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Introduction
A pathological association between Down syndrome and
thyroid disorders was first described by Bourneville in 1903,
with subsequent confirmation by others (Hill, 1908; Gordon,
1930). During the last 30 years a clinical association between
Down syndrome and thyroid disorders has been established
with many reports demonstrating abnormalities of thyroxine
(T4), triiodothyronine (T3) and thyroid stimulating hormone
(TSH) (Table 1). Case reports of hypothyroidism (Maranon
et al, 1951; Aarskog, 1969; Schindler, 1989) and hyperthy-
roidism (Gilchrist, 1946; Hayles et al, 1965;  Blumberg and
Ruskin, 1987) in subjects with Down syndrome have been
published. The prevalence of hypothyroidism has been
found to be greater than that of hyperthyroidism; a ratio of 9%
to 1.8% was proposed by Kinnell et al (1987).

An association between Down syndrome and immunologi-
cal disorders, including thyroid autoimmunity, has been
reported (Gershwin et al, 1977; Kennedy et al, 1992). The
relationship between Down syndrome and autoimmune
thyroid disease was first described by Mellon et al (1963) and
has been confirmed by subsequent reports (Burgio, 1965;
Hollingsworth et al, 1974; Dinani and Carpenter, 1990).

This study reports the findings of thyroid screening in adults
with Down syndrome, especially in elderly subjects and
patients on thyroxine replacement for whom information of
thyroid status is lacking. A possible association between
thyroid autoimmunity and thyroid status was investigated.

Methodology
Adults with Down syndrome, aged 16 years and over, resi-
dent in hospital and the community (family or small group
homes) were assessed. Subjects were involved in a longi-
tudinal study investigating healthcare in adults with Down
syndrome in the West Midlands. This cohort was a large
(>200 subjects) sample, with a wide age distribution, inves-
tigating both hospital and community residents, from a wide
geographical region and who had been clinically and cy-
togenetically screened for Down syndrome.

Thyroxine (T4) and thyroid stimulating hormone (TSH), along
with thyroid antibodies (anti-thyroglobulin [ATA] and anti-
microsomal [AMA] antibodies) were measured. Reference
values for T4 were 12-26 pmol/l, for TSH 0.3-4.0 microIU/ml
and thyroid antibodies were positive at 1:1600 to 1:400.
Whether subjects were prescribed thyroxine replacement
was recorded. Frequency of the differing results for thyroid
status was calculated and comparative analysis using Chi-
square was undertaken to investigate any association be-
tween thyroid status and thyroid autoimmunity. Thyroid sta-
tus of subjects on thyroxine replacement was assessed.

Results
Two-hundred and one subjects were enrolled into the study
but thyroid status was only available for 160 subjects; 89
(55.6%) male and 71 (44.4%) female. Forty-one subjects
were either uncooperative with venesection or venesection
failed on two attempts. The mean age of the 160 subjects was
43.4 years (standard deviation [SD] 12.58; standard error
[SE] 9.88; age range 17-76 years). Ninety-two individuals
(57.5%) were aged 40 years and over and 34 (21.3%) were
over 50 years of age.
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This study investigated thyroid dysfunction in 160 adults
with Down syndrome; mean age 43.4 years, 57.5% over
the age of 40 years. Thirty-five percent had evidence of
thyroid dysfunction with subclinical hypothyroidism
(11.9%) and definite hypothyroidism (8.1%) being the
commonest abnormalities. An association between thy-
roid dysfunction and thyroid autoimmunity was found (P=
0.01). Monitoring of thyroid status in subjects on thyroxine
replacement was found to be poor. Recommendations
are discussed.
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The majority of the individuals were living in the community
with 59 (36.9%) living in supervised community units and 64
(40.0%) living in their family homes. Thirty-seven (23.1%)
were resident in the hospital setting. Thirty (18.8%) individu-
als had mild learning disabilities, 106 (66.3%) had moderate
and 22 (13.8%) had severe impairment and two were un-
known.

One hundred and four individuals (65%) had normal thyroid
function tests (normal T4 and normal TSH) with 56 (35%)
individuals having an abnormality of T4 and/or TSH. The
commonest abnormality present was sub-clinical hypothy-
roidism (normal T4 and increased TSH) and this was present
in 19 cases (11.9%).  Definite biochemical hypothyroidism
(low T4, increased TSH), requiring immediate management
was seen in 13 (8.1%) cases. Definite hyperthyroidism
(raised T4, decreased TSH) was found in five cases (3.1%).
Overall results are given in Table 2 (on page 70).

Results for anti-microsomal antibodies (AMA) were avail-
able for 104 (65%) of individuals. Twelve individuals (11.5%)
had positive antibodies and 92 (88.5%) were negative. For
anti-thyroglobulin (ATA) antibodies there were similar find-
ings with results available for the same individuals, with
seven individuals (6.7%) positive and 97 (93.3%) negative.

For all seven cases where AMA were positive, ATA were also
positive. This suggests there is an association between
positive ATA and positive AMA results and negative ATA and
negative AMA results. However, the numbers are too small
for further statistical analysis.

For the 12 individuals with positive thyroid antibodies, four
(33.3%) had normal plasma levels of thyroid hormones
(thyroxine and TSH) and eight  (66.7%) had abnormal levels,
either sub-clinical hypothyroidism (normal thyroxine, raised
TSH) or definite hypothyroidism (low thyroxine and raised
TSH). No case of positive thyroid autoimmunity and hyper-
thyroidism was found.  Although the numbers are small,
these findings suggest there is a clinical association be-
tween the finding of positive thyroid autoimmunity and
subclinical or definite hypothyroidism (Chi-squared with
Fishers Exact probability P= 0.01).

Thirty (14.9%) subjects were on thyroxine replacement, with
thyroid status results available for 25 individuals. Eighteen
(72%) of this group had plasma thyroxine levels within the
normal range. Six (24%) had plasma levels above the upper
limit of the therapeutic range and one person had levels
below the lower limit of the therapeutic range (Table 3). Five
(20%) fulfilled criteria for biochemical hyperthyroidism and
oneperson for biochemical hypothyroidism.

Author (Ref) (Year) Number of
subjects in

study

Age range in
years

Male/Female Number of patients with
thyroid dysfunction

(abnormalities in one or
more value of T4/T3/TSH*)

No. %

Pearse et al
Hillman
Hollingsworth et al
Piffanelli et al
Baxter et al
Murdoch et al
Sare
Korsager et al
Quinn
Lobo et al
Samuel et al
Hughes et al
Vladutiu et al
Fort et al
Ziai et al
Coleman & Abbassi
Pueschel & Pezzullo
Cutler et al
Kinnell et al
Mani
Sharav et al
Tirosh et al
Dinani & Carpenter
Zori et al
Pozzan et al

(1963)
(1969)
(1974)
(1974)
(1975)
(1977)
(1978)
(1978)
(1980)
(1980)
(1981)
(1982)
(1984)
(1984)
(1984)
(1984)
(1985)
(1986)
(1987)
(1988)
(1988)
(1989)
(1990)
(1990)
(1990)

151
35
60
73
11
82
121
24
49
101
54
38
42

1130
62
206
151
49
111
55
147
44
106
61
108

6-21
12-39
9-65
6-24
44-65
19-65
13-48
41-60
8-59
5-47

9-12 days
16-65
18-64

3-16 days
5-16
<18
3-21

4/12-3
22-72
24-67

4/12-27
2-51
20-67

5/12-48
3/12-38

-
24/11
39/21

-
6/5

44/38
81/40
8/16

-
-

20/34
27/11
22/20

-
40/22

-
92/59
24/25
56/55
32/23

-
31/14
61/45
34/27
55/53

25
0
17
15
7
34
23
10
3
7
10
8
23
12
7
16
41
18
16
12
88
9
43
40
40

17
0
28
21
66
41
20
42
6
7
18
21
55

0.12
11
8
27
37
14
22
60
20
41
66
37

* (T4 = Thyroxine;  T3 = Tri-iodothyronine;  TSH = Thyroid Stimulating Hormone)

Table 1.  Studies of prevalence of Down syndrome and thyroid disorder
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Table 2.  Thyroid function results for study sample

T4 = Thyroxine  TSH = Thyroid Stimulating Hormone

Table 3.  Thyroid function results for those on thyroxine replacement

Thyroid function result Frequency Percentage

Normal T4 Normal TSH 12 48.0

Normal T4 Increased TSH 4 16.0

Normal T4 Decreased TSH 2 8.0

Increased T4 Normal TSH 1 4.0

Increased T4 Decreased TSH 5 20.0

Decreased T4 Increased TSH 1 4.0

Total 25 100

T4 = Thyroxine  TSH = Thyroid Stimulating Hormone

Discussion
As previously reported, this study too found a high
prevalence of thyroid dysfunction (35%) in people
with Down syndrome. Previous studies have re-
ported varying rates in adults (0-66%, Table 1).
However, this is the largest study of adults with
Down syndrome to be reported and the first to
investigate a significantly older population with
Down syndrome .   Hypothyroidism was found to
be the commonest abnormality (evidence in 20%).
This was approximately six times more frequent
than for hyperthyroidism; a similar finding to that
by Kinnell et al (1987).

Approximately 11% had positive antibodies, which
is much lower than reported in previous studies
(4%-85%; Cutler et al, 1986; Hollinsworth et al,
1974). An association was found between the
presence of thyroid antibodies and resulting hy-
pothyroidism (sub-clinical or definite). This has
been reported by some researchers (Baxter et al,
1975; Lobo et al, 1980; Dinani and Carpenter,
1990), but not by others (Cutler et al, 1976).

The findings for thyroid screening for subjects on
thyroxine replacement highlights the need for
professional carers to monitor people with Down
syndrome closely. Twenty-four percent were un-
der-medicated and one person over-medicated.
In summary, the prevalence of thyroid dysfunction
is high in adults with Down syndrome but subjects
on thyroxine replacement are poorly monitored.
These findings suggest the medical profession
needs a “high index of suspicion” for thyroid
dysfunction in people with Down syndrome.

Thyroid function result Frequency Percentage

Normal T4 Normal TSH 104 65.0

Normal T4 Increased TSH 19 11.9

Normal T4 Decreased TSH 2 1.3

Increased T4 Normal TSH 2 1.3

Increased T4 Decreased TSH 5 3.0

Decreased T4 Normal TSH 13 8.1

Decreased T4 Increased TSH 13 8.1

Decreased T4 Decreased TSH 2 1.3

TOTAL 160 100

References

Aarskog,D. (1969). Autoimmune thyroid disease in children
with mongolism. Archives of Diseases of Childhood, 44,
454-460.
Baxter,R.G., Martin,F.I.R., Larkins,R.G., Heyma,P., Myles,K.
& Ryan,L. (1975). Down syndrome and thyroid function in
adults. Lancet, ii, 794-796.
Blumberg,D. & Ruskin,T. (1987). Down’s syndrome, au-
toimmune hyperthyroidism, and hypoparathyroidism: a
unique triad. American Journal of Diseases of Children, 141,
1149.
Bournville (1903). L’idiotie Mongolienne. Progress
Medecine, 3, 117.
Burgio,G.R., Severi,F., Rossoni,R. & Vaccaro,R. (1965).
Mongolism and thyroid autoimmunity. Lancet, i, 166-167.
Coleman,M. & Abbassi,V. (1984). Down’s syndrome and
hypothyroidism; coincidence or consequence? Lancet, i,
569.
Cutler,A.T., Benezra-Obeiter,M.D. & Brink,S.J. (1986). Thy-
roid function in young children with Down syndrome. Ameri-
can Journal of Diseases of Children, 140, 479-483.
Dinani,S. & Carpenter,S. (1990). Down’s syndrome and
thyroid disorder. Journal of Mental Deficiency Research, 34,
187-193.
Fort,P., Lifshitz,F., Bellisario,R., Davis,J., Lanes,R.,
Pugliese,M., Richman,R., Post,E.M. & David,R. (1984).
Abnormalities of thyroid function in infants with Down syn-
drome. Journal of Paediatrics, 104, 545-549.

Gershwin,M.E., Crinella,F.M., Castles,J.J. & Trent,J.K.T.
(1977). Immunologic characteristics of Down’s syndrome.
Journal of Mental Deficiency Research, 21, 237-249.
Gilchrist,L. (1946).  Thyrotoxicosis in a mongol. British
Medical Journal, 1, 237-238.
Gordon,M.B. (1930).  Morphological changes in the endo-
crine glands in mongolian idiocy with report of two cases.
Endocrinology, 14, 1-5.
Hayles,A.B., Hinrich,W.L. & Tauxe,W.N. (1965). Thyroid
disease among children with Down’s Syndrome (mon-
golism). Paediatrics, 36, 608-614.
Hill,B. (1908). Mongolianism and it’s pathology. Quarterly
Journal of Medicine, 2, 49-69.
Hillman,J.C. (1969). Thyroid-stimulating hormone and thy-
roxine levels in the plasma of patients with Down’s syn-
drome. Journal of Mental Deficiency Research, 13, 191-196.
Hollingsworth,D.R., Mckean,H.E. & Roeckel,I. (1974). Goi-
tre, immunological observations, and thyroid function tests
in Down syndrome. American Journal of Diseases of Chil-
dren, 127, 524-527.
Hughes,V.C., Cameron J. & Goonetilleke,A.S.R. (1982).
The prevalence of thyroid dysfunction in mentally hand-
icapped in-patients. Journal of Mental Deficiency Research,
26, 115-120.
Kennedy,R.L., Jones,T.H., Cuckle,H.S (1992). Down’s syn-
drome and the thyroid. Clinical Endocrinology, 37, 471-476.



Down Syndrome Research and Practice

70

Kinnell,H.G., Gibbs,N., Teale,J.D. &  Smith,J. (1987).  Thy-
roid dysfunction in institutionalised Down’s syndrome adults.
Psychological Medicine, 17, 387-392.
Korsager,S., Chatham,E.M. & Kristensen,P.O. (1978). Thy-
roid the plasma of patients with Down’s syndrome. Journal
of Mental Deficiency Research 13,function tests in adults
with Down’s syndrome. Acta Endocrinologica, 88, 48-54.
Lobo,E.H., Khan,M. & Tew,J. (1980). Community study of
hypothyroidism in Down’s syndrome. British Medical Jour-
nal, 280, 1253.
Maranon,G., Martinez Diaz. & Gochi Mendizabal,J.M. (1951).
Mongolisme et macrogenitosomie. Annales D’endo-
crinologie, 12,41-48.
Mani,C. (1988). Hypothyroidism in Down’s syndrome. Brit-
ish Journal of Psychiatry, 153, 102-104.
Mellon,J.P., Pay,B.Y. & Green,D.M. (1963).  Mongolism and
thyroid autoantibodies. Journal of Mental Deficiency Re-
search, 7,31-36.
Murdoch,J.C., Ratcliffe,W.A., Mclarty,D.G., Rodger,J.C. &
Ratcliffe,J.G. (1977). Thyroid function in adults with Down’s
syndrome. Journal of Clinical Endocrinology, 44, 453-452.
Pearse,J.J., Reiss,M. & Suwalski,R.T. (1963). Thyroid func-
tion in patients with mongolism. Journal of Endocrinology,
23, 311-312.
Piffanelli,A., Dallapiccola,B., Masala,C., Grandonico,F. &
Brocchi,A. (1974). Studio della funzionalita tiroidea
nellasindrome di Down. Progresso Medico (Roma),
30,130-138.
Pozzan,G.B., Rigon,F., Girelli,M.E., Rubello,D., Busnardo,B.,
& Baccichetti,C. (1990). Thyroid dysfunction in patients with
Down syndrome:Preliminary results from non-institutional-
ised patients in the Veneto region. American Journal of
Medical Genetics Supplement, 7,57-58.
Pueschel,S.M. & Pezzullo,J.C. (1985). Thyroid dysfunction
in Down syndrome. American Journal of Diseases of Chil-
dren, 139, 636-639.
Quinn,M.W. (1980). Down’s Syndrome and hypothyroidism.
Irish Journal of Medical Science 1, 19-22.

Samuel,A.M., Krishna Murthy,D.S., Kadival,G.V., Patel,Z.M.,
Mehta,M.N., Ganatra,R.D. & Ambani,L.M. (1981). Thyroid
function studies in young Down’s sndrome. Indian Journal of
Medical Research 73, 223-227.
Sare,Z., Ruvalcaba,R.H.A. &  Kelley,V.C. (1978). Preva-
lence of thyroid disorder in Down syndrome. Clinical Genet-
ics 14, 154-158.
Schindler,A.M. (1989). Hypothyroidism in a child with Down
syndrome. Hospital Practice (Office Ed) 24, 227- 232.
Sharav,T., Collins,R.M. & Baab,P.J., (1988).  Growth Stud-
ies in infants and children with Down’s Syndrome and
elevated levels of thyrotropin.  American Journal of Diseases
of Children, 142, 1302-1306.
Tirosh,E., Taub,Y., Scher,A., Jaffe,M. &  Hochberg,Z. (1989).
Short-term efficacy of thyroid hormone supplementation for
patients with Down syndrome and low-borderline thyroid
function. American Journal on Mental Retardation 93,
652-656.
Vladutiu,A.O., Chun,T.C., Victor.A., Gienau,L. & Ban-
nerman,R.M.(1984). Down’s syndrome and hypothyroid-
ism: A role for thyroid autoimmunity? Lancet i, 1416.
Ziai,F., Rhone,D., Juctice,P., Smith,G.F. (1984). Thyroid
function studies in children and adolescents with Down’s
syndrome. Perspectives and Progress in Mental Retardation
2, 243-250.
Zori,R.T., Schatz,D.A., Ostrer,H., Williams, C.A., Spillar,R.,
& Riley,W.J. (1990). Relationship of autoimmunity to thyroid
dysfunction in children and adults with Down syndrome.
American Journal of Medical Genetics Supplement 7, 238-
241.

Address for correspondence:

Dr V P Prasher, MB, ChB, MMEDSc., MRCPsych., MD,
Department of Psychiatry

The University of Birmingham
Queen Elizabeth Psychiatric Hospital

Mindelsohn Way
Birmingham, B15 2QZ

U.K.


