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Objective: The evidence that stress may provoke Graves' hyperthyroidism in genetically susceptible 
subjects is substantial. Whether exposure to stress is related to the severity of thyrotoxicosis has not 
been studied. Advancing age is associated with not only less severe Graves' hyperthyroidism but also 
self-reported stress. The authors tested the hypothesis whether advancing age is associated with less 
exposure to stress, resulting in a lower immunological response, and less severe Graves' 
hyperthyroidism. 
 
Design & Patients: Cross-sectional multicenter study of 263 consecutive untreated patients with a 
first episode of Graves' hyperthyroidism. Severity of Graves' hyperthyroidism was evaluated 
biochemically (free T4 index & free T3 index, TBII) and clinically by the hyperthyroid symptom scale 
score (HSS score). Stress exposure was quantitated by three questionnaires. 
 
Results: Advancing age was associated with less severe Graves' hyperthyroidism, both biochemically 
by lower serum free T3 index & free T4 index (P<0.01), lower serum TBII (P=0.05), and clinically by 
lower HSS scores (P=0.04) and smaller goiter size (P<0.01). Free T3 index and free T4 index were 
directly associated with HSS scores (P<0.01). Stress scores were associated with HSS scores (P<0.01) 
but not with biochemical severity of Graves' hyperthyroidism. Advancing age was associated with 
lower scores for stress exposure. Multivariate regression analysis showed that HSS score was 
independently related to the tendency to report negative feelings (P<0.01) but not to other stress scores 
and also not to age. 
 

Conclusions: Advancing age is associated with less exposure to stress, lower serum TBII and less 
severe clinical and biochemical Graves' hyperthyroidism. Because no direct relationship exists 
between stress exposure and TBII or free T3 index and free T4 index, the authors reject their initial 
hypothesis that less stress is causally related to biochemically less severe Graves' hyperthyroidism in 
old age. HSS score is primarily determined by negative feelings and not by age. 

   
 
COMMENT

In this study, advancing age was associated 
with less severe hyperthyroidism in 
patients with a first episode of Graves’ 
disease (GD). Unfortunately, free thyroid 
hormones were not measured directly, but 
the free T4 & free T3 indices were 
calculated. Their mean values showed a 
significant decrease from 8.3 to 6.5 (for 
free T4-I) and from 373 to 308 (for free 
T3-I) when comparing patients under 29 
years to those above 50 years. TBII values 

also decreased with advancing age and, 
thus, the fall in serum TBII provides a 
good explanation for the less severe 
biochemical pattern. These age-related 
changes were concordant with goiter size. 
While goiters of grades II & III represented 
28% in younger patients, the frequency of 
larger goiters was reduced to 10% in older 
patients. 
Another main finding was to show that 
overall stress exposure was not related to 
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the biochemical severity of GD and also 
that advancing age was associated with 
less exposure to stress. The authors 
postulated that advancing age induced a 
process coined ‘immunosenescence’ as an 
explanation for the progressive decline in 
the immunological response (lower TBII). 
Obviously, different explanations are 
plausible as well. For instance, smaller (or 
the frequent absence of) goiters could be 
due to a lesser ability of older thyroids to 
grow under the influence of thyroid 
stimulating autoantibodies. Also, since 
TBII measurements did not allow to 
differentiate stimulating-type (TSHR-Abs) 

from neutral-type or blocking-type 
autoantibodies, it is possible that the 
relative fraction of true TSHR-Abs 
decreased with aging. Finally, although 
advancing age was associated with a less 
severe pattern of thyroid autoimmunity as 
well as less severe clinical & biochemical 
hyperthyroidism, thyroid eye disease was 
more frequent in the older patients (20%) 
and it should be remembered that 
hyperthyroidism is more frequently 
associated with cardiac complications 
(such as atrial fibrillation) in older patients.  
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Figure below 
 
 
 
 

 2


	 
	COMMENT 

