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ABSTRACT
Introduction: Thyroid hormone production, metabolism and
action change with age. The incidence of thyroid dysfunction is
increased greatly with age. It is not well documented whether mild
thyroid dysfunction in the elderly causes clinical outcomes. This
study has been carried out to compare the incidence of thyroid
levels in the elderly and the young.
Material and Methods: The present study was conducted in
the Department of Biochemistry, Rajendra Institute of Medical
Sciences, Ranchi, Jharkhand, India. The thyroid profile (free triiodothyroxine, free thyroxine and thyroid stimulating hormone)
was analysed in 153 individuals not having any sign and
symptoms or on any medication related to hypo or hyperthyroid.
Results: Thyroid profile was performed in the young and elderly
male and female patients. Among 153 patients100 were female
and 53 were male. The mean age of the male subjects was 45.05
±5.5 years whereas the mean age of females was 42.31±5.2 years.
There is slight decrease in FT4 and slight increase in FT3 and
TSH in females as compare to males but the differences were
not significant. Thyroid profile in both men and women show a
definite increase in TSH level and decrease in FT3 and FT4 level
in elderly individuals as compare to young ones. All three changes
were significant.
Conclusion: This study suggests that serum TSH levels increases
with age, due to changes of normal aging.
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INTRODUCTION
Thyroid hormone, thyroxine along with much lesser amount
of tri-iodothyroxine is secreted by the thyroid gland under the
influence of the hypophyseal thyrotropin releasing hormone and
thyroid stimulating hormone of anterior pituitary.1
Thyroxine is the main hormone of the thyroid gland and about
80 mcg of it is secreted per day. Thyroid secretes only 4 mcg per
day of tri-iodothyrxine.2
Normally about 93% of the thyroid hormone released is
thyroxine and approximately 7% of the thyroid hormone
released is tri-iodothyroxine.3
Low T3 syndrome is a condition with impaired peripheral
conversion of T4 to T3.4 Inappropriate secretion of thyroid
hormones may occur in many thyroid disorders. In primary
hypothyroidism T3 and T4 is suppressed while TSH
concentration is high. While in primary hyperthyroidism T3 and
T4 concentration is high while TSH is suppressed.5
Aging changes occur in all body systems including the endocrine
system. These changes may be due to the decreased amount of
hormones secreted or the decreased sensitivity of target organs.6
There has been long standing controversy about the thyroid
function test results in the elderly.7
The levels of TSH, free T4 and free T3 hormone concentrations
change with aging.8
In men the deficiency and excess of these hormones may cause
decreased libido and impotence.9

In elderly individuals the non specific clinical manifestations of
hypo and hyperthyroidism also cause confusion in the clinical
setup. On the other hand the value of thyroid profile may move
outside the normal ranges applicable to younger age group.10
In sub-clinical hyperthyroidism the levels of T3 and T4
hormones are normal but TSH is low.11
Similarly high TSH with normal T3 and T4 hormones indicate
hyperactivity of TSH as a result of defective negative feedback
mechanism.12,13 Subclinical hypothyroidism is not associated
with impaired physical functions or depression in individuals
aged 65 years and older.
The larger and most recent NHANESIII survey showed that
serum TSH concentration as well as serum thyroid peroxidase
(TPoAb) and thyroglobulin (TgAb) antibodies rise with age in
both men and women.14 In their study, the mean TSH increased
and T4 decreased after the age of 20 in all ethnic groups, even
after excluding thyroid antibody status and other risk factors. In
a subsequent further analysis, Sucks and Hollowell examined
the NHANESIII data which show progressive increase in mean,
median and 97.5 percentile for TSH concentration with age in the
disease free and reference populations. The analysis suggested
that the 97.5 percentile is about 3.6 mIU/litre in people who are
20-39 years of age and 5.9 and 7.5 mIU/litre in those who are
70-79 and 80 years old and older, respectively.15
70% of older patients who would be classified as subclinical
hypothyroidism with TSH greater than 4.5 mIU/litre were
within their age-specific reference range.16
Serum T3 and FT4 levels were significantly lower in the older
as compared with the younger subjects (1.27±0.27 vs 1.39±0,31
ng/mL and 0.97±0.29 vs 1.18±0.76 ng/dL, respectively).17 Serum
levels of thyroid profile T3, T4 and TSH were determined in
127 elderly men, with 47 (37%) normal and 80 (63%) abnormal
thyroid function. Average age of elderly men was 53.23 ±1.00
years. Forty seven normal young men with mean age of 28.6
±0.02 years were taken as controls. When mean values of
thyroid profile in normal elderly men were compared with the
young ones, it showed increase in the level of TSH and decrease
in T3 and T4 with age.18

MATERIAL AND METHODS
This study was conducted in the Department of Biochemistry,
Rajendra Institute of Medical Sciences, Ranchi, Jharkhand,
India from August 2016 to March 2017 after obtaining approval
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from Institutional Ethics Committee and written informed
consent. The thyroid profile (free tri-iodothyroxine, free
thyroxine and thyroid stimulating hormone) was analysed by
chemiluminescent immunoassay method in 153 individuals not
having any sign and symptoms or on any medication related to
hypo or hyperthyroid. The levels of FT3, FT4 and TSH in elderly
men and women compared with the young men and women.
Reference values: FT3 = 1.71-3.71 pg/ml; FT4 = 0.70-1.48 ng/
dl; TSH=0.35-4.90 μIU/ml
The present study was carried out with aim to evaluate the
thyroid profile of young and elderly age group of both sexes.

STATISTICAL ANALYSIS
Data were computer analyzed using MedCalc statistical
package. Mean and standard deviation was calculated and ‘t’
test was used to identify the significance of the relations.
The results were of statistical significance when the p-value was
less than 0.05.

RESULTS
In our study thyroid profile was performed in the elderly male
and female patients. Among 153 patients 100 were female and
53 were male. The mean age of the male patients was 45.05±5.5
years the mean age of females was 42.31±5.2 years. In males
FT3 level was 2.57±0.71 pg/ml, FT4 was 1.01±0.24 ng/dl and
TSH was 2.06±1.03 µIU/ml that of females was FT3 2.62±0.60
pg/ml, FT4 0.93±0.18 ng/dl and TSH was 3.70±3.10 µIU/ml.
There is slight decrease in FT4 and slight increase in FT3 and
TSH in females as compare to males but the differences were
non significant (Table 1).
Out of 53 males 19 normal young men with mean age of
24.89±3.38 years, rest 34 were of elderly with mean age
56.32±8.55 years. The thyroid profile in young men was FT3
2.74±0.70 pg/ml, FT4 1.13±0.35 ng/dl and TSH 2.01±0.51 µIU/
ml and in elderly men FT3 2.62±0.58 ng/ml, FT4 0.94±0.11 ng/
ml and TSH 4.22±0.95 µIU/ml. FT3 and FT4 levels were lower

in elderly men but the difference of FT3 was not significant
(p = 0.505), FT4 difference was significant (p= 0.0050) and
TSH level was high in elderly men. The difference was highly
significant (p= <0.0001) (Table 2).
In group of 100 females 50 were of young age with mean age of
24.86±3.50 years and elderly 50 females were with 53.75±7.92
years of mean age. Thyroid profile in 50 young females was
FT3 2.74±0.56 pg/ml, FT4 1.04±0.19 ng/dl and TSH 2.06±1.03
µIU/ml that in 50 elderly females was 2.54±0.62 ng/ml, FT4
0.92±0.14 ng/ml and TSH 5.33±3.60 µIU/ml. The decrease
in FT3 and FT4 were significant (p=0.0449 and 0.0005
respectively). The increase in TSH level in elderly group was
highly significant (p=<0.0001) (Table 3).

DISCUSSION
In our study thyroid profile was performed in the elderly male
and female patients. Among 153 patients 100 were female and
53 were male. The mean age of the male patients was 45.05 ±5.5
years the mean age of females was 42.31±5.2 years.
There is slight increase in FT3 and TSH and decrease in FT4
in females but these changes are not significant. The results
were similar to some8 and according to others TSH increase was
significant.15
Out of 53 males 19 normal young men with mean age of
24.89±3.38 years, rest 34 were of elderly with mean age
56.32±8.55 years.
This study shows the decrease in FT3 and FT4 in elderly men
and rise in TSH level. Change in FT3 level is non-significant,
FT4 level change is significant but TSH level change is highly
significant. These similar results were observed by Md. Shoaib
et al.18
In group of 100 females 50 were of young age with mean age of
24.86±3.50 years and elderly 50 females were with 53.75±7.92
years of mean age.
In this study there is decrease in FT3 and FT4 in elderly
Mean±SD

Group

Number

Male
Female
p value
* Not Significant

53
100

Age (years)
(Mean)
45.05±5.5
42.31±5.2

FT3 (pg/ml)

FT4 (ng/dl)

TSH (μIU/ml)

2.57±0.71
2.62±0.60
0.6463*

1.01±0.24
0.98±0.18
0.3850*

3.43±1.34
3.70±3.10
0.5467*

Table-1: Thyroid profile in males and females
Group

Number

Normal young men
Normal elderly men
p value
Group

Normal young women
Normal elderly women
p value

1170

19
34

Mean±SD
Age (years)
(Mean)
24.89±3.38
56.32±8.55

FT3 (pg/ml)

FT4 (ng/dl)

2.74±0.70
1.13±0.35
2.62±0.58
0.94±0.11
0.505
0.0050
Table-2: Thyroid profile in young and elderly men
Number
Mean±SD
Age (years)
FT3 (pg/ml)
FT4 (ng/dl)
(Mean)
50
24.86±3.50
2.74±0.56
1.04±0.19
50
53.76±7.92
2.50±0.62
0.92±0.14
0.0449
0.0005
Table-3: Thyroid profile in young and elderly female

TSH (μIU/ml)
2.01±0.51
4.22±0.95
<0.0001

TSH (μIU/ml)
2.06±1.03
5.33±3.60
<0.0001
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women and rise in TSH level. Decrease in FT3 and FT4 level is
significant and TSH level increase is highly significant.
These results were similar to observed by Hesch RD8 and
Koutras DA.11
The observations of thyroid profile in both men and women
show a definite increase in TSH level and decrease in FT3 and
FT4 level in elderly individuals as compare to young ones.
All three changes were significant. The similar findings were
observed by Harman SM et al.17
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CONCLUSION
This study suggests that serum TSH levels increase with age.
The process of aging is known to affect the entire endocrine
system. The thyroid gland is also affected by aging. Thyroid
disease symptoms in the elderly people are very similar to
symptoms of the normal aging.
No clear benefit is seen in treating a high TSH in the elderly.
As the TSH levels are altered with age, it would be wise to
treat elderlies with Thyroid medication only on the basis of
symptoms, and not on TSH levels alone.
This study is not large enough to conclude the normal range of
thyroid profile in different age group and sex. A much larger
study should be undertaken to set new parameters of normal
ranges of hormone levels in the elder population.
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