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Abstract: A review of current information related to 
the likely incidences of thyroid diseases in the aged 
population of Malaysia, raising issues such as the need 
for further epidemiological studies of iodine intake in 
relation to thyroid diseases within different geographical 
regions and population subtypes, the need for general 
country-wide iodization of salt, and the screening of 
elderly Malaysians for so-called “occult” thyroid diseases.
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“Nobody ever said that growing old would be easy. Just 
having to hold the newspaper out in your forties and 
then hair growing out of unusual parts of your body in 
your fifties. It’s tough on the ego.” Geoffrey Roy Rush 
(born 6 July 1951), a distinguished actor, named the 
Australian of the Year in 2012.

As a car ages, more and more parts of it wear out or 
no longer function optimally. Sometimes when an old 
car breaks down, it is difficult to work out exactly where 
the problem lies and what should be repaired. So it is 
with the human condition. Old age is characterized by 
multiple co-existent diseases. This paper will review 
diseases of the thyroid in the elderly of relevance to the 
Malaysian situation. Thyroid diseases are of substantially 
greater prevalence in old age than in those of younger age 
and are often covert, being masked by co-morbidities. 
Thus in an Australian population (n = 4489) aged > 49 
the prevalence of recognized (10%) and unrecognized 
(3.6%) thyroid disease (as determined from an abnormal 
level of plasma TSH, greater or lesser than the euthyroid 
range of 0.1–4.5 mIU/L) was 13.6%.1 Similar figures 
have been presented from many other studies, but tend 
to differ according to the means of detection of disease 
(ultrasound vs TSH vs thyroid antibody levels vs free 
T3 vs T4). Regardless of the absolute level of thyroid 
disease, there is a greater incidence in females. Thus in 

a questionnaire of inhabitants aged over 20 (n = 94009) 
carried out in an area of mid-Norway where adequate 
levels of iodine are present in food, the overall prevalence 
of hypothyroidism within the population was 0.9% for 
males and 4.8% for females (sex ratio females : males 
= 5.4). The corresponding figures for hyperthyroidism 
were 0.6% for males and 2.5% for females (sex ratio of 
females : males = 4.2).2 

The long-term iodine intake status of the study 
population is of paramount importance in determining 
the spectrum of thyroid-related diseases in older 
populations. According to 2005 report of the Technical 
Working Group on Nutritional Guidelines, Ministry of 
Health Malaysia3, “Currently there is no available data 
on the intake of iodine in Malaysia”. Consequently, 
there is a dearth of information related to the 
relationship between iodine intake and the prevalence 
of different thyroid diseases in different population sub-
groups in Malaysia. Iodine intakes tend to be much 
lower in regions where the soil content of iodine is low. 
This relates in particular to rural, mountainous areas of 
Malaysia, in which the iodine has been washed out of 
the soil by heavy tropical rainfall, and where the study 
population does not have adequate access to marine fish 
as a significant dietary source. 

There is widespread acceptance of measuring the 
spot concentration of iodine in urine as a means of 
assessing the iodine intake in populations, as 90% of 
dietary iodine intake ends up eventually being excreted 
into urine.4 By this criterion, the median urinary iodine 
concentration of Malaysian children aged 8-10 years 
old (n = 15,600) in Peninsular Malaysia (where salt is 
not iodized by law) was 104 mg/L in a survey reported 
in 2010.5 As would be expected, the median urinary 
iodine concentration in children throughout the whole 
of Malaysia (Peninsular and Borneo states and Federal 
Territories together) was found to be significantly higher 
among urban children (121 mg/L) than among rural 
children (94 mg/L, p=<0.01), most likely because of the 
much greater availability of marine fish in the former 
group. As noted by the authors of this study, these 
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figures suggest that the iodine intake status in Malaysia 
as a whole is of “borderline adequacy”, based on current 
WHO criteria.6 Generally urinary iodine levels are 
higher in children than in the rest of the population, 
for example being 50% higher in Canadian 6-11-year-
olds than in adults from the same areas.7 Hence it is 
likely that the Malaysian data in children considerably 
over-represent the urinary iodine level of the Malaysian 
population as a whole, suggesting that iodine deficiency 
may be moderately severe in Peninsular Malaysia, 
particularly amongst the rural population. 

The short-term consequences of severe iodine 
deficiency, those of endemic goiter, are well characterized. 
They include severe impairment of fetal growth during 
pregnancy that involves irreversible inhibition of 
normal neuro-development and subsequently, cretinism, 
involving reduced somatic growth and cognitive 
and motor functions.8 However, in circumstances of 
relatively marginal iodine deficiency, the resulting 
TSH-induced changes in the thyroid and elsewhere 
can generally compensate in the short-term for the 
deficiency and maintain T3 levels within an adequately 
functional range. In a 1997 study, thyroid disorders in 
elderly nursing home subjects from different areas of the 
Carpathian basin ethnographical region were compared 
by a standardised methodology.9 Clinical and subclinical 
hypothyroidism were found to occur frequently in an 
Eastern Hungarian area of abundant iodine intake and in 
a nearby region of Slovakia where obligatory iodinated 
salt prophylaxis had been undertaken since the 1950s. 
On the other hand hyperthyroidism, as manifest as 
increased thyroid volume and goiter, was of greater 
prevalence in iodine-deficient Northern Hungary than 
in the other two areas. Essentially the same conclusions 
have emerged from a substantial number of similar 
studies. Representative papers of relevance to iodine-
deficient areas include references10,11,12.

A comparative study of elderly subjects from Jutland, 
Denmark, (with chronically low iodine intake of 
40-60 mg/day for many years) and from Iceland (with 
high iodine intake estimated as 300–350 mg/day ) was 

undertaken in 1998.13 This revealed that 14% of subjects 
from Jutland and 19% from Iceland had serum TSH values 
outside the reference range of 0.40 – 4.0 mU/L. However, 
in Jutland, serum TSH was generally low, indicating 
thyroid hyperactivity, whereas in Iceland, TSH values 
were generally high, indicating impaired secretion of 
T4/T3, i.e. occult hypothyroidism. In Jutland, despite 
the average iodine intake being chronically low, there 
was no evidence of excessive rates of goiter in school 
children. As a consequence, an iodine supplementation 
program had not been initiated. However, this study 
indicated that the group mostly at risk at this low level 
of iodine intake was not predominantly the young, but 
elderly females, who were suffering from undiagnosed, 
often occult, hyperthyroidism. In the elderly, this is 
commonly the result of multinodular toxic goiter, 
which is responsible for a considerable incidence of 
atrial fibrillation.14 As discussed by these authors, the 
pathophysiology of toxic goiter in the elderly seems 
to be as follows: chronically low iodine intake, and 
therefore T4/T3 deficiency, stimulate TSH secretion 
from the anterior pituitary. High TSH stimulates 
replication of follicular thyroid cells and eventually 
causes activating mutations of the TSH receptor. 
These activating mutations induce functional autonomy 
of the thyroid, and result in a nodular-type of thyroid 
growth, sometimes euthyroid, but often resulting 
eventually in toxic hyperthyroidism. 

Unfortunately there is a dearth of studies of the 
epidemiology of thyroid diseases within Malaysia, and 
how these change with population age, gender and 
geographical location. However, it would be predicted, 
by comparison with the studies discussed above that 
the incidence of multinodular goiter in elderly females 
in particular would be relatively high, because the 
rural areas of West Malaysia, which have no iodine 
supplementation, are regions of borderline iodine 
adequacy and a high proportion of the population is 
rural (72%), rather than urban (28%).15 Indeed, the 
suggestion that nodular goiter is relatively common 
in Malaysia is reinforced by a 2009 study of thyroid 
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hospitalizations in the state of Kelantan.16 The authors 
concluded “This study suggests that malignant thyroid 
lesions arising from multi-nodular goiter are high in a 
population living in an iodine-deficiency area.”

If these considerations are borne out by comprehensive, 
well-designed clinical and epidemiological studies, 
it raises the question of whether apparently well elderly 
subjects should be periodically and routinely assessed 
for thyroid function, as has been suggested for other 
relatively iodine-deficient regions such as Italy.17 

A secondary question is whether iodine 
supplementation should be undertaken in West Malaysia, 
as it is in most of East Malaysia. A recent 4-week study 
of iodine supplementation in a previously iodine-
adequate but euthyroid population of Chinese students18 
has indicated that a total iodine intake of >700 mg/day 
(i.e. 400 mg/day supplementation), was associated with 
subclinical hypothyroidism, as assessed from an increase 
in serum TSH concentrations above the normal range 
(which was set at 0.3–5.0 mIU/L for that study). 
This suggests that there is a modification of “normal” 
thyroid function by high doses of dietary iodine, This 
concept is in accordance with the well-established 
fact that grossly excessive iodine intake above WHO 
recommendations will induce goiter.19 This appears to 
arise from an autoimmune response in which stimulating 
anti-thyroid antibodies are initially induced by thyroid 
iodide swamping, causing thyroid hyperplasia.20 
It appears that these are subsequently largely replaced by 
non-stimulating antibodies, inducing the classical long-
term hypothyroidism seen in populations exposed to 
iodine excess.21 It might be anticipated that a marginally 
iodine-deficient population that was physiologically 
adjusted to the deficiency might initially respond 
in a similar manner to a sudden increase in iodine 
intake following the introduction of iodization of salt. 
However, a study in which iodine-deficient Moroccan 
schoolchildren (n = 323) received iodised salt (25 mg/g) 
suggests otherwise. The resulting increase in iodine 
intake caused a rise in the childrens’ plasma T4 levels and 

a significant reduction in their initial hypothyroidism. 
The anticipated increase in anti-thyroid antibodies 
was transient and had returned to baseline by 1 year. 
TSH concentrations were not elevated. The authors 
concluded that “rapid introduction of iodized salt 
does not provoke significant thyroid autoimmunity in 
severely iodine-deficient children followed for 1 year”.22 
It is therefore likely that iodine supplementation in West 
Malaysia would not be followed by any serious adverse 
long-term consequences for thyroid function.

This brief review will conclude with a comment from 
where it started. Old age is characterized by multiple 
co-morbidities. In this context, both occult 
hypothyroidism and hyperthyroidism have received 
general attention. Thus in 1994, the difficulties associated 
with diagnosing sub-clinical hypothyroidism in the 
elderly from clinical signs alone were noted.23 Similarly, 
in 1989, so-called “idiopathic” atrial fibrillation in 
the elderly was suggested to occur as a result of occult 
hyperthyroidism, which is “not readily identifiable 
clinically or through routine thyroid function tests”.24 

Hence there may be a case for regular periodic screening 
for occult hyperthyroidism and hypothyroidism as 
individuals within the Malaysian population grow old. 
Indeed, the New York Times, has very recently canvasses 
this option in the U.S.A.25 

It is beyond the scope of this present review to address 
these latter questions, which relate to funding and 
public health issues, but they have been raised in this 
brief review to stimulate discussion and further in-depth 
research into this problem, which undoubtedly will 
become of more importance as the Malaysian population 
ages in the future.26 
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