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Abstract
Background: The prevalence of hypothyroidism is reported in 4%–5% of population in the developed world, while
in Indian population it is reported in around one in ten adults. Aims & Objectives: This study was conducted to
determine the prevalence of hypothyroidism in Indian patients with T2DM and hypertension. Material and
methods: In this cross-sectional observational study, amongst adults who were aged 18 years and above and
diagnosed T2DM, HTN, and T2DM + HTN who resided in the field practice areas of the Urban Health Training
Centre of the Department of Community Medicine, Integral institute of medical sciences and research, Lucknow,
India. The results were summarized by descriptive statistics. Results: Out of 300 persons questioned, 159 (53.0%)
were females and 141 (47.0%) were males. It was found that the mean age of the overall population was 53.1±11.3
years, mean and standard deviation of thyroid function and glycemic indicators test, observed that the levels of
fT3, fT4, TSH, and glycemic indicators like FPG, PPG and HbA1c were identical. Conclusion: Subclinical hypothyroid
subjects should be regularly screened for HTN. Elderly patients had higher proportion of thyroid dysfunction.
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hypothyroidism in adults (1). Hypothyroidism can
Introduction
present itself as an overt state of myxoedema, endHypothyroidism is one of the most common
organ effects, and multisystem failure (2). The
endocrine abnormality encountered and have a
prevalence of hypothyroidism was reported in four
significant health effect in population of age group
to five percent of population in the developed world,
above 18 years. Several studies have shown the
while in Indian population it was reported in around
association of hypertension (HTN) with subclinical
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one in ten adults (3). The association between the
diabetes and hypothyroidism has long been
recognized, although the prevalence of thyroid
dysfunction in diabetic population varies widely
between various studies. Enhanced sensitivity and
specificity of TSH has greatly enhanced assessment
of thyroid functions (4). Thyroid dysfunction (both
hypothyroidism and hyperthyroidism) may increase
the risk of HTN (5). However, it is still controversial
whether mild thyroid dysfunction, such as subclinical
hypothyroidism, affects blood pressure. Subjects
with subclinical hypothyroidism have elevated
thyroid-stimulating hormone (thyrotropin, TSH)
levels and normal free thyroxine (T4) levels (6).
Studies have also suggested an association between
subclinical hypothyroidism and HTN, which has been
subsequently confirmed by some, but not all, large
cross-sectional and case-control studies (7,8).
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pressure (SBP) and/or 90 mmHg diastolic Phase V
blood pressures or greater.
Diabetes mellitus: Abnormal blood sugar was
defined as accrual of diabetes, Impaired Glucose
Tolerance and Impaired Fasting Glucose. Impaired
Glucose Tolerance was calculated using the 1997
ADA fasting glucose criteria (FPG) and the WHO oral
glucose tolerance test criteria (9). Thus, by the FPG
criteria, values of >7.0 mmol/l (126 mg%) and 6.1-6.9
mmol/l (111-125 mg%) were considered diabetes
and IFG respectively, and by the 2hrs po\st-glucose
criteria, values > 11.1 mmol/l (>200 mg%) and 7.811.0 mmol/l (140-199 mg%) were considered
diabetes and IGT, respectively.
Overweight/Obese: A person was considered
overweight if BMI was >23 and <25 kg/m2 and obese
if BMI was >25 kg/m2.(10)
Overt hypothyroidism/Subclinical hypothyroidism:
Person was classified to have overt hypothyroidism
if the level of TSH was >4.50 µIU/mL, fT4 <0.8 ng/dL,
and fT3 <1.4 pg/mL and subclinical hypothyroidism
(Sch) if the level of TSH was >4.50 µIU/mL, fT4 was
0.8–1.8 ng/dL, and fT3 was 1.4–4.4 pg/mL.(11)
Ethical approval: Ethical clearance for the study was
obtained from the university ethical committee.
Consent: Informed consent was obtained verbally
and written both from each study participant after
reading a standard written description of the
purpose and procedure of the study.
Data analysis: Data entry and statistical analysis
were performed using the Microsoft Excel and SPSS
windows version 16.0 software. Statistical
significance was taken (p value < 0.05).

Aims & Objectives
To determine the prevalence of hypothyroidism in
Indian population with T2DM and HTN.

Material & Methods
Study type: The cross-sectional study
Study population: Adults aged 18 years and above,
who resided in the rural health Centre, situated in
Sansarpur catering to a huge urban population of the
Lucknow city.
Study area: Field practice areas of the Rural Health
Training Centre of the Department of Community
Medicine, Integral institute of medical sciences and
research, Lucknow, India.
Study duration: December 2018 to December 2019.
Sample size: The sample size was calculated by the
formula 4PQ/L2 where P is the prevalence (8); Q is
100-P and L is the absolute precision i.e. 5%. We
enrolled 300 subjects with T2DM and/or HTN, who
visited the rural health training centre. One Patient
each with T2DM, HTN, and T2DM + HTN were
enrolled in the equal proportion.
Inclusion criteria: All consenting person suffering
from T2DM, HTN and T2DM along with HTN with age
above 18 years.
Exclusion criteria: All person who were not having
any malignancy within last 5 years, who were not
having fever, viral infections, neck pain, who were
taking any drugs that might interfere with thyroid
functions.
Operational definition:
Hypertension: Clinical HTN was defined as a mean of
at least two readings of 140 mmHg systolic blood

Results
The present study was conducted amongst 300
people (T2DM: 100; HTN: 100; T2DM + HTN: 100),
who resided in the field practice areas of the Urban
Health Training Centre of the Department of
Community Medicine, Integral institute of medical
sciences and research, Lucknow, India. The following
observations were obtained.
[Table 1] summarizes the distribution of study
subjects with respect to age and gender. In the
overall population, 159 (53.0%) were females and
141 (47.0%) were males. The mean age of the overall
population was 53.1±11.3 years. Mean age of
patients belonging to type-II diabetes mellitus was
less as compared to others.
[Table 2] depicts the mean and standard deviation of
thyroid function and serum glucose test levels. It was
644
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observed that the levels of fT3, fT4, TSH, and
glycemic indicators like FPG, PPG and HbA1c were
identical. Variation of thyroid function test was
higher in TSH level and minimum variation in fT4
levels between type-II diabetes mellitus and
hypertensive patients.
[Table 3] Out of 89 patients with hypothyroidism, 67
had overt hypothyroidism and 22 had SCH. A total of
89/300 (29.7%) patients had hypothyroidism, out of
which 25(25.0%) cases were reported in patients
with T2DM, 35 (35.0%) in patients with
hypertension, and 29 (29.0%) in patients with T2DM
with hypertension.
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Conclusion
The proportion of thyroid dysfunction is found to be
higher in elderly age group. Study also reports high
prevalence of hypothyroidism in patients with
T2DM, hypertension, and T2DM + HTN. The person
with subclinical hypothyroid subjects should be
screened regularly for HTN.

Recommendation
Patients with subclinical hypothyroidism should be
told about the co morbidities associated with
hypothyroidism. Regular screening of patients with
hypertension/type-II
diabetes
mellitus
for
hypothyroidism is highly recommended as the
patients of metabolic disease should be treated as
early as possible so as to avoid any impending
complications, this will further facilitate to formulate
the management strategies.

Discussion
This study was to determine the proportion of
hypothyroidism in patients with T2DM and HTN. It
clearly reported a high prevalence of hypothyroidism
in patients with T2DM (25.0%), hypertension
(35.0%), and T2DM with hypertension (29.0%)
compared with prevalence noted by the study
conducted elsewhere in the country. Many studies
have found that the prevalence of hypothyroidism in
patients with T2DM was 11%–23% (12,13,14,15,16)
Furthermore, hypothyroidism and hyperthyroidism,
could also probably increase the likely risk of
hypertension. (17,18) Although, the role of
subclinical hypothyroidism on blood pressure is still
debatable but many patients suffering from
subclinical hypothyroidism exhibits raised thyroidstimulating hormone (thyrotropin, TSH) levels and
normal free thyroxine (T4) levels. (19) Many studies
suggested a detrimental effect of subclinical
hypothyroidism on heart function (2). Diabetes and
hypertension have shown a significant association
with hypothyroidism (20). Studies have shown that
the serum T3 levels, TSH levels have a strong effect
on blood glucose levels (16). As the duration of
diabetes and hypertension in elderly and obese
patients increases the burden of hypothyroidism
also rises (8). In present study mean age of the
overall population were 53.1±11.3 years. Mean age
of patients belongs to type-II diabetes mellitus were
less as compared to HTN. In addition, Flatau and
Trougouboff found that elderly population have
higher prevalence of hypothyroidism and
hypertension, and these comorbidities can easily be
prevented by managing diet and starting oral anti
diabetic drugs.

Limitation of the study
The study was conducted at rural health training
centre, it could have been conducted at multi-centric
level. The sample size taken in the study was small,
hence a bigger sample size would be more effective
in changing the levels of prevention.

Relevance of the study
The proper management of hypothyroidism in
elderly population is quite pivotal. As females were
more prone to get hypothyroid problems hence early
diagnosis and thereby prompt treatment could
prove to be very effective.
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Tables
TABLE 1 DISTRIBUTION OF STUDY SUBJECTS WITH RESPECT TO AGE AND GENDER
Age (years)
Mean± SD
T2DM
49.6±9.8
HTN
52.0±12.9
T2DM + HTN
57.6±11.1
Total
53.1±11.3
T2DM, type two diabetes mellitus; HTN, Hypertension

Gender
Female(%)
44
60
55
100

Male (%)
56
40
45
100

TABLE 2 MEAN & STANDARD DEVIATION OF THYROID FUNCTION AND GLYCEMIC INDICATORS TEST
T2DM
HTN
T2DM + HTN
Total

fT3 (pg/ml)
3.5±9.9
3.2±9.8
3.3±9.3
3.3±9.6

fT4 (ng/dl)
0.9±0.7
1.0±0.9
1.1±0.6
1.0±0.8

TSH (μiU/ml)
3.2±6.1
3.9±10.3
3.2±5.9
3.4±7.4

FPG (mg/dl)
151.1±70.0
93.1±11.9
128.7±46.1
124.3±42.7

PPG (mg/dl)
214.3±98.1
114.1±20.9
190.0±68.9
172.8±62.6

HbA1c (%)
8.4±3.1
6.0±0.5
7.8±1.7
7.4±1.8

TABLE 3 PREVALENCE OF HYPOTHYROIDISM IN DIAGNOSED PATIENTS
T2DM (100)
HTN (100)
T2DM + HTN (100)
Total

Overt, n(%)
19 (19.0)
26 (26.0)
22 (22.0)
67(22.3)

SCH, n(%)
6 (6.0)
9 (9.0)
7 (7.0)
22(7.3)

646

Total, n(%)
25 (25.0)
35 (35.0)
29 (29.0)
89(29.7)

