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Abstract: Diabetes mellitus and thyroid dysfunction are the two most common endocrine disorders in clinical practice.
Untreated thyroid disorder can adversely affect glucose and lipid metabolism and predisposes patient to atherosclerotic
diseases like coronary artery disease and stroke. The aim of this study was to estimate the prevalence of thyroid disorder
in patients with type 2 diabetes mellitus. This is an observational cross-sectional study. Three hundred patients with
T2DM that regularly attended the medicine department of a tertiary care centre participated in the study. Laboratory tests
like thyroid profile, blood sugar and HbAlc done in all patients. Thyroid dysfunction was classified as clinical
hypothyroidism if TSH > 5.50 pUI/mL and FT4 < 0.93 ng/dL; subclinical hypothyroidism if TSH > 5.50 pUI/ml and
FT4 ranged from 0.93 to 1.7 ng/dL; subclinical hyperthyroidism if TSH < 0.27 pUI/ml and FT4 in the normal range (0.93
and 1.7 ng/dL) and clinical hyperthyroidism if TSH < 0.27 pUI/ml and FT4 > 1.7 pUI/mL. The prevalence of thyroid
dysfunction in all diabetic patients was 13.7%. The most frequently thyroid disorder was subclinical hypothyroidism, in
12% of patients with T2DM. Clinical hypothyroidism was identified in 0.9 % of cases, subclinical hyperthyroidism in 0.7
% cases and clinical hyperthyroidism in 0.1% cases. We conclude that screening for thyroid dysfunction among patients
with type 2 diabetes mellitus should be routinely performed considering the high prevalence of new cases. Timely
diagnosis can prevent early onset atherosclerotic disease like coronary artery disease, stroke and hypertension arising
from an undiagnosed thyroid disorder.
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INTRODUCTION

Diabetes  Mellitus (DM) and thyroid
dysfunction (TD) are commonly encountered endocrine
disorders [1]. First report was published in 1979 about
association between DM and TD and since then many
researchers have worked over it [2].

Thyroid disorder varies in different population
depending on environmental and host factors, ranging
from 6.6% to 13.4% [3, 4]. Prevalence of TD further
increases in specific populations like diabetics, where
prevalence varies from 10 to 24% [5-7]. The presence
of TD may affect diabetes control. Hyperthyroidism is
typically associated with worsening glycemic control
and increased insulin requirements. There is underlying
increased hepatic gluconeogenesis, rapid
gastrointestinal glucose absorption, and probably
increased insulin resistance. Indeed, thyrotoxicosis may
unmask latent diabetes.

In practice, there are several implications for
patients with both diabetes and hyperthyroidism. First,

in hyperthyroid patients, the diagnosis of glucose
intolerance needs to be considered cautiously, since the
hyperglycemia may improve with treatment of
thyrotoxicosis. Second, underlying hyperthyroidism
should be considered in diabetic patients with
unexplained worsening hyperglycemia. Third, in
diabetic patients with hyperthyroidism, physicians need
to anticipate possible deterioration in glycemic control
and adjust treatment accordingly. Restoration of
euthyroidism will lower blood glucose level.

The relationship between TD and DM is
characterized by a complex interaction of
interdependence. Screening of TD, especially the
subclinical disorder, in patients with DM is justified
because most patients can be asymptomatic.

The aim of this study is to investigate the prevalence of
TD in patients with type 2 diabetes mellitus (T2DM) in
a tertiary care hospital.

METHODS

All type 2 diabetic patients who were treated at
a tertiary care centre, between March 2015 and
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September 2016 were selected. The number of patients
randomized for the study was 1000, 92 were excluded
according to the exclusion criteria; the data of the
remaining 908 was analyzed. All patients were
assessed for signs and symptoms related to thyroid
disorder.

A group of 304 subjects, 174 (57.2%) females
and 130 (42.8%) males, were included as a control
group. This group was neither diabetics nor known to
have any endocrine disorder nor any other disease that
may affect the thyroid function. Venous blood samples
were withdrawn and assayed for thyroid function such
as free thyroxine (FT4), free tri-iodothyronine (FT3),
thyroid  stimulating hormone  (TSH), thyroid
autoantibodies  (Tab), antimicrosomal antibodies
(AMA), thyroglobulin  antibodies  (Tgab) and
hemoglobin A1C  (HbALC). Tests were either directly
analyzed from venous blood samples. All participants
were given informed consent and the study was
approved by the ethical committee of the institute.

RESULTS

Table 1 shows characteristics of all subjects.

A random sample from 908 adult T2DM
patients was recruited for this study, 480 females
(52.9%) and 428 males (47.1%). The mean age *
standard deviation (SD) of the investigated patient was
50.4+9.8, and the age range was 26-85 years.

A group of 304 subjects, 174 (57.2%) females
and 130 (42.8%) males, were included as a control
group. The mean age + SD of the control group was
49.4 + 14.2 and the age range was 30-80 years. The
mean duration of type 2 DM was 48+18 months among
study group. The prevalence of thyroid disorder in all
diabetic patients was 13.7%. The most frequently
thyroid disorder was subclinical hypothyroidism, in
12% of patients with T2DM. Clinical hypothyroidism
was identified in 0.9 % of cases, subclinical
hyperthyroidism in 0.7 % cases and clinical
hyperthyroidism in 0.1% cases. Most of the subjects
with thyroid disorder were seen in the age group of 40-
58 years. Patients with BMI > 25 were at increased risk

of having thyroid disorder (P < 0.009).

Table 1: Demographic Characteristics
Characteristics Study Group Control Group P Value
Number (n) 908 304
Sex (Female) 52.9% 57.2% 0.55
Mean Age (£SD) 50.4+9.8 49.4+14.2 0.58
Mean duration of DM (months) 48+18 - -
Prevalence of thyroid disorder 13.7% 1.8% <0.0001
Prevalence of Subclinical | 12% 1% <0.0001
hypothyroidism
Prevalence of Overt hypothyroidism 0.9% 0.4% 0.001
Prevalence of subclinical | 0.7% 0.3% 0.05
hyperthyroidism
Prevalence of Clinical hyperthyroidism | 0.1% 0.1% Nonsignificant

DISCUSSION

This study showed a high prevalence of
thyroid disorder in type 2 DM (13.7%). Subclinical
hypothyroidism was the most frequent disorder found.
This frequency found is higher than those described in
the study of Fremantle (8.6%) [8] And in the study Chu
et al.; (8.4%) [9]. Previous studies have shown that the
risk of thyroid disorder increases with age.[10] Our
observations are consistence with previous similar
studies performed by Ghazali SM et al.; [11], Singh G
et al.; [12], Radaideh AR et al.; [13], Laloo Demitrost
et al.; [14], reported 29.7 %, 30 %, 12.5 %, 31.2 %
respectively.

Defective insulin secretion leads to various
metabolic aberrations in T2DM, spanning from
hyperglycemia due to defective insulin-stimulated
glucose uptake and up regulated hepatic glucose
production, along with dyslipidaemia, which includes
impaired homeostasis of fatty acids, triglycerides, and
lipoproteins [15].

DM appears to influence thyroid function in
two sites; 1stly at the level of hypothalamic control of
TSH release and 2ndly at peripheral tissue by
converting T4 to T3. Hyperglycemia causes reduction
in hepatic concentration of T4-5 deiodinase, low serum
concentration of T3, raised levels of reverse T3 and
low, normal, or high level of T4. Thyroid hormone
regulate metabolism and diabetes can alter metabolism
[16].

CONCLUSION

We conclude that screening for thyroid
disorder among patients with type 2 diabetes mellitus
should be routinely performed considering the high
prevalence of new cases. Timely diagnosis can prevent
early onset atherosclerotic disease like coronary artery
disease, stroke and hypertension arising from an
undiagnosed thyroid disorder.

REFERENCES

Available online at http://saspublisher.com/sjams/

4319



Atishay Jain et al., Sch. J. App. Med. Sci., Dec 2016; 4(12B):4318-4320

1.

10.

11.

12.

Tunbridge WM, Evered DC, Hall R, Appleton D,
Brewis M, Clark F, Evans JG, Young E, Bird T,
Smith PA. The spectrum of thyroid disease in a
community: the Whickham survey. Clinical
endocrinology. 1977 Dec 1; 7(6):481-93.

Feely J, Isles TE. Screening for thyroid dysfunction
in diabetics. British Medical Journal. 1979 Dec 1;
2(6202):1439.

Canaris GJ, Manowitz NR, Mayor G, Ridgway EC.
The Colorado thyroid disease prevalence study.
Archives of internal medicine. 2000 Feb 28;
160(4):526-34.

Hollowell JG, Staehling NW, Flanders WD,
Hannon WH, Gunter EW, Spencer CA, Braverman
LE. Serum TSH, T4, and thyroid antibodies in the
United States population (1988 to 1994): National
Health and Nutrition Examination Survey
(NHANES III). The Journal of Clinical
Endocrinology & Metabolism. 2002 Feb 1;
87(2):489-99.

Perros P, McCrimmon RJ, Shaw G, Frier BM.
Frequency of thyroid dysfunction in diabetic
patients: value of annual screening. Diabetic
Medicine. 1995 Jul 1; 12(7):622-7.
Papazafiropoulou A, Sotiropoulos A, Kokolaki A,
Kardara M, Stamataki P, Pappas S. Prevalence of
thyroid dysfunction among greek type 2 diabetic
patients attending an outpatient clinic. Journal of
clinical medicine research. 2010 Mar 25; 2(2):75-8.
Akbar DH, Ahmed MM, Al-Mughales J. Thyroid
dysfunction and thyroid autoimmunity in Saudi
type 2 diabetics. Acta Diabetologica. 2006 May 1;
43(1):14-8.

Chubb SA, Davis WA, Inman Z, Davis TM.
Prevalence and progression of subclinical
hypothyroidism in women with type 2 diabetes: the
Fremantle Diabetes Study. Clinical endocrinology.
2005 Apr 1; 62(4):480-6.

Chen HS, Wu TE, Jap TS, Lu RA, Wang ML,
Chen RL, Lin HD. Subclinical hypothyroidism is a
risk factor for nephropathy and cardiovascular
diseases in Type 2 diabetic patients. Diabetic
medicine. 2007 Dec 1; 24(12):1336-44.

Staub JJ, Althaus BU, Engler H, Ryff AS,
Trabucco P, Marquardt K, Burckhardt D, Girard J,
Weintraub BD. Spectrum of subclinical and overt
hypothyroidism: effect on thyrotropin, prolactin,
and thyroid reserve, and metabolic impact on
peripheral target tissues. The American journal of
medicine. 1992 Jun 30; 92(6):631-42.

Ghazali SM, Abbiyesuku FM. Thyroid dysfunction
in type 2 diabetics seen at the University College
Hospital, Ibadan, Nigeria. Nigerian Journal of
Physiological Sciences. 2010 Nov 28; 25(2):173-9.
Singh G, Gupta V, Sharma AK, Gupta N.
Evaluation of thyroid dysfunction among type 2
diabetic  Punjabi  population. Advances in
bioresearch. 2011 Dec 2; 2(2):3-9.

13.

14.

15.

16.

Radaideh AR, Nusier MK, Amari FL, Bateiha AE,
El-Khateeb MS, Naser AS, Ajlouni KM. Thyroid
dysfunction in patients with type 2 diabetes
mellitus in Jordan. Saudi medical journal. 2004;
25(8):1046-50.

Demitrost L, Salam R. Thyroid dysfunction in type
2 diabetes mellitus: A retrospective study. Indian J
Endocrinol Metab 2012; 16:S334-S335.

Baxter JD, Webb P. Thyroid hormone mimetics:
potential applications in atherosclerosis, obesity
and type 2 diabetes. Nature reviews Drug
discovery. 2009 Apr 1; 8(4):308-20.

Shah SN. Thyroid disease in diabetes mellitus. The
Journal of the Association of Physicians of India.
1984 Dec; 32(12):1057-9.

Available online at http://saspublisher.com/sjams/

4320



