
Author Affiliations: Department of Pediatrics, Univer-
sity of Colorado School of Medicine, Aurora.
Correspondence: Dr Daniels, Department of Pediatrics,
University of Colorado School of Medicine, 13123 E 16th
Ave, B065, Aurora, CO 80045 (stephen.daniels
@childrenscolorado.org).
Author Contributions: Study concept and design: Daniels
and Gidding. Acquisition of data: Daniels and Gidding.
Analysis and interpretation of data: Daniels and Gidding.
Drafting of the manuscript: Daniels and Gidding. Critical
revision of the manuscript for important intellectual con-
tent: Daniels and Gidding. Study supervision: Daniels.
Conflict of Interest Disclosures: None reported.

REFERENCES

1. Roger VL, Go AS, Lloyd-Jones DM, et al; American Heart Association Statistics
Committee and Stroke Statistics Subcommittee. Executive summary: heart dis-
ease and stroke statistics—2012 update. a report from the American Heart
Association. Circulation. 2012;125(1):188-197.

2. Blumenthal S, Epps RP, Heavenrich R, et al. Report of the task force on blood
pressure control in children. Pediatrics. 1977;59(5, 2)(suppl):I-II, 797-820.

3. Hagan JF, Shaw JS, Duncan PM, eds. Bright Futures: Guidelines for Health Su-
pervision of Infants, Children, and Adolescents. 3rd ed. Elk Grove Village, IL: Ameri-
can Academy of Pediatrics; 2008.

4. Chiolero A, Bovet P, Paradis G. Screening for elevated blood pressure in chil-
dren and adolescents: a critical appraisal [published online January 7, 2013].
JAMA Pediatr. 2013;167(3):266-273.

5. Falkner B, Daniels SR, Flynn JT, et al; National High Blood Pressure Education Pro-
gram Working Group on High Blood Pressure in Children and Adolescents.
The fourth report on the diagnosis, evaluation, and treatment of high blood pres-

sure in children and adolescents. Pediatrics. 2004;114(2)(suppl 4th report):
555-576.

6. Expert Panel on Integrated Guidelines for Cardiovascular Health and Risk Re-
duction in Children and Adolescents; National Heart, Lung, and Blood Institute.
Expert panel on integrated guidelines for cardiovascular health and risk reduc-
tion in children and adolescents: summary report. Pediatrics. 2011;128(suppl
5):S213-S256.

7. Daniels SR, Loggie JMH, Khoury P, Kimball TR. Left ventricular geometry and
severe left ventricular hypertrophy in children and adolescents with essential
hypertension. Circulation. 1998;97(19):1907-1911.

8. Lande MB, Carson NL, Roy J, Meagher CC. Effects of childhood primary hyper-
tension on carotid intima media thickness: a matched controlled study.
Hypertension. 2006;48(1):40-44.

9. Urbina EM, Khoury PR, McCoy C, Daniels SR, Kimball TR, Dolan LM. Cardiac
and vascular consequences of pre-hypertension in youth. J Clin Hypertens
(Greenwich). 2011;13(5):332-342.

10. Kupferman JC, Lande MB, Adams HR, Pavlakis SG. Primary hypertension and
neurocognitive and executive functioning in school-age children [published June
13, 2012]. Pediatr Nephrol. doi:10.1007/s00467-012-2215-8.

11. Lauer RM, Clarke WR. Childhood risk factors for high adult blood pressure: the
Muscatine Study. Pediatrics. 1989;84(4):633-641.

12. Carnethon MR, Gidding SS, Nehgme R, Sidney S, Jacobs DR Jr, Liu K. Cardio-
respiratory fitness in young adulthood and the development of cardiovascular
disease risk factors. JAMA. 2003;290(23):3092-3100.

13. Gidding SS, Barton BA, Dorgan JA, et al. Higher self-reported physical activity is
associated with lower systolic blood pressure: the Dietary Intervention Study in
Childhood (DISC). Pediatrics. 2006;118(6):2388-2393.

14. Rose G. Sick individuals and sick populations. Int J Epidemiol. 1985;14(1):32-38.
15. Berenson GS, Srinivasan SR, Bao W, Newman WP III, Tracy RE, Wattigney WA.

Association between multiple cardiovascular risk factors and atherosclerosis in
children and young adults: the Bogalusa Heart Study. N Engl J Med. 1998;
338(23):1650-1656.

16. Berry JD, Dyer A, Cai X, et al. Lifetime risks of cardiovascular disease. N Engl
J Med. 2012;366(4):321-329.

The Enigma of Alternative Childhood
Immunization Schedules

What Are the Questions?

A LTERNATIVE CHILDHOOD IMMUNIZATION

schedules have emerged as a distinct phe-
nomenon in response to parental con-
cerns about the safety of the US immuni-
zation schedule and its component

vaccines. Some alternative schedules have been put in writ-
ing,1 many more are ad hoc, and all endorse a spacing out,
a delaying, or a forgoing of at least some vaccines (which
is contrary to what is jointly recommended by the Centers
for Disease Control and Prevention’s Advisory Commit-
tee on Immunization Practices, the American Academy of
Pediatrics, and the American Academy of Family Physi-
cians). None of these alternative schedules have been tested
for their safety and efficacy.

Evaluating alternative schedules, however, is not easy.
The first challenge is to determine the questions of in-
terest. Two seem to be paramount: (1) What is the risk
of acquiring vaccine-preventable disease for children on
alternative schedules compared with children on the rec-

ommended schedule? (2) How do the risks of early- or
late-onset vaccine-related adverse events for children on
alternative schedules compare with those for children on
the recommended schedule? Arguably, the dominant is-
sue is whether any alternative schedule adequately pro-
tects a child—and thereby the child’s community—
from each of the vaccine-preventable diseases, so it
therefore seems essential to answer the first question first.
Only after it is proven that an alternative schedule does
not substantially increase the risk of an individual ac-
quiring a vaccine-preventable disease does it seem rea-
sonable to study that schedule’s safety profile.

Beyond determining the research question, formi-
dable methodological challenges await.2 First, at a mini-
mum, alternative schedules must be precisely defined,
the specific intervals and timing of vaccines within these
schedules clearly identified, and children correctly clas-
sified as actually being on an alternative schedule. Sec-
ond, the lack of one dominant type of alternative sched-
ule imposes its own constraints on the ability to study
them, and grouping several schedules together can be
problematic. For instance, to justify a randomized con-
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trolled trial comparing the recommended schedule for
childhood immunization with any alternative immuni-
zation schedule, there must be an apparent balance of
risks and benefits (ie, equipoise) between the two. This
assessment is both difficult to make if the comparison
group includes different types of alternative schedules
and is, at best, controversial enough such that other study
designs are likely to be employed. Third, to detect rare
events associated with alternative schedules, such as some
disease outcomes or vaccine-related adverse effects, the
use of a large, integrated immunization database like the
Vaccine Safety Datalink is required. In this issue of the
journal, Glanz et al3 illustrate the Herculean effort re-
quired to overcome some of these challenges.

The study by Glanz et al3 also begs the fundamental
question that has implications for immunization policy.
What does it mean to simply consider a research agenda
on immunization schedules that deviate from the rec-
ommended one? Doing so involves a willingness to scru-
tinize something sacred in pediatric preventive care and
public health. This requires both caution and courage.
Inevitably, just raising the question will provoke discus-
sions—between doctors and parents, policy makers and
the public—about the value and timing of each dose in
the current recommended schedule. The current sched-
ule will be deconstructed, and any of it that appears mys-
terious will result in further inquiry. For instance, what
accounts for the variation in childhood vaccine sched-
ules between countries? In the first year of a child’s life,
why is the diphtheria and tetanus toxoids and acellular
pertussis vaccine recommended in Sweden at the ages of
3, 5, and 12 months, in the United Kingdom at the ages
of 2, 3, and 4 months, and in the United States at the ages
of 2, 4, and 6 months? How much of this variation in spac-
ing of vaccines is rooted in tradition—borne out by ex-
perience—rather than differences in vaccine formula-
tions and disease incidence?

There is also the question of utility: given the meth-
odological limitations and hurdles to studying alterna-
tive schedules and the fact that only a minority of par-
ents use them, is the juice worth the squeeze? There may
well be more important uses of limited research and pub-
lic heath resources. The Institute of Medicine Commit-
tee on Assessment of Studies of Health Outcomes Re-
lated to the Recommended Childhood Immunization
Schedule is conducting an independent assessment of the
feasibility of studying health outcomes in children who
were vaccinated according to the recommended sched-
ule and those who were not. It is anticipated that the com-
mittee’s report will be available soon.

Prudence demands that attention be paid to avoiding
unintended consequences similar to those that stemmed
from the 1999 decision to remove thimerosal from in-
fant vaccines.4 Although this action was taken as a pre-
caution and to maintain public confidence in the safety
of infant immunization, it escalated concerns about vac-

cine safety and nurtured discontent regarding immuni-
zation.5 It would be disastrous to have the consider-
ation of a research agenda on the immunization schedule
reinforce the perverse perception that the recom-
mended schedule is not safe.

History is filled with examples in which the field of
medicine was reluctant to entertain alternative scien-
tific hypotheses. Sometimes it was right to remain reluc-
tant (eg, autistic enterocolitis), and sometimes it was not
(eg, miasmas as the cause of cholera). The study by Glanz
et al3 pushes us closer to a point where reluctance may
no longer be tolerable. Parents and clinicians seek guid-
ance, and there is no better guidance than high-quality
scientific evidence. It behooves immunization scientists
and policy makers to continue this pursuit, deliberately
but decidedly. Defining the questions of greatest impor-
tance would be a good start.
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