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Adult Lactose Tolerance Is Not an Advantageous
Evolutionary Trait

To the Editor.—
I read with great interest the recent article from Fomon1 in

which he refers to the well-known hypothesis that views the
variable frequencies of lactase persistence in different human pop-
ulations and, consequently, the possibility for some adults to feed
on milk (lactose tolerance) as an advantageous evolutionary trait
that has been genetically determined and brought about through
centuries of natural selection. This notion stands as a common
statement in current medical literature, and most authors have
accepted its validity since the 1970s.2,3

Because adult mammals are lactose-intolerant, this hypothesis
is, moreover, based on the low percentage of lactose malabsorp-
tion and high enterocyte lactase activity (0–30%) among popula-
tions originating in northwestern Europe and in some ethnic
groups around the Mediterranean and Near East, in Africa, and on
the Indian subcontinent. These people share the longest known
tradition of dairying, since humans first domesticated livestock
and practiced milk-based pastoralism (6000–9000 years ago), mak-
ing milk abundant for adults. Accordingly, lactose tolerance is
supposed to be due to a genetic mutation for lactase persistence,
allowing carriers to have milk as a nutritional resource, especially
useful in times of food shortage. For the majority of the world’s
populations, however, the absence of genetic challenge has meant
that no evolution has occurred.

Mutation, in combination with natural selection, is most fre-
quently the mechanism utilized to explain these changes in genetic
frequency, assuming that the ancestral state was that of nonper-
sistence (the normal mammalian state) and that the relevant mu-
tation probably originated before the geographical expansion of
modern humans. Mathematical models trying to explain this ge-
netic polymorphism require high selection coefficients and a rea-
sonable starting gene frequency.4 Such outstanding genetic
change during so short an evolutionary span, as claimed, implies
an increase in the survival and fertility rates of the lactase-persis-
tence gene carriers to displace the noncarriers in so few (200–300)
generations.

Evidence does not support such a hypothesis; the rate of recur-
rent mutation needed to explain these changes in the genetic
frequencies would be very high, 100 to 1000 the usual (�10�5 or
10�6 per generation for most loci in most organisms). At these
usual rates, mutation without selection would bring about only
slow changes in the gene frequency in 250 generations. In addi-
tion, individual fitness (the contribution of offspring to the next
generation) does not exhibit any difference between lactose-toler-
ant and lactose-intolerant people; no differences in viability or
fertility rates in the prereproductive or reproductive periods have
been noticed up to now. Moreover, fitness is greater by far in
lactose-intolerant populations, and figures show, curiously, that
an increase in lactose-tolerance rates is, in general, paralleled by a
decrease in demographic values, and vice versa. There are addi-
tional unexplained facts concerning the lactase-persistence poly-
morphism that the evolutionary hypothesis has been unable to
explain, but expounding on them would make this letter too
protracted.

However, what is more important is that the rationale of evo-
lutionary analysis tells us that restricting milk to the nursing
period of mammals is more efficient (greater fitness) than to share
it with older individuals. As Fomon points out, the evolutionary
forces are focused on the survival of the mother-offspring unit;
postreproductive individuals (“the genetic dustbin”5) do not di-
rectly contribute to evolutionary changes.

In short, evidence does not support the evolutionary hypothe-
sis of lactase persistence in human adults as a consequence of
selection. A founder effect could be a more suitable explanation to

justify this trait, and this mechanism does not need the coopera-
tion of natural selection.

Juan Brines, MD
Department of Pediatrics, Obstetrics, and Gynecology
Universidad de Valencia
46022 Valencia, Spain

REFERENCES
1. Fomon SJ. Assessment of growth of formula-fed infants: evolutionary

considerations. Pediatrics. 2004;113:389–393
2. Simoons FJ. Primary adult lactose intolerance and the milking habit: a

problem in biological and cultural interrelations. II. A culture historical
hypothesis. Am J Digest Dis. 1970;15:695–710

3. Kretchmer N. Lactose and lactase. A historical perspective. Gastroenter-
ology. 1971;61:805–813

4. Swallow DM. Genetics of lactase persistence and lactose intolerance.
Annu Rev Genet. 2003;37:197–219

5. Medawar P. An unsolved problem in biology. In: The Uniqueness of the
Individual. London, United Kingdom: Methuen; 1957:44–70

doi:10.1542/peds.2004-1088

Does Children’s Watching of Television Cause
Attention Problems? Retesting the Hypothesis in
a Danish Cohort

To the Editor.—
In a recent issue of Pediatrics, Christakis et al1 reported an

association between the number of hours of watching television
close to 2 and 4 years and parents’ report on their children’s
behavior in early school age.

Based on the findings, the authors suggest that we generally
limit young children’s television use. This is probably a good idea,
but we question whether this report creates additional evidence
for this advice.

The authors reported a 9% increase in risk of attention prob-
lems for each daily hour of television-watching. The measure of
adverse behavior was based on a score of maternal report of child
behavior including restlessness, concentration problems, impul-
siveness, confusion, and obsession. A similar association was
found at both ages of reported television-watching, which would
be unexpected if the association was caused by an influence on
brain development.

A log-linear association is anticipated, but whether such a
relationship is actually present in the data is obscure. This partic-
ular strategy of analysis may provide more statistical power, but
the assumption of a log-linear association is strong and implies
that any additional hour of watching television provides the same
log-linear increase in risk, whereas a threshold effect or other
nonequidistant associations may very likely be present.

We retested the hypothesis in a part of the Aarhus Birth Cohort,
which consists of all children born from 1990 at the Aarhus Uni-
versity Hospital, Denmark. As part of a follow-up program for
children born in 1991–1992 and examined at 8 months of age,2
participating mothers were asked about their child’s television-
watching on the day previous to completion of the questionnaire
when children were 31⁄2 years old. The relevant child behavior at
that age was evaluated by a questionnaire developed for pre-
schoolers by Behar3 based on the Rutter scale.

The behavior of the children was evaluated further at the age of
10 to 11 years by the mother using an “ADHD [attention-deficit/
hyperactivity disorder] problem score” based on a selection of 12
questions from the Child Behavior Checklist4 identified by their
relation to the ADHD diagnosis in a previous Danish study.5 The
following year, teachers and parents filled in the Strength and
Difficulties Questionnaire,6 and their reports were summarized to
identify probable and likely ADHD cases.7

We found no significant association between hours of watching
television and behavioral problems in any of the age groups,
although the results do not rule out such an effect, especially not
for those who spend the longest time in front of the television
(Table 1).

US children apparently watch much more television than Dan-
ish children, and if there is a threshold level for effect, we may not
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be able to detect an association. Our data indicate that a threshold
for no effect may exist.

It is a clinical experience that watching television can engage
children with ADHD for some time, probably because of the
constant visual and auditory stimuli they receive from these me-
dia. The parents of these children may therefore be more likely to
allow them to watch television for longer periods of time. The
children in our study, who were watching �11⁄2 hour of television
at the age of 31⁄2 years, were more likely to have ADHD-like
behavior already at this age. The direction of causality may very
well be the opposite of what is concluded by Christakis et al.

We cannot exclude the possibility that watching television in
childhood may cause behavioral problems, but we need better
studies to further elucidate this association.

Carsten Obel, MD, PhD
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In Reply.—
We are pleased that Obel et al have tried to replicate our

findings in a Danish data set of convenience and happy to reply to
their letter. They are surprised that the association between tele-
vision-viewing and attentional problems that we found was sim-
ilar at ages 1 and 3. We are not. Many of the children in our study
were included in both the age-3 and the age-1 analysis, and in fact
the amount of television viewed at age 3 years is highly correlated
with the amount viewed earlier.1 Thus, it is not surprising that
television viewed at 3 years and at 1 year had similar odds ratios
within the context of our data set. Their next point is that they
found an association between television-viewing and behavioral
problems in their data set at age 31⁄2 years but not in subsequent
years. In reviewing their data, it must first be noted (as they too
acknowledge) that Danish children watch considerably less tele-
vision than US children do. Fewer than 6% of children in their
sample watched �2 hours per day at age 3 years as opposed to
�50% of US children at the same age.2,3 Their analysis therefore
has considerably less power than ours did to detect a significant
difference at these levels of viewing. In addition, as underpowered
as they are, they do report an odds ratio of 2.0 for “probable and
likely” ADHD cases at 11 to 12 years. Although this finding is not
significant as the 95% confidence interval extends from 0.7 to 5.5,
with more data in this range it might have been. Moreover, it is
also possible that the kinds of programming available in the

TABLE 1. ADHD Relevant Behavior According to Hours of Television-Watching

Age 31⁄2 y,
Behar score*

Age 10–11 y,
ADHD Problem Score†

Age 11–12 y,
SDQ Algorithm‡

Hours of Watching
Television,
Age 31⁄2 y

N N % OR 95% CI N % OR 95% CI N % OR 95% CI

�1⁄2 168 9 5 1 16 10 1 9 5 1
1⁄2–1 555 34 6 1.1 0.5–2.4 38 7 0.7 0.4–1.2 32 6 1.0 0.5–2.2
1–11⁄2 346 23 7 1.2 0.6–2.7 25 7 0.7 0.3–1.3 22 6 1.1 0.5–2.4
11⁄2–2 204 23 11 2.2 1.0–4.9 14 7 0.6 0.3–1.4 15 7 1.3 0.6–3.1
�2 76 8 11 2.0 0.8–5.5 9 12 1.2 0.5–3.0 8 11 2.0 0.7–5.5

Logistic regression was adjusted for gender. Shown are singletons born in the Aarhus Birth Cohort 1991–1992 (N � 1349). OR indicates
odds ratio; 95% CI, 95% confidence interval.
* Sum of �4 on a 4-symptom Lickert-based scale (possible score: 0–8)–hyperactive/distractible scale.3
† An “ADHD problem score” of �5 of 12 selected behavior symptoms (possible score: 0–12) from the Child Behavior Checklist.5
‡ Probable and likely ADHD cases based on a combination of parent and teacher reports (Strength and Difficulties Questionnaire �SDQ�
score/impact).7

LETTERS TO THE EDITOR 1373
 by on November 9, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


United States and Denmark are different. Different types of chil-
dren’s programming have been shown to vary with respect to the
pacing and to lead to differences in children’s attention spans at
young ages.4–8

Finally, we concur that better research of the effects of televi-
sion-viewing in this age group is needed. It has been said that
“many parents are enlisting the help of a stranger to raise their
children.”9 That stranger’s influence warrants more robust study.
We are pleased to be part of that effort.

Dimitri A. Christakis, MD, MPH
Department of Pediatrics and Child Health Institute
University of Washington
Seattle, WA 98115

Department of Health Services
Seattle, WA 98115

Children’s Hospital and Regional Medical Center
Seattle, WA 98115

Frederick J. Zimmerman, PhD
Child Health Institute
University of Washington
Seattle, WA 98115

Department of Health Services
Seattle, WA 98115
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Effectiveness of Neonatal Intensive Care for
Extremely Low Birth Weight Infants

To the Editor.—
I commend Doyle et al1,2 for the thorough longitudinal fol-

low-up of their extremely low birth weight infants over 2 decades,
which demonstrated greater overall and quality-adjusted survival
for the most recently born cohorts. However, I think the authors
overinterpreted the outcome data in concluding that these data
demonstrate effectiveness and efficiency of neonatal intensive
care. The study actually provides little information regarding
neonatal intensive care management over the 2 decades and no
data specifically relating neonatal management to the improved
survival. The provision of neonatal intensive care over these de-
cades has undoubtedly contributed to improved survival, but the
influence of neonatal care should not be separated from obstetrical
management as has been done in the Doyle et al study.

Specific obstetrical interventions including antenatal corticoste-
roid use,3 more liberal cesarean section delivery,4 and increased

prenatal care5 have proven or suggested benefit for survival and
decreased morbidity for low birth weight infants. It is likely that
over the study period, obstetrical providers increasingly used
these and other interventions for pregnancies at marginal gesta-
tions. Previous studies have suggested that a change in perception
by obstetrical providers, without new technical interventions, may
significantly benefit neonatal survival.6,7

It is reassuring that in this geographically defined population,
greater survival for extremely low birth weight infants was asso-
ciated with increased quality-adjusted survival, which has cer-
tainly not been universally reported.8,9 However, before conclud-
ing that this outcome has resulted from effective and efficient
neonatal care, prenatal (and perhaps postneonatal) influences and
associated costs must be considered in the analysis.

Howard W. Kilbride, MD
Section of Neonatal Medicine
Department of Pediatrics
Children’s Mercy Hospitals and Clinics
Kansas City, MO 64108
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In Reply.—
Dr Kilbride is concerned that we have overinterpreted the data

in our reports of the effectiveness1 and efficiency2 of neonatal
intensive care and particularly that we have overlooked the con-
tribution of obstetric interventions. What we have done is to
quantitate the overall effectiveness of neonatal intensive care,
without trying to measure the individual contributors, including
obstetric interventions, to the outcomes. We also incorporated
postneonatal care by including any hospitalizations beyond 28
days up to 5 years of age (2 years of age for the 1997 era).

We agree with Dr Kilbride in that obstetric care has changed
over the 2 decades of our study and that obstetric decision-making
for extremely low birth weight (ELBW; birth weight: 500–999 g)
infants is important to their outcome. The overall contribution of
obstetric care might be best quantitated in the changes in avail-
ability of neonatal intensive care for ELBW infants, the final step
in the overall evaluation of neonatal intensive care.3 Availability
addresses the issue of whether intensive care is reaching those
who need it. We have reported elsewhere on the changing avail-
ability of neonatal intensive care for ELBW infants in Victoria,
Australia.4 As measures of availability, we determined the
changes in both the proportion of ELBW infants who were offered
intensive care as well as the place of birth of these infants. Over
time, the proportions offered intensive care rose substantially
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