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BACKGROUND: Hypertension is becoming an increasingly important public health challenge both in developing and
developed countries. The burden of the disease in India is increasing.
AIM: To assess and compare lung function tests in patients with hypertension and age and BMI matched
normotensive controls.
MATERIALS AND METHODS: Pulmonary function tests FVC, FEV1, FEV1% and PEFR were measured using
computerised spirometer in 40 hypertensive patients and 40 normotensive controls.
RESULTS: The results showed significant difference in FVC, and PEFR values between hypertensives and normoensives.
No significant difference was noted in FEV1% values between the two groups.
CONCLUSION: Thus, it becomes imperative to screen susceptible persons with hypertension for decreased lung function
tests and follow up.
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BACKGROUND
Hypertension is an epidemic in the modern civilised world. It
is estimated that there are 1 billion hypertensives globally. Hypertension is becoming an increasingly important public health
challenge both in developing and developed countries.[1] According to World Health Organisation’s global health statistics
the burden of the disease in India is increasing. India is waiting to become the hypertensive capital of the world. Hypertension is associated with pathology in almost all systems of
the body like kidneys, heart, eye, brain, and blood vessels.[2]
Beside the interactions between hypertension and vascular comorbidities, several studies showed that blood pressure and
lung function are associated.[3-5] Hypertension and antihypertensive drugs have deleterious effects on respiratory system.[3]
The association between hypertension and lung function parameters in south Indian population is much less investigated.
The aim of this study is to determine whether hypertension
had an adverse effect on lung functions.

blood pressure 90-100 mmHg. 4. Age – 40 to 60 years. Exclusion criteria: 1. Smokers. 2. History of any cardiopulmonary
diseases. 3. Deformities of chest wall or spine. 4. DM 5. Any
other major illness. 6. Hypertensives on beta blockers. Normo
tensive subjects were similarly selected with blood pressure
values 120/ 80 mm Hg or less. The anthropometric measurements were recorded. PFT was performed using a computerized spirometer: Helios 401 (RMS India). Disposable mouth
pieces were used and care was taken to sterilize the filters.
Before the tests the examiner demonstrated the correct performance of the manoeuvres and then the individuals were
supervised throughout the test. According to the recommendations of ATS, the tests were done with subjects in sitting
position wearing nose clips. The subjects performed the test
three times in order to get two repeatable values. The following parameters were recorded and studied: FEV1, FVC, FEV1/
FVC, PEFR. Data thus obtained were analyzed by unpaired
t-test using the statistical software: SPSS version 20.0.

AIM AND OBJECTIVES
The study was planned with the following objective

RESULTS
Table 1--Physical charecteristics of subjects

To assess and compare lung function tests in patients with hypertension and age and BMI matched normotensive controls.

parameters

MATERIALS AND METHODS
Ethics statement:
Written informed consent was taken from all subjects - cases
and controls. Institutional ethical clearance has been obtained.
Participants of the study:
Forty hypertensive patients were selected from hypertension
clinic of a Tertiary care Hospital, and forty normo tensive subjects who were matched in age, socioeconomic status and
BMI were selected as controls.
Design and Procedure:
Blood pressure was measured using mercury sphygmomanometer (Diamond). Readings were taken in sitting posture
after 10 minutes of physical and mental rest on three consecutive days at the same time of the day (between 10:00 am
and10:30 am). The mean of the three values was considered
for the study. Hypertensive subjects were selected based on
the following Inclusion criteria. 1. Hypertensive for 5 to 10
years. 2. Systolic blood pressure 140 -180 mm Hg 3. Diastolic

cases (n=50)
mean±s.d
47.95 ± 4.24
161.05 ± 5.73
22.90 ± 1.60
114.12 ± 6.25

age(yrs)
Height(cm)
BMI
MAP(mmHg)
Duration of
7.51 ± 2.63
HT(yrs)
***Independent sample t test

controls (n=50)
mean±s,d
50.38 ± 4.99
159.35 ± 4.10
23.76 ± 1.57
91.03 ± 5.97

p value

-

-

0.025
0.132
0.018
<0.0001

Table 2—Comparison of pulmonary function tests in subjects
PARAMETER

CASES (n=50)
Mean±S.D

CONTROL(n=50)
Mean±S.D

P value

FVC

75.89±12.72

86.95±12.54

<0.001

FEV1

71.72±15.88

78.80±14.07

0.038

FEV1%

79.39±12.24

83.71±9.54

0.080

PEFR

72.22±12.99

79.12±9.69

0.009

***Independent sample t test
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DISCUSSION
This study has shown that the pulmonary function test parameters in hypertensives were significantly lesser than normotensive controls (p0.05): [Table: 1]. Hypertension is a disease
which affects multiple systems of the body. Many studies have
shown that, not only hypertension is a risk factor for compromised lung function, but reduced pulmonary function tests increases the risk of development of hypertension. Engström et
al concluded that in normotensive men, FEV1 was significantly
associated with mortality. Further, they found that mortality
among hypertensive men increased due to reduced lung function and associated cardiovascular disease.[3] In a study done
by Jacobs DR J et al. A reduction in FVC is found to pave the
way for cardiovascular disease morbidity and mortality.[6] Sparrow et al. and Selby et al. reported a significant association between FVC and the incidence of hypertension.[7-8]
The reasons for the association between reduced lung function and hypertension are not known clearly. One explanation is that left ventricular failure causes pulmonary vascular
engorgement and interstitial oedema, which may reduce the
compliance of the lungs and result in lower FVC. Another possible explanation is the confounding effect of age, since blood
pressure increases with age and lung function decreases.
Therefore, we adjusted our analysis for age. The possibility of
smoking and beta bockers as other causes are ruled out in this
study because of exclusion criteria.
Identification and treatment of hypertension is currently
the main strategy for prevention of stroke and heart failure.
Therefore measurements of FVC and FEV1 may be useful like
certain other conventional cardiovascular risk factors currently
used to guide clinical decisions about the management of patients with mild hypertension [9,10]
The biomarkers of endothelial dysfunction and inflammation
(fibrinogen ,C-reactive protein, soluble intracellular adhesion molecule-1, and interleukin-6) are seen in patients with
reduced arterial elasticity (AE) and FVC, suggestive of pathophysiological changes of lower arterial elasticity occuring simultaneously with changes in lung function.11 This could be
the possible reason for involvement of respiratory system in
HT.
Margretardottira OB et al have found that hypertension and
increased inflammatory markers like CRP levels are independently and additively found to be associated with lower
FEV1 and FVC. A higher BMI is also said to be associated with
lower FVC. They also found that the use of beta blocking antihypertensives was not related to lung function.[5]
A study by HisashiMasugata et al found that an increased
CAVI (cardio-ankle vascular index (CAVI) is seen in patients
with reduced pulmonary function and increased pulmonary
age. Hypertensive patients with high CAVI may need to be
monitored for the progression of COPD.[12]
In a study by Enright PL et al, FEV1 and FVC are reduced in elderly persons with hypertension, ischemic heart disease, higher LV mass, and congestive heart failure, though the magnitude of these associations is relatively small unless heart failure
supervenes.[4]
Similarly, a study by Eva Schnabel et al suggests that a combination of high blood pressure and antihypertensive treatment
may result in reduced lung function and not hypertension
alone.[13] some studies indicate that reduced lung function is
seen in patients with high blood pressure using beta-blockers,
but not other antihypertensive medication.[14]
CONCLUSION
Thus, it becomes imperative to screen susceptible persons with
hypertension for decreased lung function tests and follow up.
These may be indicative of development of further cardiovascular complications which seem to have similar pathophysiological pathways as the deterioration of lung functions. This
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also provides an opportunity to institute pharmacological interventions to prevent or atleast retard the rate of cardiovascular deterioration and impending fatalities.
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