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ABSTRACT

Introduction: In clinical practice, diabetes mellitus (DM) and 
thyroid diseases are very common endocrine disorders. These are 
commonly affected by each other and association between both 
conditions have long been reported.
Material and Methods: The study includes 160 patients, 80 
patients in Geriatric age groups (≥ 60 years) and 80 patients 
in Non- Geriatric age groups (< 60 years) with type 2 diabetes 
mellitus visiting the Medicine out patients department. Thyroid 
profile were assayed in type 2 diabetic patients.
Results: It was noted that thyroid dysfunction was prevalent in 
88 (55%)patients out of the 160 included in our study of which 
42(47.72%) were in the non-geriatric age group and the remaining 
46(52.27%) were in the geriatric age group. 
Conclusion: The study has determined that screening should 
be recommended for all geriatric age group patients to rule out 
thyroid dysfunction. 

Keywords: Thyroid profile, Geriatric patients, Non-Geriatric 
patients, Diabetes mellitus.

INTRODUCTION
Diabetes mellitus is a group of disorders in which glucose 
concentration in blood increases. Different types of DM are 
caused by interaction of environmental and genetic factors.
On the basis of etiology, factors causing hyperglycemia in 
DM are decrease in insulin secreation, reduction in glucose 
utilization and due to increase in glucose production. The DM 
causes secondary changes in multiple organ system. It is most 
common cause of ESRD (End stage renal disease) and adult 
blindness in USA. 
It is one of the most important predisposing factor for 
cardiovascular diseases. So, in near future DM will be leading 
cause of morbidity and mortality world wide.1 After DM, thyroid 
disease are most common endrocrine disorder in world.2 In 
North India, thyrotoxicosis is highly prevelant.3 The prevalence 
and pattern of thyroid disorders depends upon many factors viz., 
geographical factors, environmental conditions, socioeconomic 
status, nutritional status and smoking habits. Smoke interferes 
with the thyroid gland hormonogenesis and with peripheral 
thyroid hormone action.4 
Subclinical hyperthyroidism is a clinical syndrome in which 
there are no signs or symptoms of thyrotoxicosis but the serum 
TSH levels is subnormal despite normal serum FT3 and FT4 
concentrations. Its diagnosis is mainly laboratory based.5 
The most common endocrine disorders encountered in clinical 
practice are DM and thyroid diseases. Diabetes and thyroid 
disorders have been shown to mutually influence each other and 
association between both conditions have long been reported.6,7 
DM affects thyroid function tests and thyroid hormones affects 
the regulation of carbohydrate metabolism and pancreatic 

function.8

Thyroid function are influenced by DM in two sites, primarily 
at the level of hypothalmic control of TSH release and secondly 
in the peripherial tissue where conversion of T4 to T3 occurs. 
Increased in blood sugar causes reversible decrease in activity 
and hepatic concentration of T4-5-deiodinase, decrease in 
serum concentration of T3, increased levels of reverse T3 and 
low, normal or increased level of T4.

9 
If DM is not controlled properly, it may cause a “low T3 state” 
in which total and free T3 concentration in serum decreases, 
reverse T3 increases but serum T4 and TSH concentration 
remains nearly normal.
Decrease in serum T3 level is due to reduced conversion of 
T4 to T3 in peripheral circulation. Several studies shows that 
determination of plasma T3 concentration is dependent on long 
term diabetic control. If DM is not controlled properly, it may 
cause abnormal TSH response to TRH or absence of normal 
nocturnal peak of TSH.10

According to the WHO and UN, 2001, people aged 45-59 
years are considered ‘middle aged’ and those above 60 years 
are considered to be Geriatrics, though there is no fixed or 
mandatory criteria or guideline. In the real world especially 
where jobs and pension schemes and other such scenarios where 
benefits are concerned, people over 65 years are considered to 
be geriatric.11 In this study though, people ≥ 60 years will be 
considered as geriatric. 
The aim of our study was to assess the correlation and association 
of DM and thyroid disease in geriatric and non-geriatric patients 
and to make the probable outcome in both groups. 

MATERIAL AND METHODS
This study was done in biochemistry department in collaboration 
with General Medicine department, at Prasad institute of medical 
sciences and includes 80 patients each (Total 160 patients) in the 
Geriatric and Non-Geriatric age groups with Type 2 Diabetes 
Mellitus were randomly selected and detailed medical history 
were taken and general and systemic examination were done 
after taking consent from the patient after which they were 
subjected to Thyroid Function tests and other appropriate and 
related tests, the results of which were statistically analysed. 

Inclusion Criteria 
80 patients in the Geriatric age group (≥ 60 years) with type 2 
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diabetes mellitus.
80 patients in the Non-Geriatric age group (< 60 years) with 
type 2 diabetes mellitus.

Exclusion Criteria 
1.	 Patients not willing to give consent for examination.
2.	 Type 1 Diabetic patient.
3.	 Patients who are below age 20.
4.	 Patients on Hormone Replacement Therapy 
5.	 Patients of drug-induced hyperglycemia like steroid 

therapy etc. 
6.	 Pregnant women 
7.	 Patients on drugs known to cause Hypothyroidism 

(Propranolol, Iopanoic Acid, Iodide, Amiodarone, 
Salicylates, Phenytoin, Glucocorticoids, Lithium, 
Amphetamines, Sertraline, Aminogluthetimide, Dopamine, 
Somatostatin, Octreotide, Interleukins, Heroin) 

8.	 Patients with cirrhosis of liver 
9.	 Patients with Renovascular Hypertension or Renal failure 

Sample collection: For estimation of blood glucose and thyroid 
profile, fasting blood sample were taken. Blood glucose was 
done by hexokinase method and thyroid profile by CMIA 
(chemiluminescent microparticle immunoassay) method.

STATISTICAL ANALYSIS
The data were analysed by SPSS 20 software. Data were 
expressed as mean and standard deviation for statistical 
analysis. Staticalsignificance was analysed by student’s t-test. 
Significance was considered for all tests (p<0.05). 
To find the significance of study parameters on categorical scale 
between two or more groups, Chi-square/ Fisher Exact test has 
been used. 95% Confidence Interval has been computed to find 
the significant features.

Age Group Total No. of patients Males Females
Non-geriatric (20 – 59 yrs) 80 06 (7.5%) 74 (92.5%)
Geriatric (≥ 60 yrs) 80 03 (3.7%) 77 (96.2%)
Total 160 09 (5.6%) 151 (94.3%)
x2=1.06; P=0.303

Table-1: Sex Distribution of the patients studied

Age Group Normal (Euthyroid) Hypothyroidim Subclinical Hypothyroidism Hyperthyroidism 
Non-geriatric (n = 80) 38 (47.5%) 32 (40%) 07 (8.7%) 03 (3.7%)
Geriatric (n = 80) 34 (42.5%) 36 (45%) 09 (11.2%) 01 (1.2%)
Total (n = 160) 72 (45%) 68 (42.5%) 16 (10%) 04 (2.5%)
x2=1.71; P=0.635

Table-2: Thyroid status of the patients studied

Non-geriatic age group Normal Hypothyroidism Subclinical hypothyroidism Hyperthyroidism
20-29 
n=02

0 01(50%) 01(50%) 00

30-39
n=08

4(50%) 02(25%) 02(25%) 00

40-49
n=14

05(35.71%) 07(50%) 01(7.14%) 01(7.14%)

50-59
n=56

29 (51.78%) 22 (39.28%) 03 (5.35%) 02 (3.57%)

Total
n=80

38 (47.5%) 32 (40%) 7(8.75%) 3 (3.75%)

The maximum number of non-geriatric patients with hypothyroidism were between 50-59 year of age – 22 (39.28%) out of 80 patients.
Table-3(i): Correlation of Thyroid status with age distribution; (A) Non-geriatric age group

Geriatic age group Normal Hypothyroidism Subclinical hypothyroidism Hyperthyroidism
60-64
n=39

16 (41.02%) 20(51.28%) 03 (7.69%) 00

65-69
n=34

17 (50%) 13 (38.23%) 03 (8.8%) 01(2.94%)

70-79
n=07

01 (14.28%) 03 (42.85%) 03 (42.85%) 0(%)

>80
n=0

0 0 0 0

Total
n=80

34 (42.5%) 36 (45%) 09 (11.25%) 01 (1.25%)

In the geriatric age group the maximum number of patients with hypothyroidism were between 60-64 year of age – 20 (51.28%) out of 80 
patients.

Table-3(ii): Correlation of Thyroid status with age distribution; (B) Geriatric age group
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RESULTS 
Total number of patients in our study were 160 out of which 
80 were in Geriatric age group and 80 patients were in Non-
geriatric age group. In Geriatric age group 03 (3.7%) patients 
were males and 77 (96.2%) were females. In Non-geriatric 
age group 06 (7.5%) were male and 74 (92.5%) were females 
(Figure-1 and table-1).
Our study shows that, in 80 geriatric patients 34 (42.5%) were 
euthyroid, 36 (45%) were hypothyroid, 09 (11.2%) were of 
subclinical hypothyroidism and 01 (1.2%) were hyperthyroid. 
Similarly, in 80 non-geriatric patients 38 (47.5%) were 
euthyroid, 32 (40%) were hypothyroid, 07 (8.7%) were of 
subclinical hypothyroidism and 03 (3.7%) were hyperthyroid. 
In total 160 patients 72 (45%) were euthyroid, 68 (42.5%) were 
hypothyroid, 16 (10%) were of subclinical hypothyroidism and 
04 (2.5%) were hyperthyroid (Figure-2 and table-2).
Table 1 shows a high female Predominance with 74 (92.5%) 
and 77 (96.2%) patients in the non-geriatric and gesriatric age 
groups respectively.
36 out of 80 patients (45%) in the geriatric group and 32 (40%) 
in the non-geriatric age group had hypothyroidism followed by 
subclinical hypothyroidism 9 (11.2%) and 7 (8.7%) in the two 
groups respectively.

DISCUSSION
In our study it was noted that thyroid dysfunction was prevalent 
in 88 (55%)patients out of the 160 included of which 42 
(52.5%) were in the non-geriatric age group with 32 (40% of 
the 80 patients in that group) being hypothyroid, 7 (8.75%) 
having subclinical hypothyroidism and 3 (3.75%) having 
hyperthyroidism whereas the remaining 46 (57.5%) were in 
the geriatric age group with 36 (45%) being hypothyroid, 9 
(11.25%) having subclinical hypothyroidism and 1 (1.25%) 
having a hyperthyroid state. 
Thyroid dysfunction was predominantly seen in females (total 
of 151 patients with 74 in the non-geriatric and 77 in the 
geriatric age groups) with maximum number of patients, 129, 
being between 50 – 70 years. 
In the study done by Patricia Wu diabetic patients have a 
higher prevalence of thyroid disorders compared with the 
normal population. Because patients with one Organ specific 
autoimmune disease are at risk of developing other autoimmune 
disorders, and thyroid disorders are more common in females.12

A study conducted by Proces et al showed that besides known 
factors such as age and drugs, thyroid function can be altered by 
Diabetes Mellitus and obesity.13

In their analysis of 70 patients, Cooppan and Kozak noted 
that 9 patients had masked hyperthyroidism with weight loss 
as the main indicator.14 Zondek H. et al detected an increased 
association of coronary heart disease in hypothyroidism.15

2.3% of elderly women had hypothyroidism in Bahemuka and 
Hodgkinson study. Patients with clinically overt hypothyroidism 
is associated with hyperlipidemia in Kutty. K.M, Bryant and 
Farid N.R study.16-18

The Colorado Thyroid Disease Prevalence Study conducted 
under Canaris G.J in the year 2000 showed that the consequences 
of untreated subclinical hypothyroidism include cardiac 
dysfunction or adverse cardiac endpoints (atherosclerotic 
disease and cardiovascular mortality), systemic hypothyroid 
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symptoms or neuropsychiatric symptoms and elevation of total 
and LDL cholesterol and progression to overt symptomatic 
hypothyroidism.19

Radaieh A.R and Nuseir M.K conducted a study at Amman, 
Jordan, with 908 Type 2 diabetics and 304 non-diabetics. They 
found overall prevalence of thyroid disease in diabetics were 
12.5% of which 5.9% were known to have thyroid disease and 
the rest (6.6%) were newly diagnosed cases as a direct result of 
screening. The most common was subclinical hypothyroidism 
(4.1%). The prevalence of thyroid disease was 6.6% in the 
control group.20 

CONCLUSION
The study has determined that screening should be 
recommended for all geriatric age group patients to rule out 
thyroid dysfunction. In geriatric type 2 diabetics patients there 
was alteration in thyroid function test, so screening will prevent 
from mojor cardiovascular morbidity and mortality. 
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