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ABSTRACT

Objectives: The aim of the study was to assess the prevalence of thyroid dysfunction in previously diagnosed diabetes mellitus in geriatric and
non-geriatric patients.

Methods: The present study was done at a medical college tertiary care center that caters to the needs of a vast amount of population in and around
the region of Indore.

Results: In the present study, we noted that the thyroid stimulating hormone levels were higher in the older population as compared to the non-
geriatric group which was significant p=0.002. In the present study, we noted that the overall mean levels of thyroid stimulating hormone were
3.89 mg/dL standard deviation (SD) + 4.57, in the non-geriatric group, the mean levels of thyroid stimulating hormone were 4.63 mg/dL SD + 5.15 mg/dL
and in the geriatric group, the mean levels of thyroid stimulating hormone were 13.15 mg/dL SD + 3.81 mg/dL. In the present study, we noted that
the thyroid stimulating hormone levels were higher in the older population as compared to the non-geriatric group which was significant p=0.002.

Conclusion: The disease diabetes mellitus has a higher prevalence in males as compared to the females with the male-to-female ratio being (1.57:1),
and this trend was same in both the study groups non-geriatric (1.8:1), and geriatric (1.68:1).
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INTRODUCTION

It has been noted that in the Indian population, incidence of thyroid
disorder is common in Indian population and its incidence rises with
advancing age [1]. The thyroid is one organ which helps to maintain
the orchestra of the body [2]. Its abnormality can range from an
asymptomatic phase and can be as deadly as a seizure disorder or cardiac
dysfunction [3-6]. To screen for the presence of thyroid disorder, the
routinely performed investigations are the biochemical markers of the
thyroid gland function namely the thyroid stimulating hormone (TSH)
(TSH, free T3, and free T4. These laboratory parameters are relatively
inexpensive and quite reliable [7,8]. Screening for thyroid disorder is
indicated for the certain high-risk patients such as elderly and those
already having other endocrinal disorders [9-11]. It has been noted
that those patients with diabetes mellitus have a higher probability to
develop dysfunction related to the thyroid gland when compared to the
normal population, also this is more likely if the patient is an elderly
diabetic female patient [10].

The studies have also suggested that it is better to screen for thyroid
dysfunction in the diabetic patients on an annual basis as they are
more prone for thyroid disorders [12]. There are various studies that
have shown a finding that a higher than normal prevalence of thyroid
disorders in Type 2 diabetic patients, of which hypothyroidism is the
most common disorder. When all thyroid disorders are considered,
hypothyroidism is the most common thyroid disorder in the overall
adult population and more so in the elderly women. It is frequently
autoimmune in nature and usually has a clinical presentation of
primary atrophic hypothyroidism or Hashimoto’s thyroiditis [13].
India has a vast amount of aging population that has been increasing
over the past few decades as a result of improvement in the economic
status of individuals and the better health-care facilities that are
available [14-16]. With the increase in the aging population, there

has been a rise in the prevalence of diseases of chronic nature like
hypertension and diabetes mellitus [14-16]. India has also been labeled
as the capital of diabetes in the global platform. Owing to this we at the
Sri Aurobindo medical college Indore, Madhya Pradesh, India, decided
to evaluate the prevalence of thyroid dysfunction in patients who have
been diagnosed with diabetes mellitus.

Objectives

The aim of the study was to assess the prevalence of thyroid dysfunction
in previously diagnosed diabetes mellitus in geriatric and non-geriatric
patients.

METHODS

After approval from ethics committee, This observational study was
done among 200 patients who came seeking medical attention at
Sri Aurobindo Medical College and Post Graduate Institute Hospital.
All study participants patients having diabetes mellitus and healthy
individuals coming for regular health check-up with no comorbidities
detected were included in this study as controls.

Inclusion criteria

Age below 60 years is considered as non-geriatric age group and
260 years of age was considered geriatric age group in this study.
Patient with diabetes mellitus.

Patients with raised HBA1C level.

Patients with elevates TSH level with raised blood sugars.

Healthy individuals coming for executive health check-up as controls
were included in the study.
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Exclusion criteria

The following criteria were excluded from the study:
1. Patients not giving written consent

2. Patient only having Thyroid disorder.

Methodology

Patients who attended the emergency/OPD were explained in brief
about the study and asked to participate in the study. Informed
written consent was taken from all the patients in writing after they
gave a verbal consent for the study. The study methodology and
concept with its benefits and limitations was explained in detail
to the patients. The data were then collected. A pre-structured
proforma was used to collect the baseline data. Detailed clinical
examination and the relevant laboratory and biochemical tests were
done on all the patients.

Sample size
Two hundred patients with diabetes mellitus of with 100 patients were
geriatric age group and 100 patients of non-geriatric age group.

All the patients diagnosed with diabetes mellitus were thoroughly
investigated and relevant personal history and medical history were
obtained. The data were also obtained from blood investigations,
which was be directly transcribed from the reports to the proforma
and then tabulated in the Microsoft Excel sheet and then Statistical
Package for the Social Sciences version 23 was used to do the
analysis.

OBSERVATION AND RESULTS

Graph 1 showed that the overall mean age of the study cases was
59.19 years standard deviation (SD) + 6.49 years. In the non-
geriatric age group, the mean age was 49.6 years SD + 8.15 years
and in the geriatric age group, the mean age was 68.78 years SD +
4.83 years. The most common age group in the study was between
the age of 61-70 years with of the study population. The age group
in the present study ranged between the age of 30 years and
79 years.

Graph 2 showed that the overall mean FBS were 194.16 mg/dL SD +
77.93; in the geriatric group, the mean FBS were 211.01 mg/dL SD
+ 94.87 mg/dL and in the non-geriatric group, the mean FBS were
177.30 mg/dL SD +60.99 mg/dL.

Table 1 showed that the overall mean levels of thyroid stimulating
hormone were 3.89 mIU/L SD + 4.57 mIU/L; in the non-geriatric group,
the mean levels of thyroid stimulating hormone were 4.63 mIU/L SD
+ 5.15 mIU/L and in the geriatric group the mean levels of thyroid
stimulating hormone were 5.86 mIU/L SD + 4.91 mIU/L. In the present
study, we noted that the thyroid stimulating hormone levels were
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higher in the older population as compared to the non-geriatric group
which was significant p=0.002.

Table 2 showed that in the non-geriatric age group, we had 2% who
were hyperthyroid, 26% who were hypothyroid, and 72% who were
euthyroid. In the geriatric age group, we had 3% who were hyperthyroid,
31% who were hypothyroid, and 66% who were euthyroid.

Table 3 showed that in the non-geriatric age group we had 16% who
were subclinical hypothyroid. In the geriatric age group, we had 20%
who were subclinical hypothyroid. Overall, we had 18% who were
subclinical hypothyroidism.
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Graph 2: Distribution of study participants according to fasting
blood sugar (FBS).

Table 1: Thyroid stimulating hormone

Group Statistic TSH 0.5-6.0 mIU/L
Overall Mean 3.89
SD 457
Non-geriatric Mean 4.63
SD 5.15
Geriatric Mean 5.86
SD 491
Paired t-test p-value t-test 0.002
Significance S

SD: Standard deviation, TSH: Thyroid stimulating hormone

Table 2: Functioning of thyroid stimulating hormone

Group TSH Frequency Percentage
Non-geriatric Hyperthyroid 2 2
Hypothyroid 26 26
Euthyroid 72 72
Total 100 100
Geriatric Hyperthyroid 3 3
Hypothyroid 31 31
Euthyroid 66 66
Total 100 100

TSH: Thyroid stimulating hormone

Table 3: Subclinical hypothyroidism (thyroid dysfunction)
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Graph 1: Distribution of study participants according to age

Group TSH Frequency Percentage
Non-geriatric ~ Subclinical hypothyroid 16 16

(100 cases) Total hypothyroid 26 26
Geriatric Subclinical hypothyroid 20 20

(100 cases) Total hypothyroid 31 31

Overall Subclinical hypothyroid 36/200 18

(200 cases) Total hypothyroid 57/200 28.5

TSH: Thyroid stimulating hormone
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DISCUSSION

Thyroid dysfunction in diabetes in the study was as follows:

In the non-geriatric age group, we had 2% who were hyperthyroid, 72%
were euthyroid, and 26% who were hypothyroid. In the geriatric age
group, we had 3% who were hyperthyroid, 66% who were euthyroid,
and 31% who were hypothyroid.

The incidence of thyroid dysfunction also increased with age as
compared to the non-geriatric group which was the incidence
higher in older age group the frequency of uncontrolled diabetes in
our study 65%. Kunal et al. [17] noted that 22.22% of uncontrolled
diabetes is possibly because of the region of the study was done is an
area where people are more heath conscious and adhere to the
prescription. Agrawal noted that thyroid dysfunction was seen in

27.8%. The subclinical hypothyroidism was noted in 15.2% and

10.6% overt hypothyroidism and 2% had hyperthyroidism [18].
Papazafiropoulou et al. studies have shown that the prevalence of
thyroid dysfunction in T2DM was 12.3%.which is much lesser than
our study possibly because of the different ethnicity [19].

Subclinical hypothyroid

In the non-geriatric age group, we had 16% who were subclinical
hypothyroid. In the geriatric age group, we had 20% who were
subclinical hypothyroid. Overall, we had 18% out of 200 cases who
were subclinical hypothyroid in the study.

Ramasamy et al. 10% were subclinical [20].
Agrawal noted subclinical hypothyroidism was noted in 15.2% [18].

Ravishankar et al. at Hosakote, Bangalore, noted that thyroid dysfunction
sub-clinical hypothyroidism was elderly diabetics, 18.2% were female [21].

Gupta A et al. studies found that the prevalence of subclinical
hypothyroidism was (31.03%) [22].

CONCLUSION

Our study concluded that the disease diabetes mellitus itself has a higher
prevalence in males as compared to the females with the male-to-female
ratio being (1.57:1), and this trend was same in both the study groups
non-geriatric (1.8:1), and geriatric (1.68:1). There is a linear increase
with the prevalence of thyroid disorders with age. The incidence of
thyroid dysfunction also increased with age as compared to the non-
geriatric group which was the incidence higher in older age group.

ACKNOWLEDGMENT

I am extremely grateful to Prof, HOD (Dr.). R.K. Jha, Department of
Medicine, Sri Aurobindo Medical College and Post Graduate Institute,
Indore, for his profound enthusiasm and keen supervision of my work,
and for his persistent encouragement and constructive criticism with
his vast knowledge and experience for providing constant support and
guidance whenever required.

CONFLICTS OF INTEREST

None declared.

FUNDING
Nil

Asian ] Pharm Clin Res, Vol 16, Issue 11, 2023, 181-183

REFERENCES

1.

10.

11.

12.

13.

17.

18.

19.

20.

21.

22.

Veedu JS, Mathew A. Are we missing the elephant in the room? A
case for thyroid cancer overdiagnosis as the etiology for its increasing
incidence in India. J Glob Oncol 2018;4:1GO.18.00177.
ChakerL,CappolaAR,MooijaartSP,PeetersRP. Clinicalaspectsofthyroid
function during ageing. Lancet Diabetes Endocrinol 2018;6:733-42.
doi: 10.1016/S2213-8587(18)30028-7, PMID 30017801

Tunbridge WM, Evered DC, Hall R, Appleton D, Brewis M, Clark F,
et al. The spectrum of thyroid disease in a community: The Whickham
survey. Clin Endocrinol (Oxf) 1977;7:481-93. doi: 10.1111/5.1365-
2265.1977.tb01340.x, PMID 598014

Dutta D, Jain R, Roy A, Ghosh S, Mukhopadhyay S, Chowdhury S.
Spectrum of thyroid hormone resistance. Thyroid Res Pract 2012;9:64-7.
doi: 10.4103/0973-0354.96060

Klein I, Ojamaa K. Thyroid hormone and the cardiovascular system.
N Engl J Med 2001;344:501-9. doi: 10.1056/NEJM200102153440707,
PMID 11172193

Noda M. Thyroid hormone in the CNS: Contribution of neuron-
glia interaction. Vitam Horm 2018;106:313-31. doi: 10.1016/
bs.vh.2017.05.005, PMID 29407440

Arthur JR, Beckett GJ. Thyroid function. Br Med Bull 1999;55:658-68.
doi: 10.1258/0007142991902538, PMID 10746354

Helfand M, Redfern CC. Screening for thyroid disease: An update.
Ann Intern Med 1998;129:144-58. doi: 10.7326/0003-4819-129-2-
199807150-00020, PMID 9669977

Dinani S, Carpenter S. Down’s syndrome and thyroid disorder. J Ment
Defic Res 1990;34:187-93. doi: 10.1111/j.1365-2788.1990.tb01528 x,
PMID 2140417

Wu P. Thyroid disease and diabetes. Clin Diabetes 1999;18:38-9.
Shrestha B, Adhikari P. Screening of thyroid disorder among pregnant
ladies in a tertiary hospital of Nepal. Nepal Med Coll J 2019;21:235-9.
doi: 10.3126/nmc;j.v21i3.26470

Perros P, McCrimmon RJ, Shaw G, Frier BM. Frequency of thyroid
dysfunction in diabetic patients: Value of annual screening. Diabet
Med 1995;12:622-7. doi:  10.1111/j.1464-5491.1995.tb00553 x,
PMID 7554786

Lindberg B, Ericsson UB, Ljung R, Ivarsson SA. High prevalence
of thyroid autoantibodies at diagnosis of insulin-dependent diabetes
mellitus in Swedish children. J Lab Clin Med 1997;130:585-9.
doi: 10.1016/s0022-2143(97)90108-6, PMID 9422332

. Joshi SR, Parikh RM. India; The diabetes capital of the world: Now

heading towards hypertension. J Assoc Phys India 2007;55:323.

. Joshi SR. Diabetes care in India. Ann Glob Health 2015;81:830-8.

doi: 10.1016/j.a0gh.2016.01.002, PMID 27108150

. Kumar A, Goel MK, Jain RB, Khanna P, Chaudhary V. India towards

diabetes control: Key issues. Australas Med J 2013;6:524-31.
doi: 10.4066/AMJ.2013.1791, PMID 24223071
Elebrashy IN, El Meligi A, Rashed L, Salam RF, Youssef E, Fathy SA.
Thyroid dysfunction among Type 2 diabetic female Egyptian subjects.
Ther Clin Risk Manag 2016;12:1757-62. doi: 10.2147/TCRM.S112302,
PMID 27920545.
Coller FA, Huggins CB. Effect of hyperthyroidism upon diabetes
mellitus: striking improvement in diabetes mellitus from thyroidectomy.
Ann Surg 1927;86:877-84. doi: 10.1097/00000658-192712000-00009,
PMID 17865795
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;2:75-8. doi: 10.4021/jocmr2010.03.28 1w, PMID 21811523
Gallos PR, Stolk RP, Bakkar K, Endert E, Wiersinga WM. Thyroid
dysfunction during pregnancy and first year postpartum in IDDM-
Eoropean. J Endocrinol 2002;147:443-51.
Ravishankar SN, Champakamalini, Venkatesh, Mohsin. A prospective
study of thyroid - dysfunction in patients with type 2 diabetes in general
population. Clin Pract 2013;5:.
Gupta A, Kuldeep K, Virmani SK, Arora M. Thyroid dysfunction in
patients of chronic kidney disease. Int J Adv Med 2017;4:1333-7.

183



