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SUMMARY 

Background: Overt hypothyroidism and hyperthyroidism may be associated with weight gain and 
loss. In the present study, the authors assessed whether variations in thyroid function within the 
reference (physiologic) range are associated with body weight. 
 

Methods: Framingham Offspring Study participants (N = 2.407) who attended two consecutive 
routine examinations, were not receiving thyroid hormone therapy, and had baseline serum TSH 
concentrations of 0.5 to 5.0 mU/L and follow-up concentrations of 0.5 to 10.0 mU/L were included in 
the study. Baseline TSH concentrations were related to body weight and body weight change during 
3.5 years of follow-up. 
 
Results: At baseline, adjusted mean weight increased progressively from 64.5 to 70.2 kg in the lowest 
to highest TSH concentration quartiles in women (P< 0.001 for trend), and from 82.8 (lowest quartile) 
to 85.6 kg (highest quartile) in men (P = 0.007 for trend). During a 3.5 years period of follow-up, the 
mean (± S.D.) body weight increased by 1.5 (± 5.6) kg in women and 1.0 (± 5.0) kg in men. Baseline 
TSH concentrations were not associated with weight change during follow-up. However, an increase 
in TSH concentration at follow-up was positively associated with weight gain in women (0.5-2.3 kg 
across increasing quartiles of TSH concentration change; P< 0.001 for trend) and men (0.4-1.3 kg 
across quartiles of TSH concentration change; P= 0.007 for trend). 
 
Conclusions: Thyroid function (as assessed by serum TSH concentration) within the reference range 
is associated with body weight in both sexes. These findings raise the possibility that modest increases 
in serum TSH concentrations within the reference range may be associated with weight gain. 
   
 
COMMENT
Thyroid dysfunction is a well-recognized 
cause of weight change. While 
hyperthyroidism is frequently associated 
with weight loss and hypothyroidism with 
weight gain, trials of treating subclinical 
hypothyroidism have not resulted 
systematically in significant weight loss. 
Therefore, the question can be raised, 
whether body weight varies with variation 
in thyroid function within the reference – 
i.e. physiologic – range. 
In this study, the authors have determined 
the relations between thyroid function, 

assessed by serum TSH measurements, and 
body weight or weight change in a large 
community-based cohort. The study was 
part of the “Framingham Heart” study that 
began in 1948. More specifically, the 
Framingham Offspring Study (FOS) 
started in 1971, enrolling subjects who 
were the offspring of the original cohort 
(and their spouses). Of the 3.583 subjects 
who were part of FOS, 2.407 were 
available for the present work (1.117 
women & 1.290 men), on the basis that 
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they had attended the 3rd (1983-87) and 4th 
(1987-91) follow-up examinations. 
Mean baseline serum TSH was 1.91 mU/L 
in women & 1.70 mU/L in men. Serum 
TSH was analyzed as a continuous variable 
(after log transformation) and as quartiles 
in the normal reference range: lowest TSH 
quartile (1-25th percentile, respectively for 
women and men) up to 1.21-1.13 mU/L; 
second TSH quartile (26-50th percentile) up 
to 1.76-1.53 mU/L; third TSH quartile (51-
75th percentile) up to 2.44-2.09 mU/L; and 
upper TSH quartile (76-100th percentile) 
up to 5.0 mU/L. In the analyses modelling 
TSH as a continuous variable, an increase 
of 1 U of log TSH was associated with a 
significant 4.2-kg greater weight in women 
& 1.9-kg greater weight in men, but no 
association was found between body 
weight and TSH changes during follow-up. 
In quartile-based analyses, there was a 
similar strong and graded positive 
relationship between increasing quartiles 
of baseline TSH and body weight. 
Thus, the main finding in present cohort 
study was to show a linear association, 
both in men and women, between cross-
sectional weight and baseline serum TSH 
concentrations. The explanation could be 
that a lower energy expenditure and 
thermogenesis (i.e. a lower resting 
metabolic rate) may be present in subjects 

with a higher serum TSH (albeit 
considered to be normal). Given that low 
resting energy expenditure is associated 
with subsequent gain weight, this 
observation provides a plausible mecha-
nism for the association. However, it 
remains intriguing that although the 
baseline TSH was strongly associated with 
body weight, no such association was 
found with change in body weight over 
time. An alternate hypothesis might be that 
there is an “intrinsic” body weight set-
point (genetically determined?) that 
maintains individuals at a given body 
weight and, when there is a slight 
perturbation in metabolism (as detected by 
an increase in serum TSH), an association 
with weight gain is observed. If the latter 
hypothesis was true, it could be used, in 
turn, as an argument in favour of 
narrowing the upper limit of a truly normal 
serum TSH (to 2.5 mU/L?). One inherent 
weakness of the study was that only TSH 
was measured as an index of thyroid 
function; one would have liked to see 
additional data on free hormone 
determinations. Another possibility that 
cannot be excluded from present results is 
that weight gain per se might have induced 
increases in serum TSH concentrations.     
(Daniel Glinoer, M.D.; Ph.D.) 
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