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Abstract

Objective—To estimate the association between swimming lessons and the risk of drowning
among children aged 1 to 19 years.

Design—Case-control study.

Setting—Cases were identified from medical examiners’/ coroners’ offices between mid-2003
and mid-2005. Jurisdictions included the states of Maryland and North Carolina, 14 districts (33
counties) in Florida, 3 counties in California, 1 county in Texas, and 1 county in New York.
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Participants—Cases were children and adolescents aged 1 to 19 years who died of unintentional
drowning. Interviews were conducted with 88 families of children who drowned and 213 matched
controls.

Main Exposure—Swimming lessons.

Main Outcome Measure—Death due to unintentional drowning. Drownings that were
intentional, of undetermined intent, or that occurred under conditions in which swimming ability
was unlikely to impact risk (eg, in ice water or bathtubs) were excluded.

Results—Of the 61 cases in the 1- to 4-year age group, 2 (3%) had participated in formal
swimming lessons vs 35 of 134 matched controls (26%) (adjusted odds ratio [OR], 0.12; 95%
confidence interval [CI], 0.01-0.97). Among the 27 cases aged 5 to 19 years, 7 (27%) had ever
taken formal swimming lessons vs 42 of 79 matched controls (53%) (adjusted OR, 0.36; 95% ClI,
0.09-1.51). In adjusted analyses, there was no statistically significant association between
informal instruction and drowning risk.

Conclusions—Participation in formal swimming lessons was associated with an 88% reduction
in the risk of drowning in the 1- to 4-year-old children, although our estimates were imprecise and
95% Cls included risk reductions ranging from 3% to 99%.

During 2000 Through 2005, 6900 children younger than 20 years died of unintentional,
non-boat-related drowning in the United States (rate, 1.42 per 100 000 person-years).!
Among children younger than 5 years, the rate was 2.68, and among those 1 to 2 years of
age, it was 4.12. Interventions to prevent drowning are dependent on the age of the victim
and the circumstances surrounding the event.2-

For toddlers, mandatory pool fencing is one effective strategy for prevention of many
drownings; however, it primarily addresses circumstances in which a child gains
unauthorized access to the pool but does not address submersions that occur when a child is
known to be in the pool area or around another body of water, eg, a lake or canal.>8 The
effectiveness of other potential prevention strategies is un-known.# One such strategy is
increased swimming ability through participation in swimming lessons. The American
Academy of Pediatrics recommends that, after the age of 5 years, all children be taught to
swim; however, because of the absence of data regarding effects of swimming lessons on
drowning risk, the American Academy of Pediatrics does not recommend for or against
swimming lessons as a preventive strategy among children younger than 5 years.9-11

This population-based case-control study estimated the association between participation in
swimming lessons and risk of drowning. Our primary goal was to study the effects of
swimming lessons in the 1- to 4-year age group, as this is the age group for which it has
been most difficult to form appropriate recommendations. We also collected data about risk
factors for drowning among older children because the surveillance and interview methods
established for the younger children provided an opportunity to do so.
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Drowning deaths were identified through the offices of medical examiners or coroners
(hereafter referred to as medical examiners). Jurisdictions targeted for participation were
those with relatively large numbers of childhood drownings in the 1- to 4-year age group. To
facilitate study procedures for initial contacts with families, we targeted jurisdictions in
which investigation of drowning was routinely conducted by the medical examiner’s office.
Study jurisdictions included the states of Maryland and North Carolina, 14 districts in
Florida (covering a total of 33 counties), 3 counties in California, 1 county in Texas, and 1
county in New York. Information was obtained about drownings of children aged 1 through
19 years. Matched controls were identified through random-digit dialing as detailed later.
This project was approved by the institutional review boards of the National Institute of
Child Health and Human Development and Westat, the firm that conducted the data
collection.

CASE DEFINITION, IDENTIFICATION, AND DATA COLLECTION

Cases were defined as deaths resulting from submersion in a liquid medium within a
participating jurisdiction. A priori exclusion criteria included drownings that were
intentional or of undetermined intent and submersions in bodies of water or under conditions
in which swimming ability was unlikely to impact risk, such as ice water, bathtubs, and
buckets.

Cases were identified through both active surveillance and passive reporting by participating
medical examiner offices. Surveillance calls were made to participating offices on a weekly
to monthly basis, depending on the historical frequency of drowning within that jurisdiction.
In addition, study staff conducted newspaper searches in participating counties.
Identification of a new case through a newspaper search triggered a call from study staff to
the appropriate medical examiner office to verify eligibility and gather additional
information about the incident. For most jurisdictions, surveillance began in spring 2003 and
ended in September 2005, although some jurisdictions began later or ended earlier, generally
because of administrative issues within the medical examiner office. For each identified
eligible drowning, a standardized case abstract form was completed based on information
from the routine investigation. The form included information about the decedent and details
about the drowning scene (eg, site of submersion) and about the child’s past participation in
formal swimming lessons.

Procedures for contacting case families have been previously published.1? Investigators
from the medical examiner offices informed the next of kin about the study in person, by
telephone, or, in one state, by mail. If the next of kin did not decline participation, they were
sent a brochure and letter describing the study. The materials indicated that study staff
would contact potential participants to schedule an in-depth telephone interview and
included a telephone number to call if the participant did not want to be contacted. Next of
kin who did not opt out were contacted to schedule the telephone interview.
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During data collection, it became apparent that some families did not learn of the study
through these procedures (eg, the investigator forgot to describe the study to the family).
Procedures were thus modified, approximately 1 year following initiation of data collection,
so that all families could be informed about and invited to participate in the study. In these
instances, the medical examiner sent a letter and brochure describing the study and a short
questionnaire regarding the child’s prior participation in swimming lessons. At the end of
the questionnaire were 2 check boxes, one that gave permission for study staff to contact the
family and another that indicated that the respondent did not wish to be contacted further
about the study. Only those who returned the questionnaire and checked the box giving
permission for further contact were contacted for a telephone interview.

IDENTIFICATION OF CONTROLS

Controls were sought only for those cases with information on swimming lessons from
either the medical examiner investigation or the study interview (ie, if information on
swimming lessons was not available from the medical examiner’s investigation and the case
family had opted out of the study, we did not attempt to find matching controls). A
minimum of 2 matched controls were sought for each case through random-digit dialing.
Matching variables included age, sex, and county of residence. Additionally, in the 1- to 4-
year age group, cases and controls were matched on the presence of a swimming pool at
their home. For 1- to 4-year-olds, the date of birth for the control had to be within 6 months
of the date of birth of the case and for 5- to 19-year-olds, cases and controls were matched
by age group, 5t0 9, 10 to 14, and 15 to 19 years.

In each participating county, households were prescreened (ie, prior to identification of
drowning events) to create a list of households with potentially eligible controls. The
sampling frame used to screen households was the set of telephone exchanges that covered
the jurisdiction.1314 The number of households screened was dependent on the number of
drownings expected in the 1- to 4-year age group based on data from prior years. The
household screening enumerated the sex and year and month of birth for each household
resident younger than 20 years. When date of birth was not available, age or age group was
listed. When a drowning occurred, the 2 controls who most tightly matched the case were
selected from this list.

In the more tightly matched 1- to 4-year age group, sometimes controls who met the earlier-
listed criteria were not available in the prescreened list. In these instances, criteria were
“loosened,” first to allow matched controls residing in adjacent counties, followed by
extension of the age range to within 1 year of the case, and finally by including controls of
the opposite sex. For cases who drowned within a participating jurisdiction but lived outside
of that jurisdiction, a list of telephone numbers was generated based on the case’s telephone
number. Lists were generated in a manner similar to that described earlier for prescreening,
ie, with a sampling frame that was the set of telephone exchanges that covered the
jurisdiction.13:14 All tightly matched controls identified in a group of numbers were
interviewed in order to avoid bias that might occur if only the first identified households
were enrolled. This alternate procedure was also used when the case resided in a
participating county but no control was identified from the prescreened list.
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CASE AND CONTROL INTERVIEWS

Study staff telephoned families of cases and controls, and those providing verbal consent
underwent a computer-assisted telephone interview. Interviews included questions about
exposure to water, swimming ability, participation in formal and informal swimming
lessons, child development and temperament (1- to 4-year-olds), risk taking, medical
conditions, and household characteristics. The case interview referred to the period prior to
the drowning event, while the control interview obtained information for the period prior to
the date on which the matched case drowned. Respondents were offered $25 to compensate
for the time involved in completing the interview. Interviewers were aware of whether they
were interviewing a case or control family but were not informed of the primary study
objective.

The primary exposure was participation in formal swimming lessons, addressed by the
question “Children sometimes receive formal swimming lessons that are paid for or that are
received as part of another activity such as day care, school, or camp. Had [child’s name]
ever taken formal swimming lessons?” Control families were read the same introduction and
asked “Prior to [reference mm/yy], had [child’s name] ever taken formal swimming
lessons?” Informal swimming instructions were assessed by asking if the child received
informal instructions, pointers, or tips about swimming or water safety when he or she went
swimming. In analyses, those receiving informal instruction most of the time or every time
they went swimming were coded as receiving informal instruction. In study interviews,
questions about formal swimming lessons were asked of all respondents; however,
swimming ability and informal instruction were asked only of respondents whose children
had ever been in a swimming pool, pond, or body of water other than a bathtub. Those who
reported no exposure to water were coded as never having received pointers and as
nonswimmers.

SAMPLE SIZE ESTIMATES

It was estimated that a sample size of 166 cases and 331 matched controls would be needed
to detect an odds ratio (OR) of 0.5 (assumptions included a 28% prevalence of swimming
lessons, type | error of 0.04 [to account for a planned interim analysis], and 80% power). A
planned interim analysis was conducted after accrual of the first 65 cases with information
on formal swimming lessons. Based on results of the interim analysis (OR, 0.17; P=.006),
case accrual was terminated after approximately 30 months of data collection. Interviews
with case and control families continued through January 2006.

POTENTIAL CONFOUNDERS

We considered a variable as a potential confounder if it was associated with drowning risk in
prior studies or if we conceptualized the factor as being potentially associated with both
swimming lessons and drowning risk but not a result of receipt of swimming lessons.1®> We
thus considered the following potential confounders: child’s age (coded as a continuous
variable by month [ages 1-4 years] or year [ages 5-19 years]); sex; race; presence of other
children younger than 6 years in the household; household income; respondent’s education;
history of a seizure disorder; presence of other health problems (physician said that the child
had a health problem expected to last 6 months or longer, including physical or mental
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impairments); respondent’s ranking of child’s general health; exposure to water in the
summer months; exposure to water in the winter months; and risk taking (Injury Behavior
Checklist’6:17 [ages 1-9 years] and the Arnett Inventory of Sensation Seeking [ages 10-19
years]).18 In 1- to 4-year-olds, we also considered child motor development (specific motor
skills) and temperament (Short Temperament Scale for Toddlers®20). Variables that
measured swimming ability or comfort in the water were not considered as confounders in
multivariable models assessing the relation between swimming lessons and drowning, as
these variables were thought to be impacted by swimming lessons.

STATISTICAL METHODS

Characteristics of cases with and without a study interview were compared using
information from the medical examiner abstract form. Characteristics of cases and matched
controls were then compared using conditional logistic regression, with confidence intervals
(Cls) calculated from the standard errors of the regression coefficients and P values from the
Wald statistic. In general, information for this comparison was obtained from the study
interview. For one case, information about formal swimming lessons was missing from the
study interview and was thus obtained from the medical examiner abstract form, which
included an item about participation in formal swimming lessons, defined the same as in the
study interview.

If a factor was associated with drowning death with a P value <.10, it was considered as a
potential confounder of the association between swimming lessons and drowning death.
Because of the small number of cases, a forward selection process was used to determine
which variables to retain in the final model. As described by Greenland and Rothman,?! the
initial model contained only a term for receipt of formal swimming lessons, and then each
potential confounder was added individually to the initial model. The confounder that
resulted in the largest change in the OR (of at least 10%) from the initial model was retained
and, in conjunction with the term for swimming lessons, formed the model for the next step.
The remaining potential confounders were each added individually, and the one resulting in
the largest change in OR (of at least 10%) was retained. This continued until no additional
variables changed the OR by at least 10%. The process was repeated with informal
swimming lessons as the key exposure of interest. In the 1- to 4-year-old age group, both
education and income were significantly associated with drowning risk and when added to a
model with formal swimming instruction, each changed the OR by more than 10%. Since
the 2 variables were highly correlated with one another (correlation coeffi-cient=0.51) and
data were more complete for education, we chose to include education (rather then income)
in adjusted models. In the analysis of informal lessons, income, but not education, changed
the adjusted OR by more than 10% and was therefore included in the model. Results of
adjusted models are reported as ORs with 95% Cls. All analyses were conducted using
version 9 of SAS (SAS Institute Inc, Cary, North Carolina).

RESULTS

We identified 268 eligible cases. Four of these cases, identified through newspaper searches,
had no accompanying data from the medical examiners’ office and thus were eliminated
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from analyses. Of the remaining 264 cases, investigators from the medical examiner offices
introduced the study to 146 families, 55 of whom asked not to be contacted by study staff.
Contact was initiated by study staff with the remaining 91 families. Of these, 75 were
interviewed. An additional 43 families received study materials by mail, 13 of whom were
interviewed by study staff. Comparable recruitment figures are presented by age group in
the Figure.

Characteristics of children who drowned whose families were interviewed by study staff
(study participants) were compared with those whose families were not interviewed but for
whom there was information from medical examiners’ investigations (nonparticipants)
(Table 1). Participants and nonparticipants were similar with respect to most characteristics.
Information about participation in formal swimming lessons was missing from medical
examiner reports more often for nonparticipants (49%) vs participants (25%). However,
among those with this information, the percentage with swimming lessons was identical
(6%) for participants and nonparticipants in the 1- to 4-year age group. Among 5- to 19-
year-olds, medical examiner reports indicated that 37% of participants had formal
swimming instruction vs 19% of nonparticipants.

To identify controls, we screened a total of 38 953 households. Of these, 12 224 households
had at least 1 child aged 1 to 19 years. Nine hundred eighty-two households were selected
for an extended interview. Of these, interviews were conducted with members of 556
households. Of the remaining selected households, 91 were found to be ineligible on contact
(the most common reason being because the household did not include a child in the
targeted age range), 236 were not successfully contacted, and 99 refused participation. The
current analysis includes only controls matched with those cases with a completed study
interview. A total of 213 controls are included in the current analyses (134 matched to cases
aged 1-4 years and 79 matched to cases aged 5-19 years).

CHILDREN AGED 1 TO 4 YEARS

The mean age of cases was 2.62 years vs a mean age of 2.71 years for matched controls (P=.
77). Cases were less likely to have participated in formal swimming lessons. Of the 61
interviewed cases, 2 (3%) had ever taken formal swimming lessons vs 35 of the 134 controls
(26%) (P=.002). Cases were also reported to be less skilled swimmers. For example, only
5% of cases were reported as being able to float on the back for 10 seconds vs 18% of
controls (P =.01).

Of the factors examined, race, income, education, risk taking, temperament, and presence of
a medical condition were all associated with drowning risk, at a P value <.10 (Table 2).
Education, risk taking, and race were retained as confounders in the final adjusted model
examining the association between formal swimming lessons and drowning risk. In this
model, participation in formal swimming lessons remained a significant predictor of
drowning risk (adjusted OR, 0.12; 95% CI, 0.01-0.97). Variables retained as confounders in
the model examining the association between informal swimming lessons and drowning risk
included household income, temperament, and risk taking. After adjusting for these factors,
there was no significant association between receipt of informal swimming instruction and
drowning risk (adjusted OR, 0.54; 95% ClI, 0.23-1.27).
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CHILDREN AGED 5 TO 19 YEARS

The mean age of cases was 14.0 years vs a mean age of 13.7 years for matched controls (P=.
06). Of the 26 cases with information on swimming lessons, 7 (27%) had ever taken formal
swimming lessons vs 42 of the 79 matched controls (53%) (P=.02) (Table 3). Cases were
also reported to be poorer swimmers. For example, 42% of cases were unable to swim
continuously for at least a minute vs only 16% of matched controls (P=.01).

Other factors associated with drowning risk (P < .10) included age of child, race, household
income, and presence of a seizure disorder. (Because no controls were reported to have a
seizure disorder, this variable was not included as a potential confounder in multivariable
models.) Only income was retained as a confounder in the final adjusted model examining
the association between formal swimming lessons and drowning risk. In this model,
participation in formal swimming lessons was no longer a significant predictor of drowning
risk (adjusted OR, 0.36; 95% CI, 0.09-1.51). No variables met our criteria for inclusion as a
confounder in the model examining the association between informal swimming lessons and
drowning risk. The unadjusted OR indicated no association between informal lessons and
drowning risk (OR, 0.69; 95% ClI, 0.27-1.77).

COMMENT

In this study, we found a protective association between past participation in formal
swimming lessons and risk of drowning in children aged 1 to 4 years, with an adjusted OR
of 0.12 and a 95% CI of 0.01 to 0.97. This can be interpreted as an 88% reduction in the risk
of drowning among those with swimming lessons, with 95% confidence that a protective
effect between 3% to 99% includes the true value. We found no statistically significant
association between formal swimming lessons and drowning risk in older children or
between informal swimming instruction and drowning risk at any age, although all of the
estimated ORs were less than 1.

To our knowledge, this is the first study in the United States to examine the association
between swimming lessons and drowning in children. However, a recent case-control study
by Yang et al?2 examined multiple potential risk factors for drowning in rural regions of
China. In that study, cases, children aged 1 to 14 years who died of drowning between
2002-2004, were compared with age- and sex-matched controls, children selected from
households in districts adjacent to that of the matched case. In adjusted analyses, Yang et al
reported a protective effect of “proper” swimming lessons in the 1- to 4-year age group, with
an OR of 0.6, indicating a 40% reduction in drowning risk. Similar to our study, the estimate
was imprecise, with Cls that indicated that the true protective effect in that study could
range from 10% to 80%. Also consistent with our findings, the study by Yang et al did not
identify a significant association between participation in formal swimming lessons and
drowning among older children. We identified no other studies that have examined effects
of either formal lessons or informal lessons on drowning risk.

Limitations of our study include the relatively small sample size, particularly in the older
age group. The wide Cls in our study were due largely to the small sample size and, in the 1-
to 4-year age group, the small number of cases who had participated in formal swimming
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lessons. Further, we were able to interview next of kin for only 38% of identified drowning
deaths in the 1- to 4-year age group and 26% in the 5- to 19-year age group. While there was
no strong evidence that participants differed greatly from nonparticipants, we cannot rule out
biases that this may have caused in our results.

Previous concerns have been raised about the potential for swimming lessons to increase the
risk of drowning, either through increased exposure to water or through decreased parental
vigilance as parents become more confident in their child’s swimming ability.23-26 In
combination, the results of our study and the study by Yang et al provide reassurance that
swimming lessons do not increase drowning risk. In the 1- to 4-year age group, lessons are
likely to offer some protection, although the imprecision of estimates in both studies makes
it difficult to draw conclusions about the true size of any effect.

Our study did not provide information about the mechanism through which swimming
lessons exert their effect. While it seems reasonable to assume that at least part of the
protective effect is through increased swimming skills, and studies have shown that these
skills can be taught at a young age,26-28 swimming skills alone are insufficient to protect a
child from drowning. In our study, many of the children who drowned, particularly in the
older age group, were relatively skilled swimmers. For example, respondents reported that
48% of cases aged 5 to 19 years could swim 50 ft or more and 58% could swim
continuously for at least a minute. Parents and caregivers who choose to enroll their children
in swimming lessons should be cautioned that this alone will not prevent drowning and that
even the most proficient swimmers can drown.

To enable researchers to replicate these findings, we recommend collection of information
about swimming ability and past participation in formal swimming lessons as part of the
routine investigation of all childhood drowning deaths. In the absence of uniform reporting
of this information by all medical examiners and coroners, it will be difficult to collect this
type of data on a larger sample. In combination with other prevention strategies, such as
pool fencing, appropriate adult supervision, and training in cardiopulmonary resuscitation,
swimming instruction can now be viewed as a potential component of a multi-faceted
approach to prevention for younger children.
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1-to 4- |
0 4-year olds 159 Cases |
Mode of initial contact | .
from medical examiner | 94 In person/telephone | 23 Mailed | | 42 No contact
or coroner office
29 Asked not to be contacted” | | 65 Agreed to be cotacted |
Final interview outcome ; -
| 56 Interviewed | | 9 Refused/no responsel | | 5 Interviewed | 18 Refused/no response!
5- to 19-year olds | 105 Cases |
Mode of initial contact | ’
from medical examiner | 52 In person/telephone | 20 Mailed | | 33 No contact
or coroner office
26 Asked not to be contacted™ | 26 Agreed to be contacted |
Final interview
inal interview oulcome | 19 Interviewed | | T Refused/no responseT | | 8 Interviewed 12 Refused/no resunnseT

Figure.
Case accrual by age group. *Respondents indicated through the medical examiner that they

did not want study staff to contact them. TOn contact from study staff, respondent refused
participation in interview or study staff received no response to telephone calls.
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Characteristics of Children Who Drowned With Study Interviews vs Those Without Interviews

Table 1

No. (%)P

1- to 4-Year-Olds

5- to 19-Year-Olds

Participants  Nonparticipants Participants Nonparticipants

Characteristic® (n=61) (n=98) (n=27) (n=78)
Sex

M 36 (59) 70 (71) 23(85) 70 (90)

F 25 (41) 28 (29) 4(15) 8 (10)
Race/ethnicity

White 36 (65) 54 (55) 11 (42) 20 (27)

African American 7(13) 17 (17) 11 (42) 34 (45)

Latino 10 (18) 16 (16) 3(12) 12 (16)

Other 2(4) 6 (11) 1(4) 9(12)
Site of drowning

Pool/hot tub 47 (77) 75 (77) 10 (37) 35 (45)

Lake/pond 10 (16) 16 (16) 5(19) 18 (23)

Other 4 (6) 7(7) 12 (44) 25 (32)
Location of drowning

Decedent’s home 29 (48) 60 (64) 3(12) 8 (11)

Other home 22 (36) 22 (24) 2(8) 9(12)

Other 10 (16) 11 (12) 20 (80) 59 (78)
Participation in formal swimming lessons

No 47 (94) 50 (94) 10 (62) 30 (81)

Yes 3(6) 3(6) 6 (37) 7 (19)

a . .
Based on reports from medical examiners and coroners.

Totals vary slightly because of missing data; percentage of distribution based on a denominator of those with information.
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Table 2

Characteristics of Cases vs Matched Controls Aged 1 to 4 Years

No. (%)P
Cases Controls
Characteristic® (n=61) (n=134) P Value®
Demographic

Age, y, mean (SD) 2.62(1.01) 2.71(1.03) .77

Sexd .78
F 25 (41) 56 (42)

M 36 (59) 78 (58)

Race .04
White 35 (57) 84 (72)
Nonwhite 26 (43) 32 (28)

Household income, $ .03
>50000 25 (48) 83 (70)

<50000 27 (52) 36 (30)

Education of respondent® 003

>High school 25 (44) 84 (73)
<High school 32 (56) 31(27)

Children <6yin household .16

No 24 (42) 63 (55)
Yes 33(58) 52 (46)
Environmental
Exposure to water, May-Sep, time/mo 15
<1 22 (37) 37 (28)
>1 38 (63) 97 (72)
Exposure to water, Oct-Apr, time/mo 12
<1 46 (87) 98 (80)
>1 7(13) 24 (20)

Of those with a pool .68
Four-sided fence 10 (33) 27 (44)
Property fence 7(23) 12 (19)

No fence 13 (43) 23 (37)
Health and development

Able to climb ladder .30
No 18 (30) 43 (38)

Yes 42 (70) 70 (62)

Able to open sliding door 41
No 26 (50) 66 (59)

Yes 26 (50) 45 (41)

Able to walk well .30
No 0 5 (4)
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No. (%)P
Cases Controls
Characteristic® (n=61) (n=134) P Value®
Yes 61(100) 113 (96)
Risk taking score, mean (SD) 2.07 (0.48) 1.90(0.46) .03
Temperament score, mean (SD) 2.74(0.38) 2.84(0.32) .06
General health A1
Excellent/very good/good 57 (93) 114 (98)
Fair/poor 4(7) 2(2)
Seizure disorder .79
No 60 (98) 130 (98)
Yes 1(2) 3(2)
Other medical condition .07
No 49 (30) 120 (91)
Yes 12 (20) 12 (9)
Swimming lessons
Formal .002
No 59 (97) 99 (74)
Yes 2(3) 35(26)
Informal instructionf 24
Never/rarely/sometimes 25 (42) 42 (35)
Every or most of the time 35 (58) 78 (65)
Comfort in water
Liked the water .65
No 14 (23) 27 (20)
Yes 47 (77) 106 (80)
Comfortable in water 71
Uncomfortable/slightly uncomfortable 12 (20) 18 (15)
Comfortable/very comfort 49 (80) 101 (85)
Comfortable putting whole head in water .36
No 38 (64) 70 (59)
Yes 21 (36) 49 (41)
Swimming ability
Float on back for 10 s .01
No 57 (95) 110 (82)
Yes 3(5) 24 (18)
Swim on stomach 15 ft .07
No 59 (97) 120 (90)
Yes 2(3) 14 (10)
Jump in a pool/swim 5 ft/back to wall .07
No 59 (97) 106 (88)
Yes 2(3) 14 (12)

a - U .
Characteristic of case or control, except where specified in headings.
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bTotals vary slightly because of missing data; percentage of distribution based on a denominator of those with information.
CP value from the Wald statistic of a conditional logistic regression model containing only that variable.

dAIthough cases and controls were matched by sex, we were not able to find sex-matched controls for all cases.

eAsked only if the respondent lived with the child.

Assessed by asking how often the child received informal instructions, pointers, or tips about swimming or water safety when he or she went
swimming.
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Table 3

Characteristics of Cases vs Matched Controls Aged 5 to 19 Years

No. (%)P
Characteristic? Cases(n=27) Controls(n=79) P Value®
Demographic
Age, y, mean (SD) 14.0(5.2) 13.7 (4.6) .06
Sexd
F 4 (15) 9 (1)
M 23 (85) 70 (89)
Race .09
White 12 (48) 47 (68)
Nonwhite 13 (52) 22 (32)
Household income, $ .01
>50000 5(21) 39 (57)
<50000 19 (79) 30 (43)
Education of respondent® 11
>High school 10 (50) 45 (65)
<High school 10 (50) 24 (35)
Children <6yin household .88
No 19 (83) 65 (82)
Yes 4(17) 14 (18)
Environmental
Exposure to water, May-Sep, time/mo A1
<1 10 (38) 18 (23)
>1 16 (62) 61 (77)
Exposure to water, Oct-Apr, time/mo 13
<1 23(88) 60 (76)
>1 3(12) 19 (24)
Health and development
Risk taking score, ages 5-9 y, mean (SD) 2.15 (0.80) 1.87 (0.36) .32
Sensation seeking score, ages 10-19 y, mean (SD) 2.30 (0.61) 2.44 (0.40) 44
General health
Excellent/very good/good 25 (100) 69 (100)
Fair/poor 0 0
Seizure disorder .005
No 20 (80) 78 (100)
Yes 5 (20) 0
Other medical condition .38
No 17 (65) 59 (76)
Yes 9 (35) 19 (24)

Swimming lessons
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Characteristic®

No. (%)P

Cases(n=27) Controls(n=79)

P Value®

Formal
No
Yes

Informal instructionf
Never/rarely/sometimes
Every or most of the time
Comfort in water
Comfortable in water
Uncomfortable/slightly uncomfortable
Comfortable/very comfortable
Comfortable putting whole head in water
No
Yes
Comfortable in water to waist
No
Yes
Comfortable jumping into water over his/her head
No
Yes
Comfortable playing or swimming in water over his/her head
No
Yes
Swimming ability
Float on back for 10 s
No
Yes
Swim on stomach 15 ft
No
Yes
Jump in a pool/swim 5 ft/back to wall
No
Yes
Swim/take breath/continue
No
Yes
Swim 50 ft
No
Yes
Swim >1 min

No

19 (73)
7(27)

9 (41)

13 (59)

4(17)

20 (83)

7 (28)
18 (72)

6 (24)
19 (76)

11 (44)
14 (56)

12 (48)

13 (52)

11 (42)

15 (58)

14 (56)
11 (44)

10 (40)
15 (60)

10 (40)
15 (60)

12 (52)
11 (48)

10 (42)

37 (47)
42 (53)

21 (30)

49 (70)

11 (14)

67 (86)

13 (19)
56 (81)

4(6)
66 (94)

15 (21)
55 (79)

15 (22)

54 (78)

20 (27)

55 (73)

15 (19)
62 (81)

15 (22)
54 (78)

16 (21)
61 (79)

23 (31)
51 (69)

12 (16)

.02

45

.81

.32

.02

.02

.007

.08

.003

.03

.03

.09

.01
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No. (%)P
Characteristic® Cases(n=27) Controls(n=79) P Value®
Yes 14 (58) 64 (84)

aCharacteristic of case or control, except where specified in headings.

bTotals vary slightly because of missing data; percentage of distribution based on a denominator of those with information.
CP value from the Wald statistic of a conditional logistic regression model containing only that variable.

dAII cases and controls in the 5- to 19-year age group were matched by sex; therefore, the P value is not applicable.
eAsked only if the respondent lived with the child.

Assessed by asking how often the child received informal instructions, pointers, or tips about swimming or water safety when he or she went
swimming.
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