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INTRODUCTION
Diabetes mellitus, characterised by hyperglycaemia, 
is a health problem affecting the population 
worldwide in general and of India in particular. 
Uncontrolled diabetes with its many adverse effects 
like cardiovascular diseases, kidney diseases and 
dyslipidemias increase morbidity and mortality.

The impact of this disease on the quality of life, 
morbidity and mortality, through the complications 
that affect the small and large vessels, has been 
HPSKDVLVHG�E\�WKH�¿QGLQJV�RI�WKH�QDWLRQDO�FRPPLVVLRQ�
(USA) on diabetes and DCCT trial.

In pursuit of controlling hyperglycaemia, a 
lot of emphasis is given in treating hypertension, 
dyslipidaemias etc. but the often forgotten fact is 
the presence of a second endocrine disorder like 
thyroid dysfunction which may be the root cause of 
poor glycaemic control and progressive morbidity 
and mortality.

The association between these two disorders has 
ORQJ�EHHQ�UHFRJQL]HG��DOWKRXJK�WKH�SUHYDOHQFH�RI�
thyroid dysfunction in diabetic population varies 
widely between different studies. With insulin 
and thyroid hormone, being intimately involved 
LQ�FHOOXODU�PHWDEROLVP��H[FHVV�RU�GH¿FLW�RI�RQH�RI�
these hormones results in functional derangement 
of the other. 

As diabetes is the most common endocrine and 
metabolic disorder, there was always a curiosity to 
understand and learn the association of this with the 

dysfunction of another endocrine gland, the thyroid. 
The aim of this review is to establish the relationship 
between the diabetes and thyroid function. It also 
highlights the relationship with other parameters like 
DJH��VH[��LQVXOLQ�VHQVLWLYLW\��OLSLG�SUR¿OH�HWF���ZLWK�RU�
without associated thyroid dysfunction.

',$%(7(6�$1'�7+<52,'��*(1(5$/�
CONSIDERATION
Udiong et al. have studied thyroid function in diabetes 
mellitus in Clabber, Nigeria. In that study, it was 
found that among the 161 diabetic subjects, 26.6% 
had low levels of thyroid hormone while 19.9% had 
raised levels. All the non-diabetic subjects showed 
euthyroid status. The incidence of hyperthyroidism 
was lower in females (8%) than in males (11%), 
but the number of subjects in hypothyroid state was 
higher in females (16.8%) than in males (9.9%).1

Patricia Wuin her article has stated that diabetic 
patients have a higher prevalence of thyroid disorders 
compared with the normal population. Patients with 
RQH�RUJDQ�VSHFL¿F�DXWRLPPXQH�GLVHDVH�DUH�DW�ULVN�
of developing other autoimmune disorders, and as 
thyroid disorders are more common in females, it 
is not surprising that up to 30% of female type 1 
diabetes patient have thyroid disease. A number of 
reports have also indicated a higher than normal 
prevalence of thyroid disorders in type 2 diabetes 
patients, with hypothyroidism being the most 
common disorder.2
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Perros et al. demonstrated an overall prevalence of 
13.4% of thyroid diseases in diabetes with the highest 
prevalence in type 1 female diabetics (31.4%) and 
lowest prevalence in type 2 male diabetics (6.9%).3

Recently, a prevalence of 12.3% was reported 
among Greek diabetic patients.4 Sixteen per cent 
of Saudi patients with type 2 diabetes were found 
to have thyroid dysfunction.5 In Jordan, a study 
reported that thyroid dysfunction was present in 
12.5% of type 2 diabetic patients.6 However, thyroid 
disorders were found to be more common in subjects 
with type 1 diabetes compared to those with type 
2 diabetes. Additionally, a 3.5-fold increased risk 
of autoimmune thyroiditis was noticed in GADA 
positive patients.7 Thyroid disorders remain the most 
frequent autoimmune disorders associated with type 
1 diabetes. This was shown in a cross-sectional study 
involving 1419 children with type 1 diabetes mellitus, 
where 3.5% had Hashimoto’s thyroiditis.8

Thyrodiabetesin Relation to AGE
Diabetes mellitus and thyroid disorders both are 
common in elderly. Due to the improvement of 
diagnostic procedures and increase in life expectancy, 
thyroid dysfunction is being diagnosed in increased 
proportion in diabetic patients. 

Flatau et al.  have also observed similar 
¿QGLQJV��7KH\�KDYH�UHSRUWHG�����ZLWK�VXE�FOLQLFDO�
hypothyroidism after the age of 60 years. The 
prevalence of hypothyroidism was 14% (9.7% in 
male patients and 18.2% in female patients) and that 
of diabetes mellitus was 11.5% (12.1% in males and 
11.1% in females). In 74% of the diabetic patients the 
diagnosis was made after the age of 60 years. They 
have concluded that diabetes mellitus and primary 
hypothyroidism are common disorders in elderly 
subjects and have an atypical presentation.9

In the NHANES III study, a survey of 17,353 subjects 
representing the US population, hypothyroidism 
was found in 4.6% and hyperthyroidism in 1.3% of 
subjects. The latter further observed an increase in 
frequency of thyroid dysfunction with advancing age 
and a higher prevalence of thyroid disease in women 
compared to men and in diabetic subjects compared 
to non-diabetic patients.10

7+<52,'�'<6)81&7,21�$1'�6(;
In a study from India, by Unnikrishnan et al., the 
overall prevalence of hypothyroidism was 10.95%. 
A significantly higher (P��������SURSRUWLRQ�RI�
female vs. male (15.86% vs. 5.02%) and older 
vs. younger (13.11% vs. 7.53%) were diagnosed 
ZLWK�K\SRWK\URLGLVP��$GGLWLRQDOO\���������Q� �
430) patients were diagnosed to have subclinical 
hypothyroidism (normal serum-free T4 and 
76+!�����ȝ,8�PO��11

The prevalence of hypothyroidism in the overall 
study population was 10.95% (n� ����������&,��
10.11–11.78) of which 3.47% (n� ������ZHUH�
previously undetected and 7.48% (n� ������ZHUH�
self-reported cases. Among all the cities, Kolkata 
recorded the highest prevalence of hypothyroidism 
(21.67%), while others showed comparable rates 
ranging from 8.88% (Hyderabad) to 11.07% (Delhi).
Subclinical hypothyroidism (SCH) was observed 
in 430 (8.02%, 95% CI: 7.29–8.74) participants. 
Frequency of SCH was highest (8.93%) in the 
age group of above 55 years and lowest in the 
age group of 18–35 years (6.91%), though no 
VWDWLVWLFDOO\�VLJQL¿FDQW�DVVRFLDWLRQ�ZDV�IRXQG�ZLWK�DJH� 
(P� ����������$�VLJQLILFDQWO\�KLJKHU�QXPEHU�RI�
females (8.73%) than males (7.17%, P� ���������
were detected to have SCH. A total of 1171 (21.85%, 
95% CI, 20.74-22.95) subjects tested positive for 
DQWL�732�DQWLERG\��)HPDOHV� VKRZHG�D�JUHDWHU�
prevalence (26.04%) than males (16.81%), P�������11

Among the adult population in India, the prevalence 
of hypothyroidism has been recently studied. In this 
population-based study done in Cochin on 971 adult 
subjects, the prevalence of hypothyroidism was 
3.9%.The prevalence of subclinical hypothyroidism 
was also high in this study, the value being 9.4%. In 
women, the prevalence was higher, at 11.4%, when 
compared with men, in whom the prevalence was 
6.2%. The prevalence of subclinical hypothyroidism 
increased with age.12

The prevalence of thyroid dysfunction was high 
and was commoner in women than men (24.7% 
vs. 18.2%). Subclinical hypothyroidism (SCH) 
was the commonest abnormality encountered 
and affected 19.3% subjects (15.9% men, 21.4% 
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women). The prevalence of SCH in men and women 
ZLWK�732�$E�ZDV�������DQG��������UHVSHFWLYHO\��
2YHUW�K\SRWK\URLGLVP�ZDV�WKH�VHFRQG�FRPPRQHVW�
abnormality and affected a total of 181 subjects 
(4.2%).13

7+<52� ',$%(7(6� :,7+� ,168/,1�
6(16,7,9,7<
Consensus opinion regarding status of insulin 
sensitivity in hypo or hyperthyroidism is not yet 
available. Results of investigations have shown 
increased, decreased, or normal insulin sensitivity. 
Increased adrenergic tone of hyperthyroidism may 
alter basal insulin secretion.

0F&XOORFK�HW�DO��VXJJHVWHG�WKDW�LQVXOLQ�VWLPXODWHG�
glucose metabolism and inhibition of ketogenesis 
are normal in hyperthyroidism.14 But in diabetic, 
it is markedly altered in the presence of insulin 
GH¿FLHQF\��%ORRG�JOXFRVH�OHYHOV�DUH�XQDIIHFWHG�E\�
hypothyroidism as insulin sensitivity is unaltered; 
there may be a decrease in exogenous insulin 
requirements and typically the glucose level remains 
VWDEOH�RU� LPSURYHV��2QFH�WUHDWPHQW� LV� LQLWLDWHG��
normalisation of thyroid may lead to higher blood 
glucose levels and loss of diabetes control.15

7+<52,'�'<6)81&7,21�$1'�',$%(7(6�
6<037206�$1'�&203/,&$7,216
Hage et al. concluded in their article stating the 
association between thyroid and diabetes, their effect 
on each other, and in relation to complications of 
diabetes. As stated in this article, hyperthyroidism 
leads to hyperglycaemia by more than one mechanism 
and hypothyroidism leads to recurrent episodes of 
hypoglycaemia thus requiring less dose of insulin.16

6DWLVK�DQG�0RKDQ�FRQFOXGHG�WKDW�WKHUH�LV�LQWHU�
dependence between insulin and thyroid hormones 
for normal cellular metabolism. When diabetes 
occurs in euthyroid individuals, it results in altered 
thyroid function tests with no clinical dysfunction. 
In a patient with pre-existing Gravesorbitopathy, the 
risk of visual loss is increased and chances of visual 
recovery are less if co-existing diabetes is present. 
When hyperthyroidism occurs in the setting of 

euglycaemia, 2–3% of these individuals may become 
diabetic. Thus early detection and treatment are good 
for better control of symptoms in these patients.17

Type 2 diabetic patients with subclinical 
hypothyroidism are associated with an increased risk 
of nephropathy and cardiovascular events, but not 
retinopathy. The higher incidence of cardiovascular 
events may be mediated by nephropathy.18

Yang et al. demonstrated recently that diabetic 
patients with subclinical hypothyroidism have 
more severe retinopathy than euthyroid patients 
with diabetes.19 Den Hollander et al. in his study 
stated that treatment of hypothyroidism in diabetes 
improves renal function.20

Subclinical hyperthyroidism in diabetic patients 
may stimulate cardiac function and increase the risk 
RI�WKH�DWULDO�¿EULOODWLRQ�21,22

7+<52,'��',$%(7(6��$1'�/,3,'�352),/(
Diabetes has been shown to be associated with 
numerous thrombotic, atherosclerotic,  and 
cardiovascular diseases. Cholesterol has been singled 
out as the cause of atherosclerosis. However, other 
lipids, such as triglycerides and phospholipids, also 
show similar correlations. Diabetic patients show 
LQFUHDVH�LQ�OLSLG�SUR¿OH�GHUDQJHPHQWV��3UHVHQFH�RI�
thyroid dysfunction increases risk of dyslipidemia in 
a diabetic patient in a greater proportion.

Patients with subclinical hypothyroidism tend to 
have higher levels of serum total and LDL cholesterol, 
apolipoprotein B, and Lp(a), where as levels of 
triglycerides, HDL cholesterol, and apolipoprotein 
$,�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�FRPSDUHG�WR�HXWK\URLG�
controls.23–26 Despite the increased activity of the 
+0*�&R$�UHGXFWDVH��OHYHOV�RI�WRWDO�FKROHVWHURO��
LDL cholesterol, apolipoprotein B, and Lp(a) tend 
to decrease in patients with clinical or subclinical 
hyperthyroidism due to increased bile excretion of 
cholesterol and mainly to increased LDL receptor 
gene expression resulting in enhanced LDL receptor-
mediated catabolism of LDL particles. Furthermore, 
HDL cholesterol levels are also decreased in 
hyperthyroidism due to increased CETP-mediated 
WUDQVIHU�RI�FKROHVWHU\O�HVWHUV�IURP�+'/�WR�9/'/. 
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Triglyceride levels remain unchanged. Therapy of 
hyperthyroidism results in restoration of the above 
mentioned alterations of lipid metabolism.27,28

0HDQ� VHUXP� WRWDO� FKROHVWHURO� LQ� XQWUHDWHG�
K\SRWK\URLGLVP�ZDV�VLJQL¿FDQWO\�KLJKHU��S��������
WKDQ�DIWHU� WUHDWPHQW� ��������������PJ�GO�YV��
�������������PJ�GO���0HDQ�/'/�FKROHVWHURO�DQG�
HDL cholesterol decreased significantly after 
treatment in hypothyroidism (LDL 141.15±63.31 
PJ�GO�EHIRUH�YV��������������PJ�GO�DIWHU�WKHUDS\��
S��������+'/�FKROHVWHURO�������������PJ�GO�
EHIRUH�YV�������������PJ�GO�DIWHU�WKHUDS\��S���������
0HDQ�OHYHO�RI�VHUXP�WULJO\FHULGHV�LQ�K\SRWK\URLG�
VXEMHFWV�GHFUHDVHG� IURP���������������PJ�GO�
WR��������������PJ�GO�DIWHU� WUHDWPHQW�DQG� WKH�
GLIIHUHQFH�ZDV�VWDWLVWLFDOO\�VLJQL¿FDQW�29

CONCLUSION
Thyroid dysfunction is common in diabetic patients. 
Subclinical hypothyroidism is more common than 
other conditions. Females are more commonly 
affected. Elderly patients have higher incidence. 
Patients with thyroid dysfunction have poor glycaemic 
control even with treatment. Severe forms of diabetic 
complications are noted with presence of co-exiting 
WK\URLG�GLVRUGHUV��2QH�PXVW�KDYH�VWURQJ�VXVSLFLRQ�
of thyroid dysfunction in patients with uncontrolled 
glycaemia and patients must be evaluated for 
thyroid function in such cases. In presence of type 
1 diabetes, chances of hypothyroidism are more 
EHFDXVH�RI�FRPPRQ�FDXVH�RI�DXWRLPPXQLW\��2EHVLW\�
and dyslipidaemia arising from hypothyroidism 
adversely affect the process of insulin resistance in 
type 2 diabetes. Thyrotoxicosis can lead to worsening 
of detected or undetected diabetes or can precipitate 
stress hyperglycaemia. For the therapeutic aspect, 
anti-thyroid drugs lower blood sugar, but thyroxine 
replacement may increase the blood sugar. This 
should be kept in mind during add on therapy for 
one disease after another. We should regularly check 
for thyroid function for early detection of thyroid 
disorders, so that we can prevent development of 
or delay the progression of complications as well as 
able to control blood glucose strictly.

REFERENCES
��� 8GLRQJ�&(-��8GRK�$(��(WXNXGRK�0(��(YDOXDWLRQ�RI�WK\URLG�

function in diabetes mellitus in Calabar, Nigeria. Indian Journal 
of Clinical Biochemistry. 2007;22:74–8.

2. Wu P. Thyroid diseases and diabetes. Clinical Diabetes. 
2000;18:21–3.

3. 3HUURV�3��0F&ULPPRQ�5-��6KDZ�*��)ULHU�%0��)UHTXHQF\�
of thyroid dysfunction in diabetic patients: value of annual 
screening. Diabetic Med. 1995; 12:622–7.

4. 3DSD]D¿URSRXORX�$��3UHYDOHQFH�RI�WK\URLG�G\VIXQFWLRQ�DPRQJ�
Greek type 2 diabetic patients attending an outpatient clinic. J 
Clin Med Res. 2010; 2(2): 75–78

��� $NEDU�'+��$KPHG�00��$O�0XJKDOHV�-��7K\URLG�G\VIXQFWLRQ�
and thyroid autoimmunity in Saudi Type 2 diabetics. Acta 
Diabetologica. 2006;43:14–8.

6. 5DGDLGHK�$50��1XVLHU�0.��$PDUL�)/�� HW� DO��7K\URLG�
dysfunction in patients with type 2 diabetes mellitus in Jordan. 
Saudi Medical J. 2004; 25:1046–50.

7. .RUGRQRXUL�2��&KDUSHQWLHU�1��+DUWPDQQ�5��*$'$�SRVLWLYLW\�
at onset of type 1 diabetes is a risk factor for the development 
of autoimmune thyroiditis. Pediatric Diabetes. 2011; 12:31–3.

8. Radetti G, Paganini C, Gentill L. Frequency of Hashimoto’s 
thyroiditis in children with type 1 diabetes mellitus. Acta 
Diabetologica. 1995; 32:121–4.

9. Flatau E et al. Prevalence of hypothyroidism and diabetes 
PHOOLWXV� LQ�HOGHUO\�NLEEXW]�PHPEHUV��(XU�-�(SLGHPLRO. 
2000;16:43–6.

10. Hollowell JG, Staehling NW, Dana Flanders W. Serum TSH, 
T4, and thyroid antibodies in the United States population (1988 
to 1994): National Health and Nutrition Examination Survey 
(NHANES III). -�&OLQ�(QGRFULQRO�0HWDE. 2002; 87:489–99.

11. Unnikrishnan AG, Kalra S, Sahay RK, Bantwal G, John 
0��7HZDUL�1��3UHYDOHQFH�RI�K\SRWK\URLGLVP�LQ�DGXOWV��$Q�
epidemiological study in eight cities of India. Indian J 
(QGRFULQRO�0HWDE. 2013 Jul-Aug; 17(4): 647–52.

12. 8VKD�0HQRQ�9��6XQGDUDP�.5��8QQLNULVKQDQ�$*��-D\DNXPDU�
59��1DLU�9��.XPDU�+��+LJK�SUHYDOHQFH�RI�XQGHWHFWHG�WK\URLG�
GLVRUGHUV�LQ�DQ�LRGLQH�VXI¿FLHQW�DGXOW�VRXWK�,QGLDQ�SRSXODWLRQ��
J Indian Med Assoc. 2009; 107:72–7.

13. 0DUZDKD�5.��7DQGRQ�1��*DQLH�0$��.DQZDU�5��6DVWU\�$��*DUJ�
0.��%KDGUD�.��6LQJK�6��6WDWXV�RI�WK\URLG�IXQFWLRQ�LQ�,QGLDQ�
DGXOWV��WZR�GHFDGHV�DIWHU�XQLYHUVDO�VDOW�LRGL]DWLRQ��-$3,���$SULO�
�������92/������������

14. 0F&XOORFK�$-�+RPH�3'��+HLQH�5��HW�DO��,QVXOLQ�VHQVLWLYLW\�LQ�
hyperthyroidism: measurement by the glucose clamp technique. 
&OLQ�(QGRFULQRO. 1983; 18:327.

15. Johnson JL,Duick DS. Diabetes and thyroid disease: a likely 
combination. Diabet Spectr. 2002; 15:140–2.

16. +DJH�0��=DQWRXW�06��$]DU�67��7K\URLG�GLVRUGHUV�DQG�GLDEHWHV�
mellitus: review article��-�7K\URLG�5HV. 2011; 2011:439463.

17. 6DWLVK�5��0RKDQ�9��'LDEHWHV�DQG�WK\URLG�GLVHDVHV��Review Int 
JDiab Dev Countries. 2003; 23:120–3.

18. &KHQ�+6�:X�7(�-DS�76�/X�5$�:DQJ�0/�&KHQ�5/�HW�DO��
Subclinical hypothyroidism is a risk factor for nephropathy 
and cardiovascular diseases in Type 2 diabetic patients. Diabet 
Med. 2007; 24:1336–44.

19. Yang GR, Yang JK, Zhang L, An YH, Lu JK. Association 
between subclinical hypothyroidism and proliferative diabetic 



JOURNAL OF CLINICAL DIABETOLOGY
$Q�2I¿FLDO�3XEOLFDWLRQ�RI�WKH�$VVRFLDWLRQ�RI�&OLQLFDO�'LDEHWRORJ\

� � � _ � - &' � _ � 92/ � � � _ � 12 � � � � _ � 2 &7�'(& � � � � �

retinopathy in Type 2 diabetic patients: a case-control study. 
7RKRNX�-([S�0HG. 2010; 222:303–10.

���� 'HQ�+ROODQGHU�-*��:XONDQ�5:��0DQWHO�0-��%HUJKRXW�$��
Correlation between severity of thyroid dysfunction and renal 
function��&OLQ�(QGRFULQRO. 2005; 62:423–42

21. Wu P. Thyroid disease and diabetes. Clin Diabet. 2000; 
18:38–41.

22. 6FKURQHU�=��/D]XURYD�,��$IIHFWLRQ�RI�FDUGLRYDVFXODU�V\VWHP�LQ�
diabetic patients with thyroid dysfunctions. Vnitr Lek. 2006; 
58:1069–76.

23. 'DQHVH�0'��/DGHQVRQ�3:��0HLQHUW�&/��3RZH�15. Clinical 
review 115: effect of thyroxine therapy on serum lipoproteins 
in patients with mild thyroid failure: a quantitative review of 
the literature. -�&OLQ�(QGRFULQRO�0HWDE. 2000; 85:2993–3001. 

24.� /XERVKLW]N\�5��$YLY�$��+HUHU�3��/DYLH�/.Risk factors 
for cardiovascular disease in women with subclinical 
hypothyroidism. 7K\URLG.2002;12:421–5. 

25.� 7DQLV�%&��:HVWHQGRUS�5*-��6PHOW�$+0.Effect of thyroid 
substitution on hypercholesterolemia in patients with subclinical 
hypothyroidism: a reanalysis of intervention studies. Clin 
(QGRFULQRO. 1996; 44:643–9. 

26.� (IVWDWKLDGRX�=��%LWVLV�6��0LOLRQLV�+-��.XNXYLWLV�$��%DLUDNWDUL�
(��(OLVDI�0��7VDWVRXOLV�$.Lipid profile in subclinical 
K\SRWK\URLGLVP��LV�/�WK\UR[LQH�VXEVWLWXWLRQ�EHQH¿FLDO"�(XU�-�
(QGRFULQRO. 2001; 145:705–10.

27. Kung A, Pang R, Lander I, Lam K, Janus E.Changes in serum 
lipoprotein (a) and lipids during treatment of hyperthyroidism. 
Clin Chem1995;41:226–31.

28. $YLUDP�0��/XERVKLW]N\�5��%URRN�-*.Lipid and lipoprotein 
pattern in thyroid dysfunction and the effect of therapy. Clin 
Biochem.1982;15:62–6.

29. 6LQJK�6.��5HGG\�'96��8QQLNULVKQDQ�$*��/LSRSURWHLQ��D��DQG�
other lipid alternations in thyroid dysfunction, thyroid research 
and practice. J Indian7K\URLG�6RFLHW\. 2014;1:7.

“It is better to change an opinion than to persist in a wrong one.”
— Socrates


