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Abstract Background: Diseases of the thyroid gland are among the most abundant endocrine disorders worldwide second only to 
diabetes. Recognition and treatment of thyroid disorder in patients with diabetes may benefit glycaemic control, attenuate 
cardiovascular risk, and improve general well‑being. In present study we aimed to study thyroid functions in patients of 
type 2 diabetes mellitus at a tertiary hospital Material and Methods: Present study was single-center, prospective, 
observational study, conducted in patients, age > 40 years, known case of type II DM patients, for more than 5 yrs duration, 
attending diabetes OPD and willing to participate. All patients were subjected to thyroid function test T3 T4 TSH {ULTRA} 
as well as fasting and postprandial blood glucose levels. Results: In present study, 140 patients of type 2 DM were screened 
for thyroid disorders. Mean age was 53.89 ± 11.61 years. Male to female ratio was 1:0.84. We noted elevated fasting BSL 
(150.3 ± 40.91 mg/dl) as well as BSL-PP (202.84 ± 67.43 mg/dl). In present study, incidence of thyroid disorders was 
15.71 %. Majority of them had Subclinical hypothyroidism (12.14 %) followed by Overt hypothyroidism (2.14 %) and 
Subclinical hyperthyroidism (1.43 %). Overt hyperthyroidism was not found in any patient. Hypothyroidism 
(overt/subclinical) was statistically significant (p<0.05) in women (11.43 %) as compared to men (2.86 %), while similar 
incidence of subclinical hyperthyroid status was noted in men and women (0.71 %). No significant association (p>0.05) 
was noted between duration of diabetes mellites and thyroid dysfunction. Conclusion: Higher prevalence of subclinical 
hypothyroidism among type 2 diabetes mellitus patients. Failure to recognize the presence of subclinical hypothyroidism 
in diabetes mellitus patients may be a primary cause of poor management often encountered in treated diabetics.  
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INTRODUCTION 
Diseases of the thyroid gland are among the most abundant 
endocrine disorders worldwide second only to diabetes.1 
Thyroid hormones perform a wide range of functions 
including regulation of glucose metabolism, hepatic lipid 
cholesterol and mediate important physiological processes 

like growth and development.2 With insulin and thyroid 
hormone being intimately involved in cellular metabolism, 
excess or deficit of one of these hormones result in 
functional derangement of the other enhanced sensitivity 
and specificity of TSH has greatly enhanced assessment of 
thyroid dysfunction.3 Unrecognized thyroid dysfunction 
may impair metabolic control i.e. glycaemic control and 
lipid profile, by causing hypoglycemia or hyperglycemia 
and it can cause an additional cardiovascular disease risk 
in patients with Diabetes.4 Female gender, central obesity, 
DM nephropathy, above normal HbA1c, and duration of 
DM were risk factors of thyroid dysfunction in type 2 DM 
patients.5 Recognition and treatment of thyroid disorder in 
patients with diabetes may benefit glycaemic control, 
attenuate cardiovascular risk, and improve general 
well‑being.6 In present study we aimed to study thyroid 
functions in patients of type 2 diabetes mellitus at a tertiary 
hospital. 
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MATERIAL AND METHODS 
Present study was single-center, prospective, observational 
study, conducted in Department of General Medicine, 
Kamineni Academy of Medical Sciences, Lb Nagar, India. 
Study duration was of 1 year (September 2020 to August 
2021). Study was approved by institutional ethical 
committee.  
Inclusion criteria: Patients, age > 40 years, known case of 
type II DM patients, for more than 5 yrs duration, attending 
diabetes OPD and willing to participate. 
Exclusion criteria: Known patients of thyroid function 
disorder. Known patients of Type I DM. Known patients 
of TYPE 2 DM with complication like retinopathy 
nephropathy and neuropathy. Alcoholic, smokers, 
hypertensive patients 
The patients visiting Medicine OPD for their regular 
diabetes check-up were considered for study. Study was 
explained to patients and a written informed consent was 
taken for participation. Demographic details, clinical 
history was collected. All patients were subjected to 
thyroid function test T3 T4 TSH {ULTRA} as well as 
fasting and postprandial blood glucose levels. Blood 
glucose level was estimated by fully automated 
biochemistry analyser dimension and thyroid profile assay 
(immulite) by Chemiluminescence Method by SIEMENS. 

Any parameter in thyroid profile T3, T4 TSH more than 
10% of normal range were taken as abnormal and 
considered as thyroid dysfunction. 
Our normal ranges were as follows. 
T3: 70 – 200 ng/dl 
T4: 4.8 – 13.5 ug/ dl 
TSH: 0.4 – 4.0 MIU/ml 
Fasting blood glucose: 70-110 mg/dl 
Postprandial blood glucose: 80-140 mg/dl. 
TSH more than 4.10 MIU/ml with decreased values of T3 
andT4 was taken as hypothyroidism. TSH levels of less 
than 0.30 MIU/ml with raised T3 and T4 level were taken 
as hyperthyroidism. Individual variation of TSH i.e., 
increase TSH with normal T3, T4 levels were taken as 
subclinical hypothyroidism and decrease TSH with normal 
T3 and T4 values was taken as subclinical 
hyperthyroidism. Isolated deranged values ofT3, T4 were 
also noted accordingly. Data was collected and compiled 
using Microsoft Excel, analysed using SPSS 23.0 version. 
Frequency, percentage, means and standard deviations 
(SD) was calculated for the continuous variables, while 
ratios and proportions were calculated for the categorical 
variables. Difference of proportions between qualitative 
variables were tested using chi- square test or Fisher exact 
test as applicable. P value less than 0.5 was considered as 
statistically significant. 

 
RESULTS 
In present study, 140 patients of type 2 DM were screened for thyroid disorders. Mean age was 53.89 ± 11.61 years. Male 
to female ratio was 1:0.84. We noted elevated fasting BSL (150.3 ± 40.91 mg/dl) as well as BSL-PP (202.84 ± 67.43 mg/dl)  

 
Table 1: General characteristics 

Parameter Value [Mean ± SD] 
Age (in years) 53.89 ± 11.61 

Gender (male/female) 78/62 
T3 (ng/dl) 121.23 ± 46.45 
T4 (ug/ dl) 6.93 ± 2.91 

TSH (MIU/ml) 4.32 ± 8.16 
BSL- F (mg/dl) 150.3 ± 40.91 

BSL- PP (mg/dl) 202.84 ± 67.43 
In present study, incidence of thyroid disorders was 15.71 %. Majority of them had Subclinical hypothyroidism (12.14 %) 
followed by Overt hypothyroidism (2.14 %) and Subclinical hyperthyroidism (1.43 %). Overt hyperthyroidism was not 
found in any patient. 

Table 2: Pattern of thyroid diseases. 
Thyroid profile No. of cases Percentage 

Normal 118 84.29 
Overt hypothyroidism 3 2.14 

Subclinical hypothyroidism 17 12.14 
Overt hyperthyroidism 0 0.00 

Subclinical hyperthyroidism 2 1.43 
Hypothyroidism (overt/subclinical) was statistically significant (p<0.05) in women (11.43 %) as compared to men (2.86 
%), while similar incidence of subclinical hyperthyroid status was noted in men and women (0.71 %).  
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Table 3: Gender-wise distribution 
 Male Female Total 

Hyperthyroid (Subclinical) 01 (0.71 %) 01 (0.71 %) 02 (1.43 %) 
Hypothyroid (overt/subclinical) 04 (2.86 %) 16 (11.43 %) 20 (14.29 %) 

Euthyroid 73 (52.14 %) 45 (32.14 %) 118 (84.29%) 
Total 78 (55.71 %) 62 (44.29 %) 140 

 
No significant association (p>0.05) was noted between duration of diabetes mellites and thyroid dysfunction.  

Table 4: Duration of DM 
Duration of DM No. of cases Thyroid disorder % 

6 - 10yrs 67 11 16.42 
11 - 15yrs 56 9 16.07 

>15 yrs 17 2 11.76 
 
DISCUSSION  
Hypothyroidism leads to reductions in hepatic glucose 
output, gluconeogenesis, and peripheral glucose utilization 
thus predisposing to hypoglycemia.7 Hyperglycaemia also 
inhibits the peripheral deiodination of T4 to T3 by reducing 
the activities of thyroxine deiodinase.8 Elevated 
concentration of free thyroid hormones in the blood 
circulation cause hyperglycemia by upgrading the 
gastrointestinal assimilation of glucose, increased insulin 
resistance more insulin degradation and stimulation of 
glycogenolysis, this result in worsening glycemic control 
in diabetic patients, 9 The diagnosis of thyroid dysfunction 
in diabetic patients based solely on clinical manifestations 
can be difficult because poor glycemic control can produce 
features similar to hyperthyroidism, such as weight loss 
despite increased appetite and fatigue. A numerous studies 
were reported the occurrence of thyroid disease in diabetes 
patients changing from 2.2% to 17 %.10,11 However few 
studies shows even higher up to 46.5%.10,12 The 
relationship between type 1 DM and thyroid dysfunctions 
are proved one and may be an autoimmune process.13 
Among the 100 type 2 diabetic patients studied, Makandar 
A et al.,14 noted that 32% of the patients had abnormal 
thyroid hormone levels and 68% had normal thyroid 
hormone levels. Among the 32% of diabetic patients with 
abnormal thyroid hormone levels, 22% of them had 
hypothyroidism (8% clinical hypothyroidism and 14% 
subclinical hypothyroidism) and 10% had hyperthyroidism 
(4% clinical hyperthyroidism and 6% subclinical 
hyperthyroidism). Reddy KS et al.,15 noted that out of total 
100 patients, thyroid disorder was present in 29%. 
Hypothyroidism in 1 patient, sub clinical hypothyroidism 
in 15 patients, hyperthyroidism was present in 13 patients. 
Females (36%) had high incidence than males (22%). 
Elderly people had higher incidence of subclinical 
hypothyroidism (18.2%), clinical features of 
hyperthyroidism present in 8 patients, Poor hypoglycemic 
control seen in hyperthyroid individuals (55.5%). Duration 
of diabetes had no relation with incidence of thyroid 
disorders. In present study, no significant association 

between duration of diabetes and thyroid disorder. These 
observations are in agreement with the observations of 
Ravishankar et al.16 and Afrin G et al. 17, they also did not 
find a significant association between duration of diabetes 
and thyroid disorder. However, Telwani et al.18 in their 
study reported thyroid disorders to be significantly higher 
among patients with duration of diabetes >5 years. Ozair 
et al. 19 too in their study reported longer duration of 
diabetes to be significantly associated with thyroid 
dysfunction. In study by Rajhounsh V et al., 20 out of 100 
patients with type II DM, 14 had abnormal thyroid profile 
of which 13 had subclinical hypothyroidism, 1 patient had 
overt hypothyroidism, 61% were females, more among 
those with duration up to 5 years (68%). Talwalkar P et 
al.,21 studied 1,508 patients (T2DM: 504; hypertension: 
501; T2DM + hypertension: 503), prevalence of 
hypothyroidism in patients with T2DM, hypertension, and 
T2DM + hypertension was 24.8%, 33.5%, and 28.9%, 
respectively. The overall prevalence of hypothyroidism in 
T2DM (n=1,002) and hypertension (n=1,001) was 26.9% 
and 31.2%, respectively. The proportion of obese against 
overweight hypothyroid patients was higher in all 
indications (T2DM: 16.5% vs 3.4%; hypertension: 23.8% 
vs 5.4%; T2DM + hypertension: 21.5% vs 3.8%). A 
considerable proportion of patients with SCH was 
prescribed thyroxine in T2DM (61.5%), hypertension 
(61%), and T2DM + hypertension (62.5%) cases. The most 
commonly prescribed dose (mean) of thyroxine was 50 and 
25 μg for overt hypothyroidism and SCH cases, 
respectively, in all cohorts. In study by Nischal 
Nithyananda Hegde et al., 22 out of the 110 diabetic patients 
43(39.1%) were males and 67(60.9%) were females; 73 
(66.4%) were euthyroid, 24 (21.8 %) had sub-clinical 
hypothyroidism (5 males and 19 females), 8 (7.3%) had 
clinical hypothyroidism (7 females and 1 male), 3 (2.9%) 
had clinical hyperthyroidism (2 male and 1 female) and 2 
(1.8%) have subclinical hyperthyroidism (both females). 
BMI was significantly higher in T2DM patients with 
thyroid dysfunction (p=0.027) especially in patients with 
subclinical hypothyroidism (p=0.034). The incidence of 
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thyroid dysfunction was higher in female T2DM patient’s 
than their male counterparts (p=0.008). The incidence of 
hypertension was higher among T2DM patients with 
thyroid dysfunction than the euthyroid T2DM patients 
(p=0.035). Mean FBS and PPBS was significantly higher 
in T2DM patient’s with thyroid dysfunction when 
compared to T2DM patient’s without thyroid dysfunction 
(p < 0.001and p<0.001 respectively. Poor achievement of 
the guideline recommended target of FBS and PPBS was 
seen in T2DM patients (p<0.001 and p<0.001 respectively) 
with thyroid dysfunction, especially in patients with sub-
clinical hypothyroidism (p<0.001 and p=0.001 
respectively). FBS and PPBS were significantly higher in 
patients with higher BMI. Clinical studies with larger cross 
section of men and women, along with parameters such as 
occupation, body habitus, stress levels, geographic, 
environmental and etiological factors like auto immunity, 
drugs and iodine status are required to confirm finding of 
present study. 
 
CONCLUSION  
Higher prevalence of subclinical hypothyroidism among 
type 2 diabetes mellitus patients. Failure to recognize the 
presence of subclinical hypothyroidism in diabetes 
mellitus patients may be a primary cause of poor 
management often encountered in treated diabetics. 
Considering the clinical implications of the coexistence of 
T2DM and thyroid dysfunction, a more systematic 
approach to thyroid testing in T2DM and regular 
monitoring of glycaemic control in thyroid dysfunction is 
required. 
 
REFERENCES 

1. Nimmy N.J et al. A Survey on the Prevalence of Thyroid 
Disorder Induced by Demography and Food Habits in 
South Indian Population. Indian Journal of Pharmacy 
Practice. Apr-Jun 2012;5(2):49-52. 

2. Kalra S, Unnikrishnan AG, Baruah MP. Thyroid: 
Disorders of a lesser gland. Thyroid Res Pract. 
2013;10:45- 46. 

3. Satish R, Moha V. Diabetes and Thyroid disease: a review. 
Int J Diab Dev Countries. 2003;23(4):120-3.  

4. Kadiyala R, Peter R, Okosieme OE. Thyroid dysfunction 
in patients with diabetes: clinical implications and 
screening strategies. Int J Clin Pract. 2010 Jul; 64(8): 
1130-9. 

5. Ogbonna SU and Ezeani IU (2019) Risk Factors of 
Thyroid Dysfunction in Patients With Type 2 Diabetes 
Mellitus. Front. Endocrinol. 10:440. 

6. Kapadia KB, Bhatt PA, Shah JS. Association between 
altered thyroid state and insulin resistance. J Pharmacol 
Pharmacother 2012;3:156‑60. 

7. Somwaru LL, Arnold AM, Joshi N, Fried LP, Cappola AR. 
High frequency of and factors associated with thyroid 

hormone over-replacement and under-replacement in men 
and women aged 65 and over. J Clin Endocrinol 
Metabolism. 2009 Apr 1;94(4):1342-5. 

8. Hage M, ZantoutMS, Azar ST. Thyroid disorders and 
diabetes mellitus. J Thyr Res. (2011) 31:39–45. 

9. Singh, P., Khan, S., and Mittal, R. K. Evaluation of thyroid 
dysfunction among type-2 diabetic mid and far western 
Nepalese population. J Coast Life Med, 2014, 2(11), 903-
6. 

10. Singh G, Gupta V, Sharma AK, Gupta N. Evaluation of 
thyroid dysfunction among type 2 diabetic Punjabi 
population. Adv Biores. 2011; 2(2): 3-9. 

11. Perros, P., Mc Crimmon, R.J., Shaw, G. and Frier, B.M. 
Frequency of thyroid dysfunction in diabetics patients: 
value of annual screening. Diabet Med. 1995; 12 (7): 622-
627. 

12. Celani M.F, Bonati M.E, Stucci N. Prevalence of abnormal 
thyrotropin concentrations measured by a sensitive assay 
in patients with Type 2 diabetes mellitus. Diabete Res. 
1994; 27(1):15-25. 

13. Radetti, Paganini, Gentill et al. Frequency of Hashimoto's 
thyroiditis in children with type 1 diabetes mellitus. Acta 
Diabetologica. 1995; 32(2): 121–124. 

14. Makandar A, Sonagra AD, Shafi N. Study of thyroid 
function in type 2 diabetic and non-diabetic population. Int 
J Med Sci Public Health 2015;4:769-772 

15. Reddy KS, Pragnanjali E, Dorsanamma M, Nagabushana 
MV. A study of prevalence of thyroid disorders in type 2 
diabetic patients in tertiary care hospital. Int J Adv Med 
2018;5:xxx-xx. 

16. Afrin G, Rathore B, Kumar V, Singh K, Shukla V, Misra 
A, Study Of Prevalence Of Hypothyroidism In Type 2 
Diabetes Mellitus Patients Of Lucknow And Surrounding 
Areas. EJMR. 2018; 5(2): 122-127. 

17. Ravishankar SN, Champakamalini, Venkatesh, Mohsin. A 
prospective study of thyroid - dysfunction in patients with 
Type 2 diabetes in general population. MedPub Journals : 
Archives of Medicine 2013; 5(1:2): 1-9 

18. Ozair M, Noor S, Raghav A, Siddiqi SS, Chugtai AM, 
Ahmad J. Prevalence of thyroid disorders in North Indian 
Type 2 diabetic subjects: A cross sectional study. Diab Met 
Syndr: Clin Res Rev 2018; 12(3): 301-304. 

19. Telwani AA, Wani ZH, Ashraf Y, Shah AA. Prevalence of 
thyroid dysfunction in type 2 diabetes mellitus: a case 
control study. Int J Res Med Sci. 2017 Oct;5 (10):4527-
4531. 

20. Rajhounsh V, Dilip M Rampure, L Suresh Kumar, 
Santhosh Kumar Cheekot, A cross Sectional Study on 
Thyroid Profile in Type II Diabetes Mellitus, JMSCR 
Volume 04 (04) April 2016. 

21. Talwalkar P, Deshmukh V, Bhole M. Prevalence of 
hypothyroidism in patients with type 2 diabetes mellitus 
and hypertension in India: a cross-sectional observational 
study. Diabetes Metab Syndr Obes. 2019 Mar 20;12:369-
376.  

22. Nischal Nithyananda Hegde, Sharath Kumar D. Shah, To 
Study the Frequency of Thyroid Disorders in Patients with 
Type II Diabetes Mellitus, JMSCR Volume 06 Issue 12 
December 2018. 

  
 

Source of Support: None Declared 
Conflict of Interest: None Declared  


