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INTRODUCTION
Hypertension is one of the commonest car-

diovascular diseases, and blood pressure as-
sumes more importance with increasing age.1 
The National High Blood Pressure Education 
Program reports that the global burden of hy-
pertension is approximately 1 billion individuals 
and that more than 7 million deaths per year 
may be attributable to hypertension.2  Hyper-
tension is becoming an increasingly important 
public health challenge both in developing and 
developed countries,3 and it is estimated that 
by 2025, up to 1.56 billion adults worldwide will 
be hypertensive.4

It has been proposed5 that ischemic heart 
disease and hypertension in elderly can be in-
dependent risk factors for impairing pulmo-
nary function tests even in the absence of any 
known lung diseases or history of smoking. 
Other studies have suggested that altered pul-

monary function independently predicts car-
diovascular events in persons with or without 
known coronary artery disease.6,7 Some have 
suggested that hypertension and even its medi-
cal treatment have adverse effect on respira-
tory system.8 On the other hand, Cohort studies 
have shown that people with lower measures 
of pulmonary function tests at baseline were 
consistently have a higher incidence of devel-
oping hypertension in the future.9,10 Many vari-
ables like older age, higher mean systolic blood 
pressure and inflammation as measure by high 
hs-CRP are associated with reduced lung func-
tions.11,12

Coronary Artery Risk Development in Young 
Adults (CARDIA) cohort study has shown that 
in an apparently healthy young person, a slight 
decline from the peak in the forced vital capac-
ity to a low-normal level can facilitate the pre-
diction of the development of arterial hyperten-
sion in the next 10 years.13 Framingham Study 
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goes more extensive to suggest an inverse re-
lationship between forced vital capacity (FVC) 
and cardiovascular diseases and mortality.14 
Some15 have suggested that reduced pulmonary 
function is independently associated with aortic 
stiffness in men free of cardiovascular diseases. 

Reduced lung function has been described 
as predictor of cardio-vascular disease (CVD) 
and mortality. Systemic low grade inflamma-
tion has been considered as a significant player 
in this association.16 The cause of this relation-
ship remains largely unknown, but low grade 
inflammation was present in participants with 
moderate and severe airflow obstruction and 
was also associated with increased risk of car-
diac injury and this may in part explain the high 
rates of cardiovascular complications in chronic 
obstructive pulmonary disease (COPD).17

The argument about the effect of pulmo-
nary functions on development of hypertension 
or the reverse have not been settled yet; in ad-
dition, there is no a solid and widely accepted 
explanation for why this relation, if it is present, 
is happening. Also inn published Iraqi literature 
that I have reached, I failed to find any trial to 
study this relation. So this cross sectional study 
tries to assess the effect of hypertension on pul-
monary functions.  

METHODS
Settings and type of the study: A cross section-
al study was carried out in the National Centre 
for Occupational Health and Safety, in Baghdad 
from May 2015 - May 2016. 100 patients with his-
tory of Hypertension, their age group of 40-60 
years were selected. National Centre for Occu-
pational Health and Safety

Ethical issues: This study was approved by the 
scientific and ethical committees of research at 
Al-Karkh Health Directorate. All participants in 
this study have been informed about the aim 
of this study and their informed consent were 
taken before enrolment.   

Case definition, Inclusion and Exclusion Cri-
teria: We included any patient whose age is 
40-60 years and visiting our centre for routine 
checkup were included in this study.  Persons 
who refused to be enrolled in this study, those 
who have respiratory symptoms like cough and 
shortness of breath at time of the study, and 
those who have any history of chronic respira-
tory diseases or cardiovascular diseases other 

than hypertension were excluded from this 
study. Identification of the exclusion criteria 
were made through self-declaration by the per-
son himself or through the clinical examination 
made during the interview. 

Sampling: We chose our sample conveniently 
from those who visited our centre during our 
consultancy day; every Monday thought out the 
years. Mondays that happen to be a holiday is 
excluded. 

Procedure: We included 100 patients with hy-
pertension while other 100 persons who had 
no hypertension were taken as a control group. 
Data were extracted by direct interview to fill 
a questionnaire form prepared for this purpose 
by the authors. The data extracted were: age of 
the person, his gender, presence of any chronic 
medical illness, presence of any current respira-
tory symptoms, and history of smoking. Iden-
tification of chronic medical illness or current 
respiratory symptoms were made by self-decla-
ration or through clinical examination conduct-
ed by experienced, independent chest physi-
cian. We considered any person who smoke 
any number of cigarettes at time of enrolment 
as being current smoker, those who quite com-
pletely and sustainable for more than 30 days 
as ex-smoker. Never smokers are those who did 
not smoke throughout their life. We measured 
the height of a participants up to nearest cen-
timetre and the body weight up to the nearest 
kilograms then body mass index was calculated 
according to the formula BMI = weight in kilo-
grams divided by height in meters squared.  

Measurement of blood pressure for all partici-
pants were made by an independent physician 
by using a mercurial sphygmomanometer vali-
dated and calibrated recently. Measurement 
were taken while the participant in complete 
physical rest for at least 30 minutes in sitting 
position on the right completely bared arm.  

All participants in both groups have under-
went pulmonary function test we used Min-
ispir, MR:125 Italy Machine in our study. The 
following parameters were measured for each 
person: Forced expiratory volume in 1 second 
(FEV1), forced vital capacity (FVC), the ratio of 
FEV1-to-FVC, force expiratory flow 25% (FEF25), 
force expiratory flow 50% (FEF50), force ex-
piratory flow 75% (FEF75) and peaked expira-
tory flow rate (PEFR). Pulmonary function tests 
were done according to ATS /ERS guidelines.18 
The tests were performed the subject in a sit-
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ting position and with nose clips in place. The 
participants performed at least three forced 
expiratory lung function manoeuvres and the 
best of them took. Before the tests the exam-
iner demonstrated the correct performance of 
the manoeuvres and then the individuals were 
supervised throughout the tests. 

According to the results of the pulmonary func-
tion test we grouped patients into three cat-
egories. Normal person if the pulmonary func-
tion test was completely normal. Obstructive 
pattern if the FEV1 was less than 80 % of the pre-
dicted. While we considered a person to have a 
restrictive pattern if FVC was lower than 80 % of 
the predicted. We realized that FVC is in accu-
rate to define restrictive pattern of pulmonary 
function test as it is low in severe obstructive 
airways, and lung volumes are more sensitive to 
define restrictive pattern; however, measure-
ment of lung volumes are not available in Bagh-
dad at the time of the study also we did not 
come across severe obstructive lung diseases 
that could distort our results in this regard.   

Statistical Analysis: The statistical analysis of 
this study was performed with the statistical 
package for social sciences (SPSS) 21.0 and Mi-
crosoft Excel 2013. Categorical data formulated 
as count and percentage. Chi-square test de-
scribe the association of these data. Numerical 
data with normal distribution were described 
as mean and standard deviation, independent 
sample t-test used in comparison between two 
groups. The lower levels of accepted statistical 
significant difference is bellow or equal to 0.05.

RESULTS
Table 1 summarizes the demographic fea-

tures of participants in hypertensive and con-
trol groups. Age in control group was lower 
with a statistically significance 40.92±7.54 ver-
sus 47.26±10.20, While smoking status which is 
considered as an important confounding factor 
in our study has shown to be statistically non-
significant between the two groups. 

The following parameters: FVC, FEV1, FEV1/
FVC%, PEFR, FEF25, FEF50, FEF75, FEF25-75, 
FEF0.2-1.2 have shown no statistical significance 
in both hypertensive and control groups with a 
P value > 0.05. See table 2

We found 14 participants in each hyper-
tension and control group have an abnormal 
pulmonary function tests with no statistical 

significance. Types of abnormality whether ob-
structive or restrictive pattern in each group 
are seen in table 3. Difference in pattern of ab-
normality of pulmonary function tests in both 
groups have no statistical significance.

DISCUSSION
Although we have a relatively small sample 

size to conclude some epidemiological figure 
about the demography of hypertension; how-
ever, we found that participants in hyperten-
sion group is relatively elder than those in con-
trol group with statistical significance. Also our 
sample have shown that men are more common 
to have hypertension than women though this 

Table 3: Pattern of the results of pulmonary function test 
in both groups. 

Hypertension 
group (%)

No hypertension 
group (%) P value

Obstructive 5 (5%) 1 (1%) 0.183 NS

Restrictive 9 (9%) 13 (13%)

Normal 86 (86%) 86 (86%)

Total 100 100

NS: no statistical significant difference p>0.05.

Table 1: The demographic characteristic of the hyperten-
sion and no hypertension groups

Hyperten-
sion group

No hyperten-
sion group p value

Age 47.26±10.20 40.92±7.54 <0.001**

Gender

Male 89 86 0.335 NS

Female 11 14

Smoking

No 73 72 0.910 NS

Quit 6 5

Yes 21 23

BMI 30.94±6.09 29.60±6.94 0.148NS

NS: no statistical significant difference p>0.05.
** : Highly statistical significant difference (≤0.001)

Table 2: Pulmonary function tests in both groups

Hypertension 
group

No hypertension 
group p value

FEV1 93.87±19.26 92.37±13.63 0.526 NS

FVC 92.92±14.17 92.53±14.59 0.848 NS

FEV1/FVC Ratio 99.04±8.89 100.20±7.23 0.313 NS

PERF 87.65±18.46 88.97±18.58 0.615 NS

FEF25 81.39±20.18 82.32±18.16 0.732 NS

FFEF50 88.78±28.56 86.99±24.07 0.632 NS

FE F75 89.82±40.94 91.07±33.81 0.814 NS

NS: no statistical significant difference p>0.05.
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difference did not reach to a statistically signifi-
cant level, a result which has been also shown 
by Khoury19 and Staessen.20 We also found that 
body mass index was higher in hypertension 
group than no-hypertension group, however it 
was statistically nonsignificant. In contrast Hu-
mayun et al21 has reported a statistically signifi-
cant relation for BMI on hypertension. Having 
nonsignificant difference in gender and BMI in 
our sample can be explained by the fact that the 
number in each group was relatively small and 
the aim of the study was not to measure the 
demography of patient with hypertension but 
rather to find the presence of any abnormalities 
in pulmonary function tests in patients with hy-
pertension. 

Regarding the respiratory parameters; FEV1, 
FVC, FEV1/FVC%, PEFR, FEF25, FEF50, and FEF75, 
there were no statistically significant difference 
between the results of these parameters in pa-
tients with hypertension than persons in the 
control group (p>0.05). Jancy et al22 has come 
to a similar result with regard to FEV1, Chen et 
al23 on the other hand has reported that FEV1/ 
FVC ratio has no statistical significance in pa-
tient with metabolic syndrome than in those 
without. Of course, high systolic or diastolic 
blood pressure is part of the metabolic syn-
drome. Many other studies have come to a dif-
ferent result, for example Schnabe et al24 has 
stated that percentages of predicted FEV1 and 
FVC were significantly lower in persons with hy-
pertension than in those without with p values 
of 0.01 for both. Schnabe24 in his study has tak-
en in consideration the type of anti-hyperten-
sive medication used by the patients, the issue 
that we did not study in our sample. Shah et al25 
has also concluded that FVC, FEV1, FEV1/FVC%, 
PEFR, FEF25, FEF50, FEF75, and FEF25-75 were 
significantly lower in persons with hypertension 
compared to those without (p<0.05). Pramodh 
et al26 has agreed to Swati Shah’s conclusion for 
the following parameters FVC, FEV1, FEV1/ FVC 
and PEFR.  

The explanation for the potential relation 
between pulmonary function and hypertension 
has been hypothesized by many studies.27,28 It 
has been stated that chronic hypertension caus-
es left ventricular dysfunction, and this results 
in increase left atrial pressure, which might lead 
to an increase in pulmonary artery pressure re-
sulting into an interstitial oedema of the lungs 
causing a decrease in FEV1 and FVC values.27 
Other has suggested that the biomarkers of en-

dothelial dysfunction and inflammation (fibrino-
gen, hs-C-reactive protein, soluble intracellular 
adhesion molecule-1, and interleukin-6), which 
usually explain the pathophysiological changes 
of cardiovascular diseases, probably cause a 
reduction in arterial elasticity and FVC particu-
larly in men.28 In addition some have linked 
the reduction of pulmonary function tests in 
hypertension to the effect of antihypertensive 
drugs.24

In our study, patients with hypertension and 
those without have shown a similar rate of hav-
ing abnormalities in their pulmonary function 
test; 86 persons (86 %) for each, similarly dis-
tinction of abnormalities into obstruction and 
restrictive patterns has not shown a statistically 
significant difference between the two groups. 
This is inconsistent to Shah25 who has reported 
that 74% of patients with hypertension have had 
an obstructive pattern, 13 % have had restrictive 
pattern and 13% have had normal pulmonary 
function tests. He explained this high rate of 
obstructive pattern among patient with hyper-
tension to bronchoconstriction due to the use 
beta blockers even the cardio-selective ones. 
We unfortunately did not known the rate of us-
ing beta blockers in our sample.   

The effect of hypertension on pulmonary 
function test may be due to the complication 
of the disease or the treatment rather than the 
disease itself. As showed by Paul et al study29 
in which the left ventricular mass was inversely 
related to FVC and FEV1 even after adjusting 
for age, gender, height, waist size, and BP. This 
relationship was governed primarily by left ven-
tricular wall thickness, suggesting a contribu-
tion of altered left ventricular preload to the 
left ventricular mass/ pulmonary function rela-
tionship. Schnabe et al study24 demonstrates 
that both high blood pressure and the use of 
beta blockers are associated with reduced lung 
function. Other antihypertensive drugs like thi-
azide diuretics, calcium channel blockers which 
have fewer effects on airway functions.30

Limitation of the study: Cross sectional study is 
intended to find a relation between exposure 
and outcome so in order to answer this research 
question cohort study may be a good choice; 
however, our limited resources refrained us 
for doing such a king of studies. This is also the 
same reason for having relatively small sample 
size and did not study the effect of other factors 
like duration of hypertension, its treatment and 
the state of control on the pulmonary function.  
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CONCLUSIONS
This study found that hypertension has no 

statistically significant effect of pulmonary func-
tions. And it is not a predictor for determining 
the pattern of abnormal pulmonary functions 
once they occur.  
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