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ABSTRACT

Introduction: Diabetes-thyroid relationship is said to be bidirectional. Insulin resistance and 
hyperinsulinemia in type 2 diabetes mellitus increase free thyroxine but decrease free tri-
iodothyronine and thyroid-releasing hormone synthesis. Thyroid dysfunction may in turn impose 
an adverse effect on glucose metabolism in type 2 diabetes mellitus. Undetected thyroid dysfunction 
can worsen glycemic control and predispose type 2 diabetes mellitus patients to cardiovascular and 
other diabetes-related complications. Recognition and timely treatment of thyroid dysfunction in 
type 2 diabetes mellitus patients can delay diabetic complications. The aim of this study was to 
find out the prevalence of hypothyroidism among type 2 diabetic patients visiting the outpatient 
Department of Internal Medicine of a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted from 17 April 2021 to 5 September 
2021 after obtaining ethical approval from the Institutional Review Committee (Reference number: 
130120202). A total of 384 type 2 diabetic subjects were recruited for the study. Convenience sampling 
method was used. Point estimate and 95% CI were calculated.

Results: Among 384 patients, the prevalence of hypothyroidism was found in 127 (33.07%) (28.36-
37.78, 95% Confidence Interval). Among them, 56 (44.09%) were male and 71 (55.90%) were female. 
The mean age was 55.17±7.53 years.

Conclusions: The prevalence of hypothyroidism was higher than in the other studies done in similar 
settings.  
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INTRODUCTION

Thyroid dysfunction and Diabetes Mellitus (DM) are 
the two endocrine disorders commonly encountered 
in the adult population nowadays and they tend to 
coexist.1 Patients with type 2 diabetes mellitus (T2DM) 
have a high tendency to develop thyroid dysfunction. 
Insulin resistance as seen in T2DM plays a major role 
in the development of thyroid dysfunction in such 
patients.2 Studies have found a significantly higher 
prevalence of thyroid disorders in T2DM patients.3

Unrecognized thyroid dysfunction may impair 
metabolic controls in patients with T2DM and 
further worsen diabetic complications. Recently, 
there is a rising prevalence of T2DM in developing 

countries including Nepal. The thyroid profile in the 
Nepalese population with DM has not been studied 
earlier.4 Recognition and timely treatment of thyroid 
dysfunction in T2DM patients can delay diabetic 
complications.

The aim of this study was to find out the prevalence 
of hypothyroidism among T2DM patients visiting 
the outpatient Department of Internal Medicine of a 
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tertiary care centre.

METHODS

This descriptive cross-sectional study was conducted 
among T2DM patients attending the Department of 
Medicine who were advised for thyroid function tests 
in the Pathology lab, Kathmandu Medical College 
and Teaching Hospital, from 17 April 2021 to 5 
September 2021. Ethical apprval was obtained from 
the Institutional Review Committee (IRC) of the same 
institution (Reference number: 130120202). Patients 
aged 40-70 years, with T2DM for more than 5 years, 
without insulin and other debilitating diseases were 
included. Gender, age (years), and duration of T2DM 
(years) were assessed. Convenience sampling was 
done and the sample size was calculated using the 
following formula:

n=      Z2 x     
p x q 

e2

  =      1.962 x     
0.50 x 0.50 

0.062

  = 267

Where, 

n= minimum required sample size 

Z= 1.96 at 95% Confidence Interval (CI) 

p= prevalence taken as 50% for maximum sample size 
calculation

q= 1-p 

e= margin of error, 6%

The calculated samples size was 267. Adding 10% 
non-response rate the calculated sample size is 297. 
However, a total of 384 sample size was taken. 

Venous blood samples were collected and assessed 
for thyroid function tests. The thyroid function test 
was done by using Chemi Lumination Immuno 
Assay (CLIA) and Ultra-Sensitive CLIA method. Any 
deviation from the normal range is considered thyroid 
dysfunction. Normal reference range for TSH (0.3–3.5 
mU/l) Free T4 (10–25 pmol/L) and Free T3 (3.5–7.5 
pmol/L).5 Based on the given normal reference range, 
we have classified clinical hypothyroidism if TSH 
is high above normal range and FT4 and FT3 below 
normal range; Similarly, subclinical hypothyroidism if 
TSH is high above normal range and FT4 and FT3  in 
normal range. Written informed consent was obtained 
from all of the included patients.

Data were analyzed using IBM SPSS Statistics version 
25.0.  Point estimate and 95% CI were calculated.

RESULTS

Among 384 T2DM patients, the prevalence of 

hypothyroidism was 127 (33.07%) (28.36-37.78, 95% 
CI). The mean age of patients was 55.17±7.53 years. 
Out of these, 54 (14.06%) had clinical hypothyroidism 
and 73 (19.01%) had subclinical hypothyroidism 
among patients with T2DM (Table 1). 

Table 1. Gender-wise distribution of hypothyroidism 
(n= 127). 
Gender Clinical n (%) Subclinical  n (%)

Male 21 (16.53) 35 (27.56)

Female 33 (25.98) 38 (29.92)

Among patients with clinical hypothyroidism, patients 
with age >55 years was present in 8 (6.29%) male 
(Table 2).

Table 2. Age and genderwise distribution (n= 127).
Parameters Age

(years)
Male 
n (%)

 Female 
n (%)

Clinical
<55 8 (6.29) 14 (11.02)

>55 13 (10.23) 19 (14.96)

Subclinical
<55 18 (14.17) 11 (8.66)

>55 17 (13.38) 27 (21.26)

Patients with T2DM for more than 10-year duration had 
65 (78.30%) prevalence of subclinical hypothyroidism 
(Table 3).

Table 3. Duration of diabetes among hypothyroid 
(n= 127). 

Duration 
(years)

Clinical n (%)  Subclinical n (%)

<10 9 (7.09) 65 (51.18)

>10 45 (35.43) 8 (6.29)

A total of 42 (33.07%) of patients with subclinical 
hypothyroidism and 61 (48.03%) of hypothyroidism 
patients had HBA1C >6.4 (Table 4).

Table 4. Hypothyroidism in relation to HbA1C (n= 
127). 

HbA1C Clinical n (%)  Subclinical n (%)

<5.7  4 (3.14) 3 (2.36) 

5.7-6.4 8 (6.29) 9 (7.08) 

>6.4 42 (33.07) 61 (48.03) 

DISCUSSION

Among 384 T2DM patients, the prevalence of 
hypothyroidism was 33.07% in our study. In this study, 
14.06% of T2DM patients had clinical hypothyroidism 
and 19.01% of T2DM patients had subclinical 
hypothyroidism. There is significant evidence 
among T2DM patients suggesting that increased 
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age and gender, are associated with an increased 
risk of developing hypothyroidism. The prevalence 
of subclinical hypothyroidism is known to increase 
with age.5 We found a high prevalence of subclinical 
hypothyroidism (19.01%) in T2DM patients. Different 
studies found prevalece of hypothroidism (26.5%), 
(20%), (10.7%), (14%) and (18%) which is similar to our 
sudy.4,6-9 The present study also documented 14.06% 
of clinical hypothyroidism in T2DM patients which 
was a similar finding to the study (13.9%).2,10 Our study 
found a high prevalence of subclinical hypothyroidism 
in female T2DM patients than in male T2DM patients. 
This finding was in accordance with these studies.11,12 
Another study done in Saudi Arabia also documented 
similar results.13 

Furthermore, a cross-sectional observational study 
among T2DM patients in India found a significantly 
increased risk of hypothyroidism in the elderly > 
65 years.5 The mean ageof patients was 55.17±7.53 
years. We found a higher prevalence of subclinical 
hypothyroidism in elderly T2DM aged above 55 
years. Our study found that T2DM patients with a 
duration of diabetes less than 10 years had subclinical 
hypothyroidism and those with a diabetes duration 
of more than 10 years had clinical hypothyroidism. 
Thyroid dysfunction may affect glucose metabolism 
in T2DM. Changes in serum TSH were found to be 
correlated with changes in glycated haemoglobin 
(HbA1c).5 The present study documented a significant 
association between subclinical hypothyroidism 

in T2DM. However, a study showed that thyroid 
dysfunction was not linked to the duration of diabetes, 
and glycosylated haemoglobin.7 

Diabetes-thyroid relationship is said to be 
bidirectional. Insulin resistance and hyperinsulinemia 
in T2DM increase FT4 but decrease FT3 and TRH 
synthesis.14 Thyroid dysfunction may in turn impose 
an adverse effect on glucose metabolism in T2DM.5 

Hyperthyroidism impairs glycemic control and 
hypothyroidism may cause hypoglycaemia. Both 
forms of thyroid dysfunction may exaggerate 
cardiovascular risk and worsen diabetic complications 
in T2DM. Many review and meta-analysis studies have 
reported cardiovascular and diabetic complications in 
T2DM with thyroid dysfunction.1 

Limitations of our study were, it is a hospital-based, 
single-centred study and not a cross-sectional 
population study. The finding of this study may not 
exactly represent the general population at a large 
scale. 

CONCLUSIONS

The prevalence of hypothyroidism among the patients 
with T2DM visiting outpatient department of internal 
medicine was higher than in other studies conducted 
in similar settings.

Conflict of Interest: None.

Shrestha et al. Hypothyroidism among Type 2 Diabetic Patients Visiting Outpatient Department of Internal Medicine of a Tertiary...

REFERENCES
1.	 Kalra S, Aggarwal S, Khandelwal D. Thyroid dysfunction 

and type 2 diabetes mellitus: Screening strategies and 
implications for management. Diabetes Ther. 2019 
Dec;10(6):2035-44. [PubMed | Full Text | DOI]

2.	 Mehalingam V, Sahoo J, Bobby Z, Vinod KV. Thyroid 
dysfunction in patients with type 2 diabetes mellitus and its 
association with diabetic complications. J Family Med Prim 
Care. 2020 Aug 25;9(8):4277-81. [PubMed | Full Text | DOI]

3.	 Moslem F, Bithi TS, Biswas A. Prevalence of thyroid 
dysfunction among type-2 diabetes patients in an urban 
diabetes hospital, Bangladesh. Open Science Journal of 
Clinical Medicine. May 2015;3(3):98-102. [Full Text]

4.	 Khatiwada S, Kc R, Sah SK, Khan SA, Chaudhari RK, Baral 
N, et al. Thyroid dysfunction and associated risk factors 
among Nepalese diabetes mellitus patients. Int J Endocrinol. 
2015;2015:570198. [PubMed | Full Text | DOI]

5.	 Rong F, Dai H, Wu Y, Li J, Liu G, Chen H, et al. Association 
between thyroid dysfunction and type 2 diabetes: a 
meta-analysis of prospective observational studies. BMC 
Med. 2021 Oct 21;19(1):257. [PubMed | Full Text | DOI]

6.	  Bhusal KR, Pokhrel P, Simkhada R. Thyroid dysfunction 
among patients with diabetes mellitus in Kathmandu. Journal 

of College of Medical Sciences. 2018 Oct-Dec;14(4):206-8. 
[Full Text | DOI]

7.	 Diez JJ, Sanchez P, Iglesias P. Prevalence of thyroid 
dysfunction in patients with type 2 diabetes. Exp Clin 
Endocrinol Diabetes. 2011 Apr;119(4):201-7. [PubMed | Full 
Text | DOI]

8.	 Demitrost L, Ranabir S. Thyroid dysfunction in type 2 
diabetes mellitus: A retrospective study. Indian J Endocrinol 
Metab. 2012 Dec;16(Suppl 2):S334-5. [PubMed | Full Text | 
DOI]

9.	 Papanna J, Bettegowda S. Thyroid dysfunction among 
type 2 diabetes mellitus patients: A study from rural 
hospital. Journal of Medical Science And Clinical Research. 
2019;7(4):433-6. [Full Text | DOI]

10.	 Akbar DH, Ahmed MM, Al-Mughales J. Thyroid dysfunction 
and thyroid autoimmunity in Saudi type 2 diabetics. Acta 

Diabetol. 2006 May;43(1):14-8. [PubMed |Full Text | DOI]

11.	 Celani MF, Bonati ME, Stucci N. Prevalence of abnormal 
thyrotropin concentrations measured by a sensitive assay 
in patients with type 2 diabetes mellitus. Diabetes Res. 
1994;27(1):15-25. [PubMed | Full Text]

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/31583645/
https://link.springer.com/article/10.1007/s13300-019-00700-4
https://doi.org/10.1007/s13300-019-00700-4
https://pubmed.ncbi.nlm.nih.gov/33110845/
https://journals.lww.com/jfmpc/Fulltext/2020/09080/Thyroid_dysfunction_in_patients_with_type_2.77.aspx
https://doi.org/10.4103/jfmpc.jfmpc_838_20
http://www.openscienceonline.com/journal/archive2?journalId=717&paperId=1863
https://pubmed.ncbi.nlm.nih.gov/26435714/
https://downloads.hindawi.com/journals/ije/2015/570198.pdf
https://doi.org/10.1155/2015/570198
https://pubmed.ncbi.nlm.nih.gov/34670571/
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-021-02121-2
https://doi.org/10.1186/s12916-021-02121-2
https://www.nepjol.info/index.php/JCMSN/article/view/20243
https://doi.org/10.3126/jcmsn.v14i4.20243
https://pubmed.ncbi.nlm.nih.gov/21465427/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0031-1271691
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0031-1271691
https://doi.org/10.1055/s-0031-1271691
https://pubmed.ncbi.nlm.nih.gov/23565418/
https://journals.lww.com/indjem/Fulltext/2012/16002/Thyroid_dysfunction_in_type_2_diabetes_mellitus__A.60.aspx
https://doi.org/10.4103/2230-8210.104080
https://jmscr.igmpublication.org/v7-i4/74%20jmscr.pdf
https://dx.doi.org/10.18535/jmscr/v7i4.74
https://pubmed.ncbi.nlm.nih.gov/16710644/
https://link.springer.com/article/10.1007/s00592-006-0204-8
https://doi.org/10.1007/s00592-006-0204-8
https://pubmed.ncbi.nlm.nih.gov/7648793/
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/9918402


JNMA I VOL 61 I ISSUE 260 I April 2023328
Free Full Text Articles are Available at www.jnma.com.np

12.	 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. J Clin Med Res. 2010 Mar 20;2(2):75-8. [PubMed | Full 
Text | DOI]

13.	 Al-Geffari M, Ahmad NA, Al-Sharqawi AH, Youssef 
AM, Alnaqeb D, Al-Rubeaan K. Risk factors for thyroid 
dysfunction among type 2 diabetic patients in a highly 
diabetes mellitus prevalent society. Int J Endocrinol. 

2013;2013:417920. [PubMed | Full Text | DOI]

14.	 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. Diabetes Metab 
Syndr. 2018 May;12(3):301-4. [PubMed | Full Text | DOI]

Shrestha et al. Hypothyroidism among Type 2 Diabetic Patients Visiting Outpatient Department of Internal Medicine of a Tertiary...

© The Author(s) 2023. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/21811523/
https://www.jocmr.org/index.php/JOCMR/article/view/281/188
https://www.jocmr.org/index.php/JOCMR/article/view/281/188
https://doi.org/10.4021/jocmr2010.03.281w
https://pubmed.ncbi.nlm.nih.gov/24454365/
https://downloads.hindawi.com/journals/ije/2013/417920.pdf
https://doi.org/10.1155/2013/417920
https://pubmed.ncbi.nlm.nih.gov/29279270/
https://www.sciencedirect.com/science/article/abs/pii/S1871402117304216?via%3Dihub
https://doi.org/10.1016/j.dsx.2017.12.016
https://creativecommons.org/licenses/by/4.0/

