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Abstract: 

Background: Thyroid hormone influences cardiac functions and vascular resistance. Any dysfunction in thyroid 
hormone synthesis will produce profound cardiovascular effects. Arterial hypertension is known to be 
frequently associated with hypothyroidism. Hypothyroidism mainly affects diastolic blood pressure (DBP), 
narrowing the pulse pressure (PP) which can alter the mean arterial pressure. This study intends to find the 
variations in systemic arterial pressure and also the association of TSH with it. Aim: To find the variations in 
systemic arterial pressure and mean arterial pressure in hypothyroidism and to find the association of TSH 
with it. Methodology: This cross-sectional study involved 30 clinically diagnosed hypothyroid patients 
recruited from Endocrinology OP, Tertiary care hospital, Chennai. Serum Thyroid-stimulating hormone levels 
were estimated in all the subjects. Arterial blood pressure was recorded in all the subjects in the sitting 
posture and the results obtained. The results were tabulated and analysed by applying Pearson correlation 
coefficient and student “t” test. Results: Our study showed that the diastolic pressure was elevated in study 
participants compared to systolic blood pressure and also there was narrowing of pulse pressure. Hence mean 
arterial pressure was also elevated. There was a statistically significant positive correlation between TSH and 
systemic arterial pressure and mean arterial pressure. Conclusion: Our study concludes that there is an 
association between serum TSH and systemic arterial pressure. 
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Introduction: 

In India, hypothyroidism is more common 

endocrine disorder with prevalence of 11%.1 

Hypothyroidism is diagnosed when there is 

increased thyroid stimulating hormone and the 

thyroid hormone levels may be normal or 

decreased. Thyroid hormones influence the 

cardiovascular system by decreasing the systemic 

vascular resistance and increasing the basal heart 

rate, myocardial contractility and blood volume.2 

Hence, coronary artery diseases and hypertension 

are known to be frequently associated with thyroid 

disorders.3 In hypothyroid patients, increased 

vascular resistance and decreased vascular 

compliance has led to an increase in diastolic 
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pressure.4 Thus, the pulse pressure is narrowed 

which can also alter the mean arterial pressure. 

 

One of the major public health issues in both 

economically developed and developing nations is 

hypertension (HTN). It is a leading contributor to 

cardiac conditions like coronary artery disease and 

stroke, as well as chronic renal failure, heart 

failure, arrhythmia, dementia, and early mortality.5 

In addition to the vast majority of patients with 

primary (essential) hypertension, 10% of people 

also have secondary hypertension. Thyroid 

disorders represent a small percentage as the 

underlying cause for secondary hypertension.6 

Both overt and subclinical thyroid disorders may 

initially manifest as hypertension.7 

 

Thus, this study intends to find the variations in 

systemic arterial pressure and also its association 

with TSH in hypothyroidism. 

Materials & Methods: 

 

This descriptive cross-sectional study was started 

after obtaining Institutional Ethics Committee 

clearance. A sample of 30 clinically diagnosed 

hypothyroid patients were recruited from 

Endocrinology OP of tertiary care hospital by 

simple random sampling method. 

 

Inclusion Criteria: 

1. Both genders 

2. Age between 18 and 60 years. 

3. Patients clinically diagnosed as 

hypothyroid with or without treatment 

Exclusion Criteria: 

1. Age less than 18 and more than 60 years 

2. Hyperthyroid individuals 

3. Known case of hypertension 

4. Patients with any chronic neurological, 

cardiovascular, renal disorder and  

psychiatric illness. 

5. Pregnancy and lactation 

 

After obtaining written informed consent from the 

participants, a thorough clinical history was 

obtained. After adequate rest of 10 minutes, blood 

pressure (BP) was measured using 

sphygmomanometer and stethoscope. The study 

participants were made to sit comfortably on a 

chair with back support. The blood pressure cuff 

was tied around the left arm of the participant 

kept at their heart level. The cuff pressure was 

raised gradually until the disappearance of radial 

pulse by palpation. Now the pressure in the cuff 

was raised further by 30 mmHg and then, the cuff 

pressure was decreased slowly. The reappearance 

of radial pulse was recorded as SBP by palpatory 

method. This was done to avoid auscultatory gap. 

Then by auscultatory method the blood pressure 

was recorded by the following steps: 

 

The stethoscope was placed lightly on the brachial 

artery in cubital fossa. The cuff pressure was 

increased to 30 mmHg above the SBP determined 

by palpatory method. While auscultating the 

brachial artery, the cuff pressure was decreased at 

a rate of 2 – 3 mmHg. The reading at which 

Korotkoff sound appears was noted as SBP and the 

disappearance of the sound was noted as DBP. 

Thus, both SBP and DBP were recorded by 

auscultatory method.  

 

Initially BP was recorded in both arms. When there 

was disparity, the arm with higher value was used 

for BP recording. At least 3 BP readings were taken 

at 2 minutes interval. Then the average of the 

three BP recordings were taken. 

 

Pulse pressure was calculated using the formula 

SBP – DBP, and Mean arterial pressure using the 

formula DBP+ 1/3 PP. 2ml of fasting blood was 

collected for estimating the serum TSH level. Data 

was collected and analyzed using SPSS software. 

Pearson correlation coefficient and student ‘t’ test 

was used to evaluate the association between 

serum TSH and blood pressure variables. 
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Results: 

 

The age of participants in the study were between 

18 and 60 years with mean age of 41.9 ± 10.4. Of 

the 30 participants only one was male and 

remaining were female. 
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The mean systolic blood pressure and diastolic 

blood pressure were 115.7 ± 16.2 and 84.8 ± 11.1 

respectively. From the above values the pulse 

pressure was calculated by systolic pressure-

diastolic pressure and found to be 30.9 ± 10.4 and 

the mean arterial pressure was measured by the 

formula diastolic pressure + 1/3 of pulse pressure 

and value was 95.1 ± 12.0 among hypothyroid. 

 

Diastolic pressure was elevated in 64% of study 

participants compared to systolic blood pressure 

which was 50% of the study participants. Pulse 

pressure was narrowed in 80% of study 

participants. The mean arterial pressure was also 

elevated in 37% of the study participants.  

The distribution of systolic blood pressure amongst 

the hypothyroid was shown in Figure. I.8 

The distribution of diastolic blood pressure 

amongst the hypothyroid was shown in Figure. II.8 

The distribution of mean arterial pressure amongst 

the hypothyroid was shown in Figure. III.8 

The mean serum TSH value among the study 

participants were 20.8 ± 2.7. There was a 

statistically significant positive correlation 

between TSH and systolic blood pressure, diastolic 

blood pressure and mean arterial pressure. There 

was a positive correlation between TSH and pulse 

pressure which was not statistically significant as 

shown in Table I. 

Discussion: 

 

Our study showed that the diastolic pressure was 

elevated in study participants compared to systolic 

blood pressure and also there was narrowing of 

pulse pressure. Hence mean arterial pressure was 
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also elevated. There was a statistically significant 

positive correlation between TSH and systemic 

arterial pressure and mean arterial pressure. These 

findings were similar to the following studies. 

Ittermann et al. in his study involving 10,000 

children and adolescents, found a positive 

correlation between elevated serum TSH levels 

and both systolic and diastolic blood pressure.9 

Our study also showed a positive correlation 

between TSH level and both systemic and diastolic 

blood pressure. 

 

In a study by Udovcic et al in hypothyroid patients, 

as DBP increases the pulse pressure  narrows.10 In 

our study DBP was elevated in 64 % of hypothyroid 

with narrowing of pulse pressure which was 

consistent with the above study. 

 

A study by Berta et al. showed that elevated DBP 

was present in ~30% of patients with overt 

hypothyroidism.11 In our study, 64% of participants 

had elevated DBP. Among them 37% of 

participants were in prehypertension stage, 20% of 

participants were in stage 1 hypertension, 7% of 

the participants in stage 2 hypertension. 

 

Thyroid hormones reduces the systemic vascular 

resistance by  downregulating angiotensin II type 1 

receptor (AT1R) in vascular smooth muscle cell.12 It 

also increases the enzyme involved in converting 

adenosine monophosphate (AMP) to adenosine 

which is a potent vasodilator.13 It also stimulates 

Nitric oxide production via activation of the 

phosphatidyl inositol 3-kinase/protein kinase B 

pathway in vascular myocytes.14 By all the 

mechanisms normal levels of thyroid hormones 

produce vasodilatation and thus helps in 

decreasing the blood pressure. In hypothyroidism 

due to decreased thyroid hormone synthesis 

systemic vascular resistance increases leading to 

hypertension. Thus, in our hypothyroid 

participants, we observed systemic hypertension 

due to increased systemic vascular resistance. 

On contrary to our study, A. Amouzegar et al. in his 

study showed that there was no significant 

correlation between serum TSH level and mean 

arterial pressure.15 Further studies conducted by 

Walsh et.al and Liu et.al also found no correlation 

between continuous measurements of systolic and 

diastolic blood pressure and serum TSH levels.16,17 

But our study shows a positive correlation 

between TSH and mean arterial pressure. 

Conclusion: 

 

Our study showed that there is a statistically 

significant association between serum TSH and 

SBP, DBP and MAP. Particularly higher percentage 

of hypothyroid patients had elevated DBP and 

MAP. There was no statistically significant 

association between TSH and pulse pressure. This 

study insists the importance of early detection, 

prevention and treatment of hypothyroidism. 

Thyroid profile should also be done in 

hypertensive individuals so that overt and 

subclinical hypothyroidism cannot be missed out. 

Regular BP follow up for all hypothyroid patients 

should be done. 

 

Limitations: 

 

An elaborate study with larger sample size would 

be helpful to further strengthen our findings. The 

study can also be extended with values of T3 and 

T4. 
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