults are classified as older than 11 years of age. However,
based on the literature review, two subsets of adult have been created to include ages 12 to 24
and the remaining adults in the category 25 years of age and older. Next, all submersion
incidents were categorized into four locations; pools, waterways, buckets, and bathtubs. The
categorical location of waterway was then separated by beach drowning in less than 100 yards
from shore and those drownings that were greater than 100 yards from shore.

The same data set provided by the Pinellas County OMD and the Pinellas County
CAD system was utilized for much of the research and analysis conducted in an effort to
answer the second research question. Once again, data were collected and manually sorted
and input into a Microsoft Excel spreadsheet for data analysis. Analysis for this question is
focused on identifying factors or relationships that would be useful as indicators or predictors
of submersion incidents in St. Petersburg, Florida.

Following models presented in the literature review, data were analyzed to determine
the role of ethnicity in total submersion incidents. All St. Petersburg submersion incidents
were sorted by the ethnic / racial groups: African-American, Asian/ Pacific Islander,
Hispanic, Other, and White, in no specific order. Then each ethnic / racial category was
queried to identify the locations of submersion incidents in the previous categories of pools,

waterways, buckets, and bathtubs. Each age group subset was then analyzed in an identical
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manner to identify the locations of submersion incidents within each age category and
corresponding subset.

To determine if the geographic location within the city held any significance to
drowning rates, each submersion incident was categorized by the zip code in which the
incident occurred. Next, the subsets of total submersion incidents, drowning and near-
drowning were analyzed in the same manner by zip code to provide the clearest picture of the
geographic influences throughout the jurisdiction. There are 14 zip codes within St.
Petersburg and each zip code is identified on a street map of St. Petersburg and presented as
an appendix. (Appendix A)

The concept of the geographic locations was then taken a step further to identify
trends or indicators in the socioeconomic status. Due to the time provided for this research
and the restrictions on patient information, individualized socioeconomic data were not
available. Therefore, data were collected and placed in a Microsoft Excel spreadsheet from
the United States Bureau of Census 2000. Macro-data, were provided and categorized for
income, unemployment, population, median age, homeownership, and educational attainment
(High school +; Bachelors degree +). Additionally, the St. Petersburg Permit Department
provided a list of every new pool permit obtained since 2000. Each data set were then cross
referenced by zip code. Finally, a Pearson correlation matrix was developed to test the null
hypothesis that there are no statistically significant correlations between submersion incidents,
pool density, and the socioeconomic and demographic factors of income, unemployment,
population, median age, homeownership, and educational attainment. This test utilized a two-
tailed approach with an alpha level of .05. If this null hypothesis must be rejected, then that

would indicate correlation between submersion incidents and one of the independent
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variables. If a correlation exists, that would imply further analysis such as a regression
analysis to test if that variable is a good predictor of submersion incidents.

The third research question addressed the current status of drowning prevention efforts
within St. Petersburg Fire & Rescue. An analysis of historical submersion data was
conducted from 2001 through June 30, 2007 to identify relationships between drowning
prevention efforts, or lack thereof, and incident rates. Personal interviews were conducted
with the Fire Marshal, Drowning Prevention Coordinator, and the Injury Prevention
Coordinator. A literature review of the city of St. Petersburg and Florida State Statutes was
conducted concerning engineering requirements for pool safety.

Efforts to answer the fourth research question required a survey of other fire service
agencies. This survey was guided in part by the literature review. This survey (Appendix B)
asked twelve questions in a web-based format. All responses were collected by
SurveyMonkey.com. All raw data were then available for download and further analysis, if
needed. An attempt to survey the entire population of fire departments in Florida was made
by mass email on the Florida State Fire College’s A-List. However, a true sample was not
identified. For this study, the sample is a sample of convenience. A total of 136 fire
departments responded with their contact information (Appendix C). Although not
specifically designed, if the estimate is accurate at 306 fire departments in Florida or less, then
the response would not meet academic and scientific rigor for sample size at the .05 alpha
level (Isaac & Michael, 1997, p. 201). Therefore, the sample size would is not of sufficient

size to make inferences about the total population.
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Efforts to answer which strategies are feasible for implementation by SPFR were
grounded in the literature review. Specific information for SPFR were discovered through
interviews and general institutional knowledge.

Assumptions

Since a significant portion of the data utilized in this research is secondary data, it is
assumed that all data has been collected in an unbiased, honest, and accurate manner. The
primary data such as with surveys and interviews hold the same assumptions that all
respondents and interviewees answered honestly, openly, and accurately. It is further
assumed that all available research and literature were conducted in an open, accurate, and
unbiased manner. It is assumed that data are normally distributed across all zip codes.
Limitations

Limitations affecting data analysis are present in the manner statistical data are
collected and presented throughout the literature. All data for comparison are provided in
terms of drowning fatalities or deaths, adding to the difficulty for making comparisons to
either near-drownings or total submersion incidents. In addition, all data from the Census
2000 are provided as aggregated macro-data collated to zip codes. Therefore, individualized
victim analysis for income level, educational attainment, homeownership, and unemployment
cannot be analyzed.

St. Petersburg Building Department provided a list of all swimming pools installed
since 2000 within the City of St. Petersburg. However, during this study period, this author
was unsuccessful in securing the complete list of pool owners for the City of St. Petersburg.
Therefore, data analysis in regards to pool density may not be valid. Usefulness of many of

the data points, such as prevention, supervision, and barriers, are either not available or
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returned at such a low rate as to render them statistically irrelevant as provided by the Pinellas

County OMD. The current data set are not sufficiently detailed to provide further analysis

into subsets of the general categories. For example, in waterway submersion incidents it is

pure conjecture as to whether the incident was a boating accident or a swimmer who ventured

off more than 100 yards from shore. Lastly, not all questions for the survey were answered by

all respondents.

Definition of Terms

Drowning: Submersion incident resulting in death within the first 24 hours after occurrence
(PC OMD, 2007).

Near-drowning: Submersion incident that did not result in death within the first 24 hours (PC
OMD, 2007).

Total Submersion Incidents: The sum of both reported drownings and near-drownings.

Mean: A measure of central tendency that is the arithmetic average of a sample (Dodge,
2003, p. 45).

Median: A measure of central tendency that divides a sorted sample group or data set where
50% is higher and 50% is lower than the median value (Dodge, 2003, p. 51).

Mode: A measure of central tendency that indicates the measure that occurs most frequently
within a data set (Dodge, 2003, p. 54).

BLS: Basic Life Support is generally limited to airway maintenance, ventilatory support,
CPR, splinting fractures, spinal injuries, and first aid (ICMA, 1988, p. 348).

ALS: Advanced Life Support includes all basic life support measures, plus invasive medical
procedures such intravenous and pharmaceutical therapy, and the use of adjunct

ventilation devices (ICMA, 1988, p. 348).
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ACLS: Advanced Cardiac Life Support provided by ALS systems.
EMS: Emergency Medical Services which are traditionally comprised of either BLS or ALS
service levels or a combination of the deliveries.
Prehospital: The interval from the time the submersion occurred until the arrival at the
hospital’s emergency department.
Results

Prior to addressing the specific research questions, this author conducted analyses to
establish that the drowning and submersion problem within the city of St. Petersburg is
statistically significant. The first consisted of a two-tailed t-test for unequal variances
between the mean incidents of drowning experienced in St. Petersburg from January 1, 2001
through June 30, 2007 and the expected mean from the highest available estimate for
drowning fatality rates per 100,000 population. Utilizing Microsoft Excel, the means are
reportedly 3.67 and 2.16 fatalities per month for St. Petersburg and the United States,
respectively. The t-critical value is 2.20 and the reported t-statistic for the two-tail is 2.94 at
the alpha level of .05 (Table 1). Therefore, the null hypothesis that there is no statistically
significant difference in fatality rates between the city of St. Petersburg and the United States
must be rejected.

The significance of this finding is that St. Petersburg is experiencing a fatality rate that
is higher than the expected national fatality rate, using the model with the highest national
estimate found in the literature review. This can be stated with greater than 95% confidence.
In other words, the opportunity to find or duplicate these findings due to sample variance or

by pure chance is 5% or less.
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Table 1
t-Test: Two-Sample Assuming Unequal Variances

St. Petersburg Fatalities / Mos  Expected US Fatalities / Mos

Mean 3.666666667 2.16
Variance 3.151515152 0
Observations 12 12
Hypothesized Mean Difference 0
df 11
t Stat 2.940005233
P(T<=t) one-tail 0.00672381
t Critical one-tail 1.795884814
P(T<=t) two-tail 0.013447621
t Critical two-tail 2.200985159

Next a similar two-tailed t-test for unequal variances between the mean fatalities from
drowning and fire was conducted over the same study period. The raw data is summarized in
Figure 1. Figure 1 represents the annual fatalities by calendar year over the study period and
contrasts fire and drowning related fatalities. Drowning rates were nearly 300% greater than
that of fire related fatalities. The mean value for fire deaths is 2.29 and drowning deaths is
reported at 6.29. The two-tailed t-critical value is 2.17 and the t-statistic is 2.58 at the alpha
level of .05 (Table 2). When referring to Table 2 the t-statistic has a negative value because
the first data set in the spreadsheet was for fire deaths. Since fire deaths are significantly
lower, this value is reported as negative, however, the significance should be reported as an
absolute value. The null hypothesis that there is no statistically significant difference in the
fatality rates of drowning and of fire within the city of St. Petersburg must be rejected.

These results demonstrate that fatalities due to drowning are more frequent than
fatalities due to the incidence of fire. These results exceed the academic and scientific
thresholds of statistical significance and therefore can be stated with greater than 95%
confidence. In other words, only a 5% opportunity exists that these findings were found as a

result of an anomaly or by chance.
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Figure 1

Annual Fatalities by Cause
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Table 2
t-Test: Two-Sample Assuming Unequal Variances

FIRE DEATHS DROWNING DEATHS
Mean 2.285714286 6.285714286
Variance 7.238095238 9.571428571
Observations 7 7
Hypothesized Mean Difference 0
df 12
t Stat -2.581257352
P(T<=t) one-tail 0.012021006
t Critical one-tail 1.782287548
P(T<=t) two-tail 0.024042013
t Critical two-tail 2.178812827
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Efforts to answer research question number one resulted in the following findings.
Results found that the majority of submersion incidents (59%) occurred from April through
August. Figure 2 illustrates the raw number of submersion incidents during the study period

of January 1, 2001 through June 30, 2007.

Figure 2

Total Submersions by Month
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This 6.5 year study period from 2001 through June of 2007 found that there were 92
submersion incidents. Drowning accounted for 44 submersions and near-drowning accounted
for 48. Adults (> 11) had the greatest occurrence of submersion incidents at 55, or 60%, and
children (< 12) suffered 33, or 36%, for this study period. Descriptive statistics specific to
age resulted in the adult mean and mode equaling 46 years of age and the median age 45.
Childhood submersions were found to have a mean submersion age of 4, a median of 3, and

mode of 1.
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Specific to drowning, the average age for drowning victims is 46 years of age and the
average age for near-drowning is 17. Drowning accounted for nearly 48% of the total
submersion incidents, of which approximately 40% were from adults and 8% from children.
Near-drowning accounted for the remaining 52% of the total submersion incidents.

An analysis of submersion incidents by age group revealed that the greatest number of
submersion incidents occurred within the age group of greater than 24 years of age. When
referring to the raw data in Figure 3, the second age group with the most significant incidence
of submersion was less than 5 years of age. Ages 5 to 11 years were next followed closely by

the age group of 12 to 24 years of age.

Figure 3

Submersion Incidents by Age Groups
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Analysis of the locations where submersion incidents occurred were categorized by
occurrence in pools, waterways, buckets, or bathtubs in that order. Figure 4 illustrates that

when analyzing all submersion incidents within the study period of January 1, 2001 through
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June 30, 2007, the majority or 52% of all submersions occurred in waterways. This statistic is
followed by pools, bathtubs, and buckets at 43%, 4%, and 1% respectively.

Further analysis into waterway submersion were conducted and results demonstrated
that 65% of submersion incidents occurred at greater than 100 yards off shore and the
remaining 35% were found to occur within 100 yards from shore.

Figure 4

Locations of All Submersions
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Results for research question number one, revealed that that the similarities in
submersion incidents within the city of St. Petersburg are that the majority of submersions
occur in local waterways in adults over the age of 24 and during the months of April through
August.

However, statistically speaking, since the adult age group of greater than 24 is a
considerably larger population, the significance of the submersions experienced by children

under the age of five cannot be overlooked. Children under the age of five account for
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approximately 5.7% of the community and experience greater than 26% of all submersion
incidents. Therefore, the per capita submersion rate for children under the age of five is
higher than those of the adult group of greater than 24 years of age.

Similarly, if the submersion incidents that occurred at greater than 100 yards offshore
were assumed to have occurred in boating incidents, and categorized as such, then the
location with the greatest frequency of all submersion incidents would be pools.

Analyses to answer question number two included statistical analysis into the role
ethnicity, age, socioeconomic status, demographics, geographic location, and pool density
contribute as indicators to submersion incidents.

Analysis of ethnicity for all submersion incidents within St. Petersburg were
categorized as White, African-American, Hispanic, Asian / Pacific Islander, and Other in no
particular order. As illustrated in Figure 5, the White population accounted for the majority of
the total submersion incidents for the duration of this 6.5 year study at nearly 72%. The
African-American ethnic group accounted for 13%, followed by the Asian / Pacific Islander

and Other at greater than 4% and finally Hispanic at slightly more than 2% (Figure 5).
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Figure 5

Ethnicity in Total Submersions
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As directed by the literature review, further analysis into the role ethnicity contributes
to total submersion incidents was conducted. Each ethnic group was sorted as to the
percentage each submersion location contributed to the overall submersion experience for that
group. For example, the White group (Figure 6) was found to have the greatest occurrence of
submersions in the waterways at 58%. This was followed by pools, bathtubs, and buckets at
37%, 4%, and 1% respectively. Analysis of the African-American group (Figure 7) resulted in
pools accounting for 75% of the submersion incidents and waterways accounting for the
remaining 25%. Results for Hispanics, Asian/ Pacific Islanders, and Others were all split 50%
for each category (Figures F3, F4, and F5). Hispanics suffered incidents in both pools and
bathtubs equally. Asian / Pacific Islanders and Others experienced incidents equally for both

the pool and the waterways.
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Figure 6
Locations of Submersions for Whites
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