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Increased Risk of Sudden Death Among Youths
and Stimulant Use: Determining Alternate Po-
tential Factors

To THE EDITOR: Dr. Gould et al. (1) retrospectively deter-
mined the stimulant use rate in children/adolescents who
died suddenly without explanation and in a matched com-
parison group who died as passengers in motor vehicle ac-
cidents. They identified stimulant use in 1.8% of the group
that died suddenly without explanation and in 0.4% of the
motor vehicle accident group. They concluded that this dif-
ference was the result of an increased risk of sudden death
associated with stimulant use. In order to determine the va-
lidity of this conclusion, however, additional questions need
to be considered.

Although Dr. Gould et al. stated that these rates of stimu-
lant use were comparable to the general population, this was
true only for the group that died suddenly without explana-
tion. Olfson et al. (2) reported that the general child/adoles-
cent population rate of stimulant use during the time period
assessed in the study ranged from 0.6% in 1986 to 2.4% in
1997. The 1.8% rate in the group that died suddenly without
explanation is approximately what would have been found
in a random population sample during this 10-year period.
If stimulants significantly increase the risk of sudden death,
wouldn’t we expect the group that died suddenly without
explanation to have had a higher than average rate of stimu-
lant use?

Moreover, why was the detected rate of stimulant use in
the comparison group (0.4%) so much lower than the popu-
lation average? Could stimulant use have been underdetect-
ed in the motor vehicle accident group? If stimulant use was
underdetected in this study, is it possible to know whether
the two groups were subject to the same degree of under-
detection?

The authors reported collecting stimulant use data from
three sources (family surveys, toxicology reports, and medi-
cal examiner reports), but they acknowledged that all three
sources of data were available for only 10% of the paired com-
parisons. Most of the comparisons seem to have been based
on only a single data source. Is it possible that reliance on a
single data source could have contributed to underdetection
or even biased detection? The medical examiner reports ap-
pear to have been the primary basis for more than one-half
of the comparisons. Is it realistic to expect that medical ex-
aminers would have been as likely to collect accurate infor-
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mation on psychotropic medication use in the motor vehicle
accident victims as they would for children who died without
any apparent cause?

Data from family surveys were used in 44% of the com-
parisons, but the limited detail provided about how surveys
were conducted makes it difficult to assess the quality of
these data. Were these direct interviews, or were families
simply sent questionnaires? Were parents asked specifically
about stimulant use? Finally, 10 to 12 years after the inci-
dent, is it realistic to expect that a parent whose child died in
amotor vehicle accident would recall his or her child’s medi-
cations as accurately as a parent whose child died suddenly
with no explanation?
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Dr. Gould Replies

To tHE EpITOR: The thoughtful letters of Drs. Blume, Ros-
tain, Nadkarni, Smith, and Johnson underscore the impor-
tance of examining potential confounding factors other than
stimulants that may have been responsible for our observed
association between sudden unexplained death and stimu-
lant medications.

Drs. Blume and Rostain cite evidence that stimulants may
lower the risk of motor vehicle accidents among adolescents,
thereby introducing a bias toward lower stimulant use in our
comparison group. However, because we selected a compari-
son group of individuals who died as passengers in a motor
vehicle traffic accident involving another motor vehicle, the
benefit ascribed to stimulants would not affect our findings.
Passenger comparison subjects were specifically selected be-
cause they have been found not to be at greater risk for hyper-
activity and other deficits in vigilance, attention, and impulse
control (1).

Dr. Johnson expresses concern that stimulant use in our
case subjects (1.8%) resembles population rates during the
study period and that the rate of stimulant use in our com-
parison subjects (0.4%) was much lower than population
rates. He references rates of 0.6% in 1986 and 2.4% in 1997,
from a report by Olfson and colleagues (2). This report, how-
ever, indicated that 0.7% of youths (age 3-18 years) in 1987
received at least one stimulant prescription for ADHD and
2.9% of youths (age 3-18 years) in 1997 received at least one
stimulant prescription for ADHD. Because of the intermit-
tent nature of stimulant therapy in the community (3), these
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1-year treatment rates would be expected to be considerably
higher than the point prevalence rates that were the focus of
our study. The younger age of the sample reported by Olfson
et al. (3-18 years old) would also be expected to yield sub-
stantially higher rates of stimulant use (4) than our older
study group, 90% of whom were between the ages of 12 and
19 years.

Dr. Johnson further suggests that medical examiner reports
may have biased detection. We cannot exclude the possibil-
ity that, compared with a passenger motor vehicle fatality,
an “unexplained” death may have prompted medical per-
sonnel to ask more questions about medications at the time
of death. However, the primary analysis remained signifi-
cant (odds ratio=7.3, 95% confidence interval [CI]=1.4-74.8,
p=0.015) following exclusion of the one case subject whose
methylphenidate exposure was detected solely by medical
examiner report.

Dr. Johnson’s last concern focuses on the quality of our sur-
veys. A comparable survey was sent to parents of both groups
of children. As noted in our article, the survey included items
assessing past medical history, medications taken at the time
of death, a list of medical problems, and the use of over-the-
counter and prescription medications. A history of sudden
death among relatives was also assessed. The items assessing
medication use were open-ended and did not ask about any
one specific class of medication, including stimulants. The
reasons for taking the medication(s), and the frequency and
duration of use, were also asked. While we cannot rule out the
possibility that parents of children in the sudden unexplained
death group remembered stimulant medications more vivid-
ly than parents of children who died in accidents, we remain
confident that the association of sudden death and stimulant
medication use is valid because our sensitivity analyses sug-
gest that the strength of the association was not sensitive to
the source of stimulant measurement.

Drs. Nadkarni and Smith raise the possibility that group
imbalances in age and year of death might have introduced
bias toward lower rates of stimulant use in our comparison
group. Yet our case (mean age: 15.76 years old) and compari-
son (mean age: 15.83 years old) subjects had nearly identical
mean ages, and the group distributions did not differ in year
of death. Drs. Nadkarni and Smith also hypothesize that un-
measured covariates, such as season of death, income, and
rural places of residence, may have not been comparable
among the case and comparison subjects and that these co-
variates may affect the likelihood of receiving a stimulant.
We do not have information readily available to address
these speculations, but we agree with their expectation that
such factors might attenuate, but not likely eliminate, the
relationship.

We made rigorous efforts to enhance the comparability of
case and comparison subjects that could threaten the validity
of our study’s findings. Significant associations between sud-
den death and stimulant medication use in youths call atten-
tion to potential risks of stimulant medication and hopefully
will increase clinical attention and motivate further study. At
the same time, we appreciate the benefits of stimulant medi-
cation for youths with ADHD and share concerns that phy-
sicians will be discouraged from prescribing stimulants or
parents will discontinue their child’s medication on their own
based on our study’s findings.
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Coalitional Affiliation Rather Than Religiosity
Might Explain the Heritability of Church At-
tendance

To THE EDpITOR: We were struck by the high level of genetic
loading of church attendance in adulthood (58% of variance)
reported by Kenneth S. Kendler, M.D., and John Myers, M.S.,
in the October 2009 issue of the Journal (1). Church atten-
dance was a factor associated with less alcohol and nicotine
consumption in the study. A simple, easily defined behavior,
church attendance could be interpreted as a proxy of religios-
ity, which is a much more complex, multidimensional con-
struct (2). In fact, church attendance belongs to the social
religiosity dimension, one of the seven religiosity dimensions
derived from a factor analysis the authors performed for their
questionnaire data in a previous study (2). The other six reli-
giosity dimensions were general religiosity, involved God, for-
giveness, God as a judge, unvengefulness, and thankfulness.

Religiosity as a whole has been shown to be heritable (3)
and has been hypothesized to be an adaptation or by-product
of our evolution (4). Specific neural correlates to religiosity
(i.e., God’s perceived level of involvement, God’s perceived
emotion, and doctrinal/experiential religious knowledge)
have been demonstrated (5). For such complex phenotypes,
itis very difficult to demonstrate that there is no intermediate
factor that more clearly explains the role of genes. Indeed, in
the study by Kendler and Myers (1), subjects were all Cauca-
sian male twins born in Virginia, 85% of whom were Protes-
tant, mostly fundamentalist or Baptist. It is not clear that one
would find similar results in subjects from another sociocul-
tural context, since regular attendance at religious services
can vary widely, from 1.7% (Estonia) to 62.3% (Turkey) in a
recent European cross-cultural survey (6). It could then be
speculated that the heritable trait captured by church atten-
dance could rather be defined as the disposition to perform
socially meaningful rituals in order to reinforce coalitional af-
filiation, as proposed by Boyer (4). Although this hypothesis
is also difficult to prove, the selection (throughout genera-
tions) of people with high capacity to reinforce group coali-
tion makes sense, at least regarding breeding potential and
surviving in social groups.
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