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Purpose: To determine adherence to the American Academy of Pedi-
atrics guidelines for thyroid screening in children with Down syndrome
among primary care providers in the states of Oklahoma and Nebraska.
Methods:We sought to identify all children with Down syndrome born
in Oklahoma and Nebraska between 1994 and 2004 and review their
medical records for evidence of thyroid screening. Patients were iden-
tified through a State Department of Health birth defects registry in
Oklahoma and through participation in genetics clinics and laboratories
in Nebraska and Oklahoma. Charts obtained from primary care provid-
ers were reviewed and the number of actual thyroid screens was
compared with the number of recommended screens for each individual
during the study period. Results: In Oklahoma, 13% of participating
children received all thyroid screens recommended in the guidelines. In
Nebraska, 14% of children received all recommended thyroid screen-
ings. Among participants in Oklahoma, a mean of 34% of recommended
thyroid screenings were performed. In Nebraska, a mean of 45% of
recommended thyroid screenings were performed. Conclusions: The
level of adherence to the American Academy of Pediatrics guidelines
for thyroid screening in children with Down syndrome is low. Factors
contributing to this low level of adherence need to be identified and
addressed. Genet Med 2009:11(7):548–551.
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Down syndrome is the most common chromosomal disorder
in liveborn infants, occurring in approximately 1 in 600

births, and is associated with several complex medical condi-
tions. For these reasons, physicians and others who provide
medical care for children are likely to encounter patients with
Down syndrome on a routine basis. The association between
Down syndrome and thyroid dysfunction is well established.1–5

Although the reported frequency of hypothyroidism in patients
with Down syndrome varies with study design and the ages of
patients studied, both longitudinal and cross-sectional studies
have demonstrated a significantly increased frequency of hypo-
thyroidism among children and adults with Down syndrome.1–6

By adulthood, the reported cumulative incidence may approach

30%.2 Studies of thyroid function in adults with Down syn-
drome have revealed that 8–10% of patients had previously
unrecognized hypothyroidism requiring medical intervention.6,7

Furthermore, because many of the symptoms of hypothyroidism
in children are also features of Down syndrome (delayed de-
velopment, increased body mass index, decreased linear growth,
constipation, and muscle weakness), impaired thyroid function
may be difficult to detect clinically in this group of patients. The
frequency of hyperthyroidism is less well established, but it
seems higher in children with Down syndrome than in those
without it.2

To guide care, the American Academy of Pediatrics (AAP)
Committee on Genetics issued a policy statement entitled,
“Health Supervision for Children with Down syndrome,” in
1994 and revised their recommendations in 2001.8,9 Both guide-
lines recommended screening of children with Down syndrome
for thyroid disease at ages 6 months, 12 months, and annually
thereafter.

In the United Kingdom, a similar guideline has been pub-
lished and recommends biochemical screening for thyroid dys-
function at least every 2 years after the first year of life.10

Among pediatricians in the United Kingdom, 71% of those who
responded to a survey reported adhering to the national recom-
mendations for thyroid screening in patients with Down syn-
drome.11 However, recent studies evaluating adherence to AAP
practice guidelines for other pediatric conditions have revealed
poor adherence among clinicians in the United States.12,13 We
reviewed the medical records of children born with Down
syndrome in Oklahoma and Nebraska to determine adherence to
the AAP guidelines on thyroid screening.

MATERIALS AND METHODS

We sought to identify all children with Down syndrome born
in Nebraska and Oklahoma between January 1994 and Decem-
ber 2004 and to review their medical records for documentation
of thyroid screening. Documentation of an order for a thyro-
tropin level (thyroid stimulating hormone [TSH]), a thyroxine
level (T4), or a free thyroxine level (fT4), or the results of a
measured level of one of those biochemical markers was con-
sidered evidence of thyroid screening. We chose to identify
children born after 1994, the year in which the AAP policy
statement was first published. We also chose to evaluate chil-
dren who were at least 6 months of age when data collection
began because this is the age at which first thyroid screening is
recommended beyond the neonatal period.

In Nebraska, patients were identified through their participa-
tion in the clinical genetics services (clinics and laboratory) at
the Munroe-Meyer Institute for Genetics and Rehabilitation. In
Oklahoma, patients were identified through the Oklahoma Birth
Defects Registry of the State Department of Health or through
their participation in the Genetics clinic or laboratory at the
University of Oklahoma Health Sciences Center. Letters offer-
ing participation in the study were sent to the parents of children
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identified as having Down syndrome. Two follow-up letters
were sent to maximize enrollment. Once enrolled, parents were
asked to permit release of all medical records from each primary
care physician who provided care for the enrolled child between
1994 and 2007. The study was approved by the Institutional
Review Boards of the Munroe-Meyer Institute for Genetics and
Rehabilitation, the University of Oklahoma Health Sciences
Center, and the Oklahoma State Department of Health. In-
formed consent was obtained from the parents of all participat-
ing patients.

For many subjects, medical records covering the child’s
complete life span were not available. In these cases, we ac-
cepted data only if an entire year’s worth of medical records
were available, because the AAP guidelines recommend annual
screening. Screening tests to be performed at 6 months of age
were allowed a window of �1 month and annual thyroid tests
were allowed a window of �3 months to be deemed, “in
adherence.” For children eventually diagnosed with thyroid
disease, we determined adherence with the screening recom-
mendations up to the time of diagnosis with thyroid disease.
Patients identified with thyroid disease at birth were excluded
from the study.

RESULTS

In Nebraska, a total of 299 patients were identified and 107
responses to the mailings were received. Two declined to par-
ticipate. Of the 105 subjects whose caregivers agreed to partic-
ipate, records were obtained for 80 subjects. The records of
these 80 subjects, representing 27% of identified children, were
reviewed for evidence of thyroid screening. Of these 80 sub-
jects, 11 (14%) were 100% adherent to the guidelines. On the
basis of the duration of follow-up, a mean of five screening
thyroid tests were recommended per child during the study
period and, according to medical records, a mean of 2.1 thyroid
screening tests per child were actually performed. This resulted
in a mean compliance rate of 45% among the Nebraska cohort
(Table 1).

In Oklahoma, 565 patients were identified and 96 families
responded the mailings. Three declined to participate. Of the 93
subjects whose caregivers agreed to participate, investigators
were able to obtain the medical records of 48 subjects. The
records of these 48 subjects, representing 8% of identified
children, were reviewed for evidence of thyroid screening. Of
the 48 subjects in Oklahoma, 6 (13%) were 100% adherent to
the guidelines. A mean of 3.4 screening thyroid tests per child
were recommended during the study period and a mean of 1.1
thyroid screening tests per child were actually performed, re-

sulting in a mean compliance rate of 34% among the Oklahoma
cohort (Table 1).

Patients in each state were identified through different meth-
ods and therefore the data were not combined. There was no
statistically significant association between state and 100% ad-
herence to the guidelines (�2 analysis, P � 0.84). However, the
overall compliance rate was significantly higher among Ne-
braska patients compared with Oklahoma patients (Wilcoxon
test, P � 0.05). We also sought to determine if there was an
association between attendance at a genetics clinic at the par-
ticipating academic centers and adherence to the guidelines. In
Nebraska, 12 of 80 subjects (15%) had attended the genetics
clinic at the Munroe-Meyer Institute and in Oklahoma 13 of 48
subjects (27%) had attended the genetics clinic at the University
of Oklahoma Health Sciences Center. We found that there was
no statistically significant association between state and genet-
ics clinic attendance (�2 analysis, P � 0.10), between genetic
clinic attendance and median compliance rate (Wilcoxon test,
P � 0.54) or genetics clinic attendance and 100% adherence (�2

analysis, P � 0.33).
In addition, we sought to determine if the age of the subjects

during the study period was associated with compliance rate.
We found that age (in years) was not significantly correlated
with mean compliance rate in either state (Nebraska, P � 0.20;
Oklahoma, P � 0.69). However, in Nebraska there was a
significant difference in the median age of those subjects who
were 100% adherent to the guidelines compared with those who
were not (P � 0.001). In Oklahoma, there was also a difference
in the median age of those subjects who were 100% adherent
compared with those who were not; however, this difference did
not reach statistical significance (Table 2).

DISCUSSION

Thyroid disease, particularly hypothyroidism, is common
among children with Down syndrome. Hypothyroidism may be
more difficult to diagnose in children with Down syndrome
because of the overlap of the early clinical signs of hypothy-
roidism and the common features of Down syndrome. For this
reason, the AAP has recommended early and frequent screening
for thyroid disease in these children. Our findings indicate a low
level of adherence to these recommendations among primary
care providers. The total number of patients in the study who
were evaluated at genetics clinics in the respective states was
small and evaluation in the subspecialty genetics clinic did not
seem to significantly improve the adherence rate. In both states,
the median age of patients who were 100% adherent to the
guidelines was younger than patients who were not 100%
adherent and this was statistically significant among the patients
in Nebraska. The lack of statistical significance in the age

Table 1 Adherence to recommendations for thyroid
screening by state, Nebraska and Oklahoma

State
Nebraska
(N � 80)

Oklahoma
(N � 48)

No. 100% adherent patients (%) 11 (14) 6 (13)

Mean No. screenings recommended per child 5.0 3.4

Mean No. screenings performed per child 2.1 1.1

Mean compliance rate per childa (%) 45 34
aMean compliance rate � mean number of screenings performed per child/mean
number of screenings recommended per child.

Table 2 Adherence to recommendations by age,
Nebraska and Oklahoma

State
Nebraska
(N � 80)

Oklahoma
(N � 48)

Age ranges of patients in years
(median)

0.5–10 (4) 1–10 (2)

Median age of patients who were 100%
adherent (yr)

1 1.5

Median age of patients not 100%
complaint (yr)

4 2.5
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difference among the Oklahoma patients may be related to the
smaller sample size. One potential explanation for the better
adherence among younger patients may be that encounters with
primary care physicians are more frequent for children at
younger ages and parents and clinicians may be more vigilant
when children are younger.

Some authors, however, have called into question the advis-
ability of annual thyroid screening in children with Down
syndrome.5,14 Among patients with Down syndrome, there is a
high incidence of isolated increased TSH with normal fT4
levels in the absence of clinical signs of hypothyroidism. This
condition has alternatively been termed subclinical hypothy-
roidism, implying a biochemical variation with no overt clinical
consequences.1,5,14–18 The concern is that the identification of
such children through frequent laboratory screening is unnec-
essary and may result in over diagnosis and treatment.

The significance and natural history of isolated elevated TSH
with normal fT4 in patients with Down syndrome remains
unclear. Some of these patients clearly go on to develop overt
hypothyroidism on repeat testing.14,19 However, some children
with Down syndrome demonstrate a persistently elevated TSH
for at least several years without developing overt hypothyroid-
ism, whereas others revert to normal.3,14,19 This information
highlights the need for careful interpretation of the biochemical
results of thyroid screening among children with Down syn-
drome. However, in some studies persons with Down syndrome
with isolated elevated TSH values have been shown to have
lower intelligence quotient (IQ) scores and lower adaptive be-
havior than euthyroid patients with Down syndrome.18,20,21 In
addition, neonates with Down syndrome who were treated with
thyroxine despite normal newborn screening results had less
motor delay and better growth at 2 years of age than children
with Down syndrome who received placebo.22 More research is
needed to elucidate the relationship between elevated TSH and
possible morbidity and response to treatment in this population.

There is no question that the risk of acquiring thyroid disease
persists throughout childhood and into adulthood for these
patients. Down syndrome is a relatively common condition that
most physicians caring for children will encounter in clinical
practice. For these and other reasons, expert panels in both the
United States and the United Kingdom have determined that
early and frequent laboratory screening is needed to identify
children at risk for developing morbidity related to undiagnosed
thyroid disease. Although 71% of physicians in the United
Kingdom reported adhering to the national recommendations
for thyroid screening on a survey, actual rates of documented
screenings may, in fact, be lower than that reported. In light of
the results of previous studies in older children and adults with
Down syndrome, the low level of adherence found in the current
study is likely to lead to under diagnosis of hypothyroidism
in this population. Indeed, studies in adult patients with
Down syndrome have revealed a high incidence of undiag-
nosed hypothyroidism.7,15

The current study is limited by the marginal response rate
among recruited patients identified with Down syndrome in the
respective states, especially in Oklahoma. In Oklahoma, pa-
tients were identified through the Oklahoma Birth Defects Reg-
istry and therefore current addresses were not available for
many registered subjects. Another limitation is the fact that
medical records for each patient’s entire life span were often not
available and determination of adherence could only be ascer-
tained for the time periods in which medical records were
available. In addition, it is possible that some thyroid screening
tests were performed on the study patients but not documented
in primary care physician’s medical records. However, subspe-

cialist’s records were evaluated when available and ensuring
compliance with routine screening measures is clearly within
purview of primary care physicians. Other factors that may
affect compliance with the screening guidelines but were not
evaluated in the current study include patient socioeconomic
status, comorbid medical conditions, or the location and type of
primary care provider (nurse practitioner, pediatrician, or family
physician).

The low level of adherence to screening recommendations in
this study is concerning and suggests a need to identify factors
contributing to poor adherence to the AAP policy statement and
other practice guidelines. Several published studies have sought
to identify barriers to guideline implementation and identify
strategies for improvement. Broad dissemination of guidelines,
frequent clinical reminders, and auditing activities for quality
assurance seem to all be important in improving adherence to
clinical guidelines.23,24 Additionally, it is important to provide
information regarding screening recommendations to the fami-
lies of affected children. Other potential factors contributing to
the low adherence may include parental and patient resistance to
obtaining blood tests and the lack of a medical home among
patients with Down syndrome. Research to determine adherence
to the other recommendations contained within the AAP Policy
Statement, “Health Supervision for Children with Down syn-
drome,” would also be helpful.
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