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ABSTRACT
Context: Motor vehicle crashes are a leading cause of
death in children despite the availability of effective
child passenger restraints that reduce morbidity and
mortality. Inappropriate restraint is more common in
minority and low-income populations. Removing barriers by distributing child passenger restraint systems
(CPRS) and providing education has been 1 approach
to improve child safety. The objective of this study was
to evaluate the efficacy of providing no-cost CPRS
in combination with targeted education to improve
restraint use for low-income, minority, and urban children in a medical home.
Design: This prospective, non-randomized, community-based cohort study used a certified car seat technician to provide CPRS and training to the caregivers of
101 children when those caregivers reported not owning the appropriate type of restraint system during the
index clinic visit.
Results: In the first 3 months of follow-up, caregivers
were 2.4 times more likely to report appropriate use of
CPRS: relative risk 2.4 (95% confidence interval [CI]
1.7 to 3.5). Reported improvement declined slightly
between months 4 and 9.
Conclusions: Appropriate restraint significantly
improved, yet rates remained suboptimal. Multifactoral
approaches are needed to understand why the set of
patients studied and other at-risk populations may not
use child restraints properly even when given access
and information.
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INTRODUCTION
Motor vehicle crashes (MVC) are a leading cause of
death among children in the United States.1 Fortyfive percent of children aged 14 and younger killed in
crashes were not restrained in child passenger restraint
systems (CPRS), which might have prevented many
of the deaths of the younger children if used and used
properly.2 Rear-facing child passenger restraints reduce
the risk of death by 71% for infants, and forwardfacing systems reduce that risk by 54% for toddlers
in passenger cars.2 Proper restraint in belt-positioning
booster seats has also been shown to reduce the risk of
serious injury by almost 60%.3 Factors such as the cost
of these systems, lack of information, and beliefs and
attitudes about the need for such devices prevent some
caregivers from using them.4-6 Additionally, CPRS can
be improperly installed, diminishing their protective
effects, and many adults are not sure which type of
restraint is appropriate for children as they grow.7-9
Despite CPRS’s role in saving lives, the best methods
for promoting their use and verifying proper installation
are still being determined, especially in at-risk minority and impoverished populations. Recommendations
put forth by the National Highway Traffic Safety
Administration (NHTSA) include vigorous, effective
enforcement of strengthened child passenger safety
laws, combined with culturally appropriate education
by health care professionals and child safety advocates.
This education should be focused on perception of risk
in conjunction with distribution programs.10 The US
Task Force on Community Preventive Services has recommended distribution of CPRS in combination with
educational programming, and the American Academy
of Pediatrics (AAP) recommends advising caregivers
about traffic safety at all preventive visits.11-12 Wisconsin
is 1 of many states attempting to improve child passenger safety by enacting legislation based on best
practice recommendations of the AAP and NHTSA.
Wisconsin’s strengthened child passenger safety law,
which went into effect June 1, 2006, mandated CPRS
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for all children <8 years of age, <80 pounds, or <57
inches tall. Accordingly, we conducted a study in the
context of the child’s “medical home” pediatric clinic
to evaluate the efficacy of providing a free CPRS, along
with targeted education, to increase restraint use for
low-income, minority, and urban children, thereby
improving their safety and helping them meet this new
legislative mandate.
METHODS
Design
This prospective, non-randomized, community-based
cohort study evaluated the efficacy of providing, within
a child’s pediatric clinic “medical home,” a free CPRS in
combination with targeted education by a certified car
seat technician to improve restraint use for low-income,
minority, and urban children.
Population
The Downtown Health Center’s (DHC) Pediatric Clinic
serves a large, low-income, minority, inner-city population in Milwaukee, Wis, where the child poverty rate
ranked fourth in the nation at the time of the study.13
In 2006, the DHC served 4200 children and their families. Public insurance covers 92% of the clinic’s population. The population is mostly black (80%), with a
small but significant Latino (11%) population, most
of whom reside in ZIP codes with average household
incomes below the poverty line. Inappropriate restraint
use rates were 37% clinic-wide during the time period
of the study.
The sample used in this analysis consisted of 101
children ages <1 month to 7 years old being seen for
preventive health care at DHC from February 2006
through January 2007. These children were identified as
needing CPRS based on their caregiver’s report of not
owning an appropriate CPRS.
Intervention
After enrolling in the study, the families spent an additional 30 minutes with a certified car seat technician
who selected the appropriate CPRS and instructed the
caregiver about how to use it. The certified car seat technicians underwent a 1-hour-long clinic training conducted by the lead author, in addition to the 4 days of
training necessary to complete the certification to be a
car seat technician. The clinic training of each technician
included a review of current state child passenger safety
laws and instructions on how to: (1) provide families
with information on their susceptibility to a car crash
by providing local data about risk of injury and death
resulting from crashes; (2) show families how to appro-

priately use car seats to reduce the risks outlined above;
(3) teach families appropriate adjustments and positioning of car seats and straps to fit the child. Caregivers
were required to demonstrate to the car seat technician
proper installation of the child in the seat before leaving
the clinic.
The technicians verbally provided these instructions
to the caregiver, using a printed educational outline
that was signed at the completion of the instruction
by the caregiver and the technician to ensure all necessary topics were addressed. In addition, the caregiver
was given a handout titled “Make Sure your Child is
Riding Safely,” published by the local agency Safe Kids
Southeast Wisconsin. The caregiver took the CPRS
home with instructions to install the seat in the vehicle
used most frequently to transport the child and to visit
the YMCA car seat fitting station for verification of
proper installation.
Measures and Definitions
The Milwaukee Safe Passenger Survey was used to
assess CPRS usage (Figure 1). This self-report survey
was distributed to participants by clinic reception staff
at the initial visit and, when possible, on return visits.
The survey collected information on the child’s age,
weight, height, sex, ethnicity, home ZIP code, household income, the educational level of the caregiver, the
type of restraint used for the child (pictorially represented), and the restraint’s location in the front or back
seat the last time the family used a vehicle. This survey
has been assessed for face validity, content, and concurrent validity (Κ 0.93), as well as inter-rater reliability (Κ
0.70).
Our main outcome variable was appropriate use
of CPRS as determined by the child’s height, weight,
and the restraint type the caregiver reported using.
Appropriate use was based on current Wisconsin state
law. The Wisconsin law, enacted in 2006, was modeled on best practice recommendations of the AAP and
NHTSA.14-16 Consistent with current Wisconsin state
law, we classified a child as appropriately restrained
if the caregiver indicated that the child was restrained
in a rear-facing child safety seat in the back seat and
the child was <1 year of age or weighed <20 pounds.
Children in a forward-facing child safety seat in the
back seat were appropriately restrained if they were
at least 1 year old but <4 years old and weighed >20
pounds but <40 pounds. A belt-positioning booster seat
was required for appropriate restraint when the child
was >4 years of age but <8 years of age, weighed >40
pounds but <80 pounds, and was <57 inches tall. A
safety belt was required if the child weighed >80 pounds
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Figure 1. An example of the Milwaukee Safe Passenger Survey given to all participants.

354

Wisconsin Medical Journal • 2009 • Volume 108, No. 7

or was 57 inches tall. If the child’s weight was unknown
and the caregiver did not indicate the direction of the car
seat, we classified the child as appropriately restrained if
he or she was 18 months of age or older, because 95%
of these children would be >20 pounds according to
the Centers for Disease Control and Prevention growth
charts. Children 12-17 months were classified as having
unknown restraint status if data about weight and direction of the seat were missing.
Analysis
In reporting percentages of appropriate restraint use,
we excluded visits for which we had insufficient information (missing weight or restraint). Bivariate comparisons of appropriate restraint and each of the categorical
independent variables were done using Chi-square or
Fisher’s exact tests. A Poisson regression model, which
accounted for repeated measures on participating children using the Huber/White/Sandwich estimate of
variance, was estimated to evaluate improvement in our
outcome of appropriate restraint after the intervention,
within age group.17 Besides age, we also examined the
effects of visit time since enrollment, household income,
and caregiver’s education level in the regression model.
The number of visits was capped at 5 since only 1 child
each had 6, 7, 8, or 9 total visits. Visits were classified
into 4 groups: (1) enrollment visit, (2) visits within 3
months of enrollment, (3) visits within 3-6 months of
enrollment, and (4) visits within 6-9 months of enrollment. Relative risks and their 95% confidence intervals
(95% CIs) are reported to compare the probability of
appropriate restraint in subsequent visit periods to the
enrollment time point.17 Our Poisson regression model
sample included 149 visits by 54 children.
RESULTS
Study Sample
For this study, 101 enrollment and 120 subsequent (follow-up) survey forms were collected from participants.
The average number of post-enrollment clinic visits was
2.8, with the median time between visits being 3 months
(range 0-11 months). No follow-up restraint survey
data was captured for 47 children. Participating children
were nearly equally divided by sex (52 male, 49 female).
Participating children spanned all age groups, with 17%
being <1 year of age, 42% being 1-3 years of age, and
42% being 4-7 years of age. The racial/ethnic distribution was 88% (89) black, 10% (10) Latino, and 2% (2)
white. Appropriate restraint use for all post-enrollment
visits combined was 73%. Only 2 of the 101 restraints
provided (2%) were inspected at the Northside YMCA.
In children with ≥2 visits, appropriate restraint use

Percent Appropriately Restrained
per State Law
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Figure 2. Appropriate restraint use among children with ≥1
follow-up visit(s).

increased from 35% at the enrollment visit to 85% at
visits within 3 months of enrollment, and then gradually
declined to 72%, and 67%, respectively, at 3-6 and 6-9
months after enrollment (Figure 2). The corresponding
unadjusted relative risks for appropriate use compared
to the enrollment visit were 2.4 (95% CI=1.7-3.5), 2.0
(95% CI=1.3-3.0) and 1.9 (95% CI=1.2-3.0) over the
3 follow-up time intervals. This pattern of an initial
increase followed by a gradual decline in appropriate
use held true for children <4 years old, but not for the
4- to 7-year-old age group, which showed a gradual
increase over time (Table 1 and Figure 2). Families that
reported higher annual household incomes and/or educational levels reported non-significant increased levels
of appropriate restraint after the intervention compared
to those with the lowest levels of income and/or education (Table 1).
In the Poisson regression analysis, household income
and caregiver education were not found to be significant predictors of appropriate use and were dropped
from the model, leaving age, time since enrollment, and
the interaction of these 2 factors as predictive variables.
The relative risk (probability) of appropriate restraint
increased initially in the 0-3 month time period compared to enrollment for all 3 age groups (Table 2).
Children <1 year old and 1-3 years old had subsequent
declines in the relative risk of appropriate restraint,
while 4- to 7-year-old children showed monotonically
increasing but non-significant relative risks over the 3
post-enrollment time periods.
DISCUSSION
Overall, this study found that all 3 age groups initially
increased CPRS usage, but the <1 year and 1 to 3 year
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Table 1. Appropriate Child Passenger Restraint Use Rates by Age, Income, and Education Over Time
		
Characteristic
Enrollees (n)

Percent of Appropriate Child Passenger Restraint Usea (n)
Enrollment Visit
>0-3 months
>3-6 months
>6-9 months
n=51b
n=34
n=43
n=21
Age (years)

<1
1-3
4-7

17
42
42

80 (12)
19 (5)
10 (1)

89 (8)
95 (20)
25 (1)

80 (4)
72 (21)
56 (5)

No visits
67 (12)
67 (2)

86 (25)
75 (3)
100 (1)

63 (20)
100 (5)
83 (5)

67 (12)
100 (1)
50 (1)

71 (5)
69 (25)

56 (5)
75 (9)

Household Income
<$30,000
≥$30,000
Unknown

84
8
9

Less than high school
High school or more

36
65

33 (14)
50 (2)
40 (2)

Caregiver’s Education

a
b

33 (6)
36 (12)

80 (8)
88 (21)

Includes only the 54 children with at least 1 follow-up visit.
Includes 3 children with insufficient restraint information on their enrollment visit to determine appropriateness.

olds gradually declined, while the 4- to 7-year-olds
continued to improve. Appropriate car restraint was
poor for the children before the intervention, improved
to 85% during the first 3 months after receiving free
CPRS and education, and then showed evidence of
decline over the next 9 months to approximately 65%.
This improvement to 65% leaves 35% of followed children, whose caregivers received a free car seat and education, inappropriately restrained by self-report. In the
first 3 months, caregivers were 2.4 times more likely to
report appropriately restraining their child. More than
one-third of the families with follow-up were no longer
reporting appropriate use 9 months after receiving the
education and a CPRS. It is no surprise that sustaining
behavior change is difficult. However, we had hypothesized that overcoming the barrier of cost, adding education, and including periodic follow-up survey questions
in the medical home about restraint use would have
reinforced the positive behaviors with better results.
Household size, income, and educational attainment did
not show a significant effect in this study population.
Providing injury prevention tools within the context
of a medical home that focuses on prevention and care
coordination could encourage appropriate CPRS. The
benefits of the medical home model for improving car
seat use rate were evident, yet were far from optimal
beyond the first few months after receiving the car seats
and booster seats. Consistent with national data, the
older a child became, the less likely they were properly
restrained. Most enrolled children given a booster seat
were in safety belts upon their first visit. The educational program stressed the importance of moving out of
a safety belt and into a belt-positioning booster seat. It
356

may be particularly difficult to sustain behavior change
for these families because children are transported by
multiple caregivers in multiple vehicles. Additionally,
children may object to moving back into a child seat
once they have been using a safety belt. As adherence to
child restraint use was better with younger children in
this study, it is possible that focusing on reaching families before the point at which the child outgrows the
forward-facing car seat would have better results than
interventions at older ages. However, it was promising to observe the steady increase in the relative risk
of appropriate restraint in 4- to 7-year-olds over time,
despite these figures not reaching significance.
The study population did not follow through on
inspection of the seat installation within the vehicle. We
hypothesize that this may be due to the use of multiple
vehicles, caregiver beliefs that older cars are safer than
newer cars, or insufficient education about the importance of proper installation of the CPRS in the vehicle
seat. Having to go to a separate location also may have
been unduly inconvenient, and on-site inspection may
have been preferable, although it would have increased
the cost of the intervention. An alternative currently
under evaluation at the clinic would include an on-site
vehicle demonstration seat. Not only would the family
need to install the child into the car seat as was done
in this study, but we would have the parent install the
seat into the demonstration vehicle seat to improve selfefficacy with what can be a difficult task.
CONCLUSION
Nationwide, minority children are at a greater risk of
injury in MVCs despite overall improvements in unin-
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Table 2. Change in Relative Risks of Appropriate Restraint Use Within Age Groups Over Time
		
Age Group
<1 year
1-3 years
4-7 years

Months Post-Enrollment
Enrollment

>0-3

>3-6

>6-9

1.0
1.0
1.0

8.9 (1.3-59.1)
9.5 (1.5-62.4)
2.5 (0.2-34.2)

8.0 (1.1-55.9)
7.2 (1.1-48.1)
5.6 (0.6-51.5)

6.7 (1.0-44.6)
6.7 (0.9-51.4)

Relative Risk (95% Confidence Intervals).

tentional injury rates.18-20 Although great strides have
been made in increasing the rates of appropriate child
passenger restraint, minority children and children in
low-income families have documented lower rates of
appropriate restraint use.21-23 Child passenger restraint
use by families served by the DHC was lower than that
seen in national and state data for children of similar ages
and ethnic groups. Our study found that 73% of black
children ages 1-3 years and 56% of those ages 4-7 years
were appropriately restrained according to self-report.
Considering that self-reported data may overestimate
appropriate use, it is possible that actual proper use
rates by participants in this study were even lower. Our
data reveal use rates lower than those reported by the
National Survey of the Use of Booster Seats (NSUBS),
which found appropriate restraint use for 89% of black
children ages 1-3 years and 74% of those ages 4-7, compared with rates for white children, which were 99%
and 93%, respectively.24 Nationwide data from the
National Electronic Injury Surveillance System-All
Injury Program (NEISS-AIP) identified the percentages of unrestrained black and Latino children passengers in hospital emergency departments to be 6 times
greater than those of non-Hispanic white children.25
Rangel identified a significant disparity in appropriate
restraint use rates between minority and white populations with black race found to be an independent predictor for inappropriate restraint use.23 Race is a proxy
for many other things and perhaps reflects factors such
as community norms, competing concerns regarding
community safety, and other factors not adjusted for
in Rangel’s study. Overall, Rangel’s finding, which was
from a trauma center sample, and our ambulatory clinic
data consistently show limited use of CPRS for black
children and suggest the need for further studies exploring the underlying reasons for these disparities.
Our findings that a no-cost CPRS in combination
with targeted education had an effect on restraint use
for low-income, minority, and urban children may have
been influenced by several factors. First, this is a community clinic-based study and a convenience sample
with the attendant limitations of such studies. Self-report

studies are prone to the social desirability response bias
and may have an inflated number of responses participants consider approved or expected. However, as
the overall appropriate use reported after enrollment
was only 73%, it is unlikely that this bias affected our
conclusions. An observational study would more accurately describe use patterns, but such studies are quite
expensive. Furthermore, safety limitations related to
public parking prevented installing the CPRS at the
DHC and verifying proper use. Funding limitations of
the grant prevented the research team from tracking use
rates beyond those of the 101 car seats provided. There
are many more children in need of appropriate CPRS in
the clinic. Although there were 611 visits by the enrollees to the clinic during the study period, self-report
surveys were only collected for 36% due to time constraints at visit registration, limiting the generalizability of the results. Second, the small sample of enrolled
children precluded using multivariate models with more
than a few predictor variables. Finally, we did not collect data on the use of restraints by the driver or other
family members. While a cost-effectiveness analysis was
not performed, the estimated cost of the convertible or
combination seat provided was approximately $50 each.
The cost of educating caregivers on proper installation
included the cost of training a medical assistant as a certified car seat technician, was approximately $500. Each
installation required approximately 30 minutes of the
medical assistant’s time.
In conclusion, improvement in appropriate use of
CPRS can be seen within a medical home model of
education coupled with distribution. Yet much more
needs to be done to assess effective interventions that
improve this population’s rates of proper, long-term
use of CPRS. Interventions may need to include more
support of families and communities as they struggle
to move on the continuum of behavior change. Further
research and evaluation are imperative for creating effective targeted, community-based, culturally appropriate
messages based on social theories of behavioral change
and interventions to improve child-passenger safety for
minority and low-income communities. Incorporating
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behavioral and social science theories to improve unintentional injury prevention is important as we strive
to understand the most effective means of influencing
health-related decisions.
Acknowledgments: This work was partially supported by Centers
for Disease Control and Prevention Grant R49/CE001175 and R49/
CCR519614 as a seed grant from the Medical College of Wisconsin
Injury Research Center. An anonymous donor provided the child
passenger restraint systems, and the Milwaukee Northside YMCA
provided seat-placement evaluations.Timothy Corden, MD, and
Chris McLaughlin provided guidance and editorial assistance.
Funding/Support: None declared.
Financial Disclosures: None declared.

References
1.
2.
3.
4.
5.
6.
7.
8.

9.

10.
11.

12.
13.
14.

358

Centers for Disease Control and Prevention. Web-based
Injury Statistics Query and Reporting System. http://www.cdc.
gov/injury/wisqars/index.html. Accessed September 2, 2009.
National Highway Traffic Safety Administration. Traffic
Safety Facts. 2007 Data. http://www-nrd.nhtsa.dot.gov/
Pubs/810987.PDF. Accessed September 2, 2009.
Durbin DR, Elliott MR, Winston FK. Belt-positioning booster
seats and reduction in risk of injury among children in vehicle
crashes. JAMA. 2003;289(21):2835-2840.
Winston FK, Chen IG, Smith R, Elliott MR. Parent driver
characteristics associated with sub-optimal restraint of child
passengers. Traffic Inj Prev. 2006;7(4):373-380.
Simpson EM, Moll EK, Kassam-Adams N, Miller GJ, Winston
FK. Barriers to booster seat use and strategies to increase
their use. Pediatrics. 2002;110(4):729-736.
Ebel BE, Koepsell TD, Bennett EE, Rivara FP. Too small for
a seatbelt: predictors of booster seat use by child passengers. Pediatrics. 2003;111(4 Pt 1):e323-e327.
Bull MJ, Durbin DR. Rear-racing car safety seats: getting the
message right. Pediatrics. 2008;121(3):619-620.
Bilston LE, Finch C, Hatfield J, Brown J. Age-specific
parental knowledge of restraint transitions influences appropriateness of child occupant restraint use. Inj Prev.
2008;14(3):159-163.
National Highway Traffic Safety Administration. Traffic Safety
Facts Research Note 2005: Misuse of Child Restraints:
Results of a Workshop to Review Field Data Results.
2006;DOT HS 809851.
Decina LE, Lococo KH, Ashburn W, Rose J. Identifying
Strategies to Reduce the Percentage of Unrestrained Young
Children. 2009;DOT HS 811 076.
Guide to Community Preventive Services. Motor Vehiclerelated Injury Prevention: Use of Child Safety Seats. http://
www.thecommunityguide.org/mvoi/childsafetyseats/index.
html. Accessed September 2, 2009.
Gardner HG, and the Committee on Injury, Violence, and
Poison Prevention. Office-based counseling for unintentional
injury prevention. Pediatrics. 2007;119(1):202-206.
US Census Bureau. Income, Earnings, and Poverty from the
2004 American Community Survey. 2005.
National Highway Traffic Safety Administration. Child
Passenger Safety-Securing our Most Precious Cargo. http://
www.nhtsa.gov/portal/site/nhtsa/template.MAXIMIZE/menuite
m.9f8c7d6359e0e9bbbf30811060008a0c/?javax.portlet.tpst=
4427b997caacf504a8bdba101891ef9a_ws_MX&javax.portlet.
prp_4427b997caacf504a8bdba101891ef9a_viewID=detail_vi
ew&itemID=ce45e2542a964110VgnVCM1000002fd17898RC
RD&viewType=standard. Accessed September 2, 2009.

15. American Academy of Pediatrics. Car Safety Seats: A Guide
for Families 2009. http://www.aap.org/family/carseatguide.
htm. Accessed September 2, 2009.
16. Wisconsin State Legislature. 2005 Wisconsin Act 106. http://
www.legis.state.wi.us/2005/data/acts/05Act106.pdf. Accessed
September 2, 2009.
17. Cummings P. The relative merits of risk ratios and odds ratios. Arch Pediatr Adolesc Med. 2009;163(5):438-445.
18. Pressley JC, Barlow B, Kendig T, Paneth-Pollak R. Twentyyear trends in fatal injuries to very young children: the persistence of racial disparities. Pediatrics. 2007;119(4):e875-e884.
19. Faelker T, Pickett W, Brison RJ. Socioeconomic differences
in childhood injury: a population based epidemiologic study in
Ontario, Canada. Inj Prev. 2000;6(3):203-208.
20. Overpeck MD, Jones DH, Trumble AC, Scheidt PC, Bijur
PE. Socioeconomic and racial/ethnic factors affecting nonfatal medically attended injury rates in US children. Inj Prev.
1997;3(4):272-276.
21. Gunn VL, Phillippi RM, Cooper WO. Racial differences in
child safety restraint use in Tennessee. Inj Prev. 2005;11:340342.
22. Apsler R, Formica SW, Rosenthal AF, Robinson K. Increases
in booster seat use among children of low income families
and variation with age. Inj Prev. 2003;9(4):322-325.
23. Rangel SJ, Martin CA, Brown RL, Garcia VF, Falcone Jr
RA. Alarming trends in the improper use of motor vehicle
restraints in children: implications for public policy and the
development of race-based strategies for improving compliance. J Pediatric Surg. 2008;43(1):200-207.
24. Glassbrenner D, Ye TJ. National Highway Traffic Safety
Administration. Child Restraint Use in 2006. Demographic
Results. http://www-nrd.nhtsa.dot.gov/Pubs/810797.pdf.
Accessed September 2, 2009.
25. Centers for Disease Control and Prevention. Nonfatal injuries
and restraint use among child passengers—United States,
2004. MMWR Morb Mortal Wkly Rep. 2006;55(22):624-627.

Wisconsin Medical Journal • 2009 • Volume 108, No. 7

The mission of the Wisconsin Medical Journal is to provide a vehicle for professional
communication and continuing education of Wisconsin physicians.
The Wisconsin Medical Journal (ISSN 1098-1861) is the official publication of the
Wisconsin Medical Society and is devoted to the interests of the medical profession and
health care in Wisconsin. The managing editor is responsible for overseeing the production, business operation and contents of Wisconsin Medical Journal. The editorial board,
chaired by the medical editor, solicits and peer reviews all scientific articles; it does not
screen public health, socioeconomic or organizational articles. Although letters to the
editor are reviewed by the medical editor, all signed expressions of opinion belong to the
author(s) for which neither the Wisconsin Medical Journal nor the Society take responsibility. The Wisconsin Medical Journal is indexed in Index Medicus, Hospital Literature
Index and Cambridge Scientific Abstracts.
For reprints of this article, contact the Wisconsin Medical Journal at 866.442.3800 or
e-mail wmj@wismed.org.
© 2009 Wisconsin Medical Society

