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  Abstract-
 

Systemic Arterial Hypertension (SAH) is the most important risk factor for the 
development of cardiovascular diseases being one of the most prevalent diseases worldwide. 
Tobacco use has been linked with the development of systemic arterial hypertension or with a 
difficult control of it, However, it has not yet been universally accepted or demonstrated whether 
this relationship is directly proportional to vascular damage in people who consume it. The 
purpose of the study is to compare the effect of smoking on hypertensive smokers vs non-
smoking hypertensive patients.
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Abstract- Systemic Arterial Hypertension (SAH) is the most 
important risk factor for the development of cardiovascular 
diseases being one of the most prevalent diseases worldwide. 
Tobacco use has been linked with the development of 
systemic arterial hypertension or with a difficult control of it, 
However, it has not yet been universally accepted or 
demonstrated whether this relationship is directly proportional 
to vascular damage in people who consume it. The purpose of 
the study is to compare the effect of smoking on hypertensive 
smokers vs non-smoking hypertensive patients. 

Results: 409 participants were obtained, 55% were men, the 
mean age was between 55 and 60 years, the most frequent 
academic grade in smokers and former smokers was high 
school with 25.4% and 31.3% respectively. Most people had 
less than ten years of diagnosis in smokers with 53.2% of the 
population and a minority had a diagnosis under 30 years. The 
statistical analysis did not show a relationship between 
smoking history and the number of antihypertensive agents for 
disease control (p= 0.736, 95% CI), as well as the number of 
years of diagnosis of hypertension and history of smoking (p 
= 0.160, 95% CI). 

Conclusions: Patients who have been smoking for more than 
30 years tend to have a higher smoking rate and therefore 
consume more antihypertensive drugs so, the more tobacco 
use and longer being hypertensive, the greater the pulmonary 
complications, In addition, patients who have stopped 
smoking or never smoked have a better control of blood 
pressure, since we found that, the lower the year of diagnosis 
of arterial hypertension, fewer drugs are needed for blood 
pressure control. 
Keywords: systemic arterial hypertension, smoking, 
blood pressure, smoker, latin american, antihypertensive, 
cigarette. 

I. Introduction 

ystemic Arterial Hypertension (SAH) is the most 
common risk factor for the development of 
cardiovascular diseases, it is diagnosed when 

blood pressure (BP) is ≥140/90 mmHg after repeated 
examination. HAS has been divided into primary and 
secondary HAS, with primary (essential) multifactorial 
HAS, with direct effects on cardiovascular and renal 
structure and function, while secondary HAS occurred 
as consequence of one or several diseases, half of 
hypertensive people do not have adequate BP control 
and  of  these,  only  half  are  controlled. Worldwide, the  
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prevalence of resistant hypertension is 10.3% (Guirguis-
Blake et al. 2021). The main risk factors for developing 
HAS are advanced age (Campos-Nonato et al. 2021), 
sex, obesity, family history of HAS (being 2 times more 
common in subjects who have 1 or 2 hypertensive 
parents), black population, reduced number of 
nephrons, low socioeconomic level, high intake of 
sodium >3 g/day, excessive alcohol intake, physical 
inactivity, diabetes mellitus, family history of premature 
brain vascular disease in 1st degree family, it has also 
been found that exposure to tobacco is related to a 
difficult control of blood pressure levels requiring 
treatment with 2 or more antihypertensive drugs 
(Guirguis-Blake et al. 2021). According to a study by 
Kaplan et.al., smoking >5 packs of cigarettes per year 
increases the risk of hypertension up to 30% not being 
proportional the percentage of cigarettes with a higher 
risk of suffering hypertension or a difficult hypertension 
control (Kaplan et al. 2021). In addition, smoking has 
been directly linked to ischemic strokes in young adults, 
this is directly proportional to the number of cigarettes 
smoked during their lifetime (Markidan et al. 2018), the 
effects of electronic cigarettes are currently under 
investigation, however, more research is needed(Shi et 
al. 2023). It has also been related that the increased risk 
of hypertension could be attributed to low levels of 
vitamin D induced by exposure to tobacco, this has 
been demonstrated by measuring cotinine in the body, 
which is a chemical substance formed by the 
breakdown of nicotine in the body, used to measure 
active and passive smoking, having vitamin D deficiency 
increases the concentration of cotinine in the body, 
which increases the risk of hypertension (Wu et al. 
2022). 

Several studies have evaluated the acute effect 
of cigarette smoke on blood pressure (BP) and have 
shown consistent results that cigarette smoking 
temporarily increases BP. This could be explained by 
the effect of nicotine on the activation of the sympathetic 
nervous system; however, chronic smoking should not 
be overlooked as this behavior leads to several harmful 
effects on the cardiovascular system (Chen et al. 
2022a). 

Environmental factors, air pollution and green 
spaces have been associated with hypertension in the 
field of environmental epidemiology (Chen et al. 2022b).  
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The increase in arterial stiffness occurs with old 
age, with the development of chronic conditions such as 
high blood pressure and the presence of cardiovascular 
risk factors such as smoking, it has been shown that 
these two factors make a marked increase in arterial 
stiffness (Scallan et al. 2010). Levenson et.al. decided to 
analyze the different independent cumulative effects of 
hypertension and smoking, they shown that 
hypertension and smoking affect blood flow properties 
and arterial wall behavior, these changes are 
characterized by several abnormalities such as 
increased blood and plasma viscosity, increased 
hematocrit, and blood proteins(Levenson et al. 1987). 

Smoking undoubtedly confers a significant 
cardiovascular risk and therefore smoking cessation is 
one of the best cost-effective measures in the field of 
medicine. Certain observations have documented that 
smokers who remove smoking before middle age 
typically have a life expectancy like non-smoking 
population (Lu et al. 2018).According to research by 
Tamotsu Nagao et. al. concluded that by reducing 
alcohol intake and smoking, the risk of hypertension is 
considerably reduced (Nagao et al. 2021). As 
mentioned above, chronic smoking has a direct 
influence on the development of vascular resistance, 
producing systemic arterial hypertension regardless of 
age, sex, and environmental factors, that’s why it is of 
great relevance to know how the increase of blood 
pressure develops in smoker patients. Smoking has 
been linked to the use of 2 or more medications for the 
proper control of arterial hypertension (Kaplan et al. 
2021), which leads us to a public health problem and 
health expenses. 

II. Methods 

Our study is an observational, cross-sectional, 
prospective, projective, descriptive, and comparative 
study, the research was carried out in the General 
Hospital of Zone Number 58 and in the General Hospital 
“La Villa” Mexico. We interviewed 409 patients aged 40 
to 60 years with a diagnosis of SAH through a google 
forms questionnaire. These patients were divided into 
two groups depending on smoking history. Pregnant 
patients, patients with comorbidities, such as chronic 
kidney disease, pheochromocytoma, vascular or renal 
anatomical abnormalities were not included, and 
incomplete questionnaires were removed. The protocol 
was reviewed and approved by the Research Ethics 
Committee and the Local Health Research Committee of 
the Mexican Social Security Institute.  

Data analysis was performed using the SPSS 
and STATA v.14.2 program. The normality test of the 
variables was calculated using the form measures of 
bias and curtosis, as well as the Shapiro-Wilks test. The 
frequency measure to estimate smoking prevalence was 
obtained by the ratio of people who currently smoke 

divided by the total sample, multiplied by 100 for its 
interpretation in percentages. The statistical significance 
value was established at p <0.05, with a 95% 
Confidence Interval(CI). 

III. Results 

1. Characterization of the study population according 
to sex 

Of a total of 409 patients, 55.5% were men and 
44.5% were women, 63.7% were aged between 55 and 
60 years and the most frequent school level was primary 
school (42.8%), followed by high school (45.8%), and 
University (20.3%)) (Table 1) (Graph 1). 

 
Of the 409 patients, 48.2% have never smoked, 

32.1% are former smokers and 19.8% are active 
smokers (Graph 2). 

 
Almost half of the patients (44.6%) used one 

antihypertensive drug to control their BP, followed by 
those who used two (37.8%), three (15%) and four drugs 
(2.5%).
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Table 1: Study population characterization (n=409).

Variables.
 

Total (n=409) (%)
 

Sex
  Women

 
182 (44.5)

 Men
 

227 (55.5)
 Age (n=408)

  40 to 50 years old
 

69 (16.9)
 50 to 55 years old

 
79 (19.4)

 
55 to 60 years old

 
260 (63.7)

 Schooling (n=408)
  I don’t write and read
 

8 (2.0)
 I only know how to write and read

 
13 (3.2)

 Primary school
 

101 (24.8)
 High school 1

 
91 (22.3)

 High School 2
 

96 (23.5)
 University

 
83 (20.3)

 Master’s degree
 

13 (3.2)
 PhD

 
3 (0.7)

 Smoking (n=405)
  Never

 
195 (48.2)

 Ex smoker
 

130 (32.1)
 Smoker

 
80 (19.8)

 
SAH evolution (years) (n=401)

  <10 years
 

197 (49.1)
 10-20 years

 
122 (30.4)

 20-30 years
 

50 (12.5)
 >30 years

 
32 (8.0)

 Number of antihypertensive drugs (n=399)
  1 178 (44.6)

 2 151 (37.8)
 3 60 (15.0)

 4 10 (2.5)
 

2. Characterization of the study population according 
to smoking history 

Among former smokers, 59.2% were men, a 
similar proportion in those current smokers (61.2%), 
being more frequent to find women without a history of 
smoking (71.8%) (Table 2).  

In the three categories according to smoking 
history, more than half of the population was aged 
between 55 and 60 years. Regarding schooling, among 
non-smokers it was more common to find people with 

the primary school level (28.7%) followed by high school 
(21.5%). In former smokers and smokers, the highest 
proportion was found in those with high school 
education (25.4% and 31.3%, respectively). 

The type of cigarette most used among 
smokers and ex-smokers was conventional cigarette 
(96.1% and 92.5%, respectively), only 3% used 
electronic cigarettes and among ex-smokers, 0.8% 
employed both, and in the case of smokers it was 3.8% 
(p value< 0.000)(Graph 3). 

The World Health Organization (WHO) classifies 
smoking severity according to cigarettes consumed per 
day, mild (less than 5 cigarettes per day), moderate (6 

to 15 cigarettes per day) and severe (more than 16 
cigarettes per day)(Londoño Pérez et al. 2011; Chang et 
al. 2021). In our study, most smokers were classified as 
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mild smokers (62.8% and 58.2%), followed by moderate 
smokers (27.7% and 35.4%), and 15.5% of former 
smokers were classified as severe smokers, compared 
to 6.3% of smokers.  

A higher prevalence of cases with less than 10 
years of diagnosis of SAH was observed in the 
categories of former smokers (50%), smokers (53.2%) 
and non-smokers (47.9%), while the minority of patients 
had a diagnosis over 30 years of evolution.  

Finally, with respect to the number of 
antihypertensives used to treat SAH, a similar proportion 
was found among the categories of former smokers, 
smokers, and non-smokers, being more than 40% those 
who use a single antihypertensive, followed by two 
antihypertensives (greater than 30%), three 
antihypertensives (greater than 10%), and finally, less 
than 4% employed four or more antihypertensives 
(Graph 4). 

Table 2: Population characterization according to smoking history.

Variables
 Ex-smoker 

(n=130) 
Smoker 
(n=80) 

No smoker 
(n=195) 

P Value  
(95% CI) 

Sex     
0.000 Women 53 (40.8) 31 (38.8) 140 (71.8) 

Men 77 (59.2) 49 (61.2) 55 (28.2) 

Age (n=408)     
40 to 50 years old 15 (11.6) 21 (26.3) 33 (16.9)  

0.072 50 to 55 years old 27 (20.9) 17 (21.3) 35 (18.0) 

55 to 60 years old 87 (67.4) 42 (52.5) 127 (65.1) 

Schooling (n=408)     

I don’t write and 
read 

2 (1.5) - 6 (3.1)  
0.416 

I only know how to 
write and read 

2 (1.5) 2 (2.5) 8 (4.1) 

Primary school 30 (23.1) 14 (17.5) 56 (28.7) 

High school 1 31 (23.9) 17 (21.3) 42 (21.5) 

High School 2 33 (25.4) 25 (31.3) 38 (19.5) 

University 29 (22.3) 17 (21.3) 37 (19.0) 

Master degree 2 (1.5) 4 (5.0) 7 (3.6) 
PhD 1 (0.8) 1 (1.3) 1 (0.5) 

Type of cigarette     

Conventional 124 (96.1) 74 (92.5) -  
0.000 Electronic 4 (3.1) 3 (3.8) - 

Both 1 (0.8) 3 (3.8) - 
Smoker severity 
(n=208) 

    

Mild 81 (62.8) 46 (58.2) - 0.03 

Moderate 28 (27.7) 28 (35.4) -  

Severe 20 (15.5) 5 (6.3) -  

Smoking Index     
Mild risk (<10) 96 (73.9) 62 (77.5) - 0.422 
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Moderate risk (10-20)
 

17 (13.1) 14 (17.5) -  

Intense risk (21-40)
 

8 (6.2)
 

1 (1.3)
 

- 
 

High risk (>40)
 

9 (6.9)
 

1 (1.3)
 

- 
 SAH evolution in 

years (n=401)
 

    

<10 years
 

65 (50.0)
 

42 (53.2)
 

90 (47.9)
  0.160

 10-20 years
 

36 (27.7)
 

30 (38.0)
 

53 (28.2)
 

20-30 years
 

19 (14.6)
 

4 (5.1)
 

27 (14.4)
 

>30 years
 

10 (7.7)
 

3 (3.8)
 

18 (9.6)
 Number of

 antihypertensive 
drugs (n=399)

 

    

1 59 (46.5)
 

37 (48.1)
 

80 (41.9)
  0.736

 2 49 (38.6)
 

27 (35.1)
 

75 (39.3)
 

3 18 (14.2)
 

10 (13.0)
 

30 (15.7)
 

4 1 (0.8)
 

3 (3.9)
 

6 (3.1)
 

3. Relationship between the diagnosis of arterial 
hypertension and smoking history 

Through the Pearson correlation, a weak 
negative relationship of-0.10 was observed between the 
years of diagnosis of arterial hypertension and the 
smoking index a lower year of diagnosis of arterial 
hypertension, lower the smoking index (p = 0.8850). 

In addition, a positive relationship of 0.3672 was 
observed between the years of diagnosis of SAH and 
the number of antihypertensives used, that is, to older 
years of diagnosis of arterial hypertension, greater need 
to employ more antihypertensive (p value < 0.000). 

IV. Discussion 

In our research we observed that mostsmoker 
patients are men, for that reason we can associate it 
with sex since the majority of patients with lung diseases 
or even with Chronic Obstructive Pulmonary Disease 
(COPD) are mostly men, so also that men smoke more 
than women has a socio-background cultural since the 
Latin American idiosyncrasy urges the male to a greater 
consumption of substances(Kuntz et al. 2018; Chang et 
al. 2021), also the majority of our population is between 
55 to 60 years of age (63.7%), which gives us to 
understand that the older group smoked or smoked 
more than the younger people (16.9% are 40 to 45 years 
old and 19.4% are 50 to 55 years old)(Agustí and Hogg 
2019). 

Subsequently, if we analyze the time taken by 
each patient with the diagnosis of SAH, most of patients 
have less than 10 years of evolution (about 49.1%) and 
only 8% had more than 30 years of evolution, therefore 
we observe that in several cases of our population 
group the onset of SAH occurs in people who are adults 
or elderly and this is not directly related to smoking but 
to the aging process. Although active smoking poses a 
significant cardiovascular risk, the effect of passive 
smoking on hypertension is rarely studied. According to 

Zhang et. al. passive smoking is significantly associated 
with an increased prevalence of hypertension, as well as 
a lower rate of disease control(Zhang et al. 2021).In our 
study passive smoking was not valued and the final 
results did not coincide with the results of Zhang, we 
considered that race and ethnicity were decisive for the 
results obtained. 

Furthermore, it was observed that about half of 
the patients was treated with a single antihypertensive 
drug(about 44.6%), while only 37.8% use two, 15% 
employed three, and 2.5% used four antihypertensives 
drugs, for this reason we perceive that most patients 
having little time being hypertensive require fewer doses 
of drugs to achieve their antihypertensive treatment 
goals, however, there is also a minority that requires four 
or more drugs, we linked this relationship with a greater 
number of years of SAH evolution, which coincides with 
the recent literature. Regarding the patient’s schooling, 
we found a significant relationship with smoking, since a 
large number of our patients reported smoking during 
teenage, specifically during high school, at 25.4% and 
31.3% respectively, whereas non-smoking patients were 
people with 28.7% of primary school attendance, which 
reflects that during the process of teenage and the 
search for identity is yielded to social pressure for the 
use of harmful substances, among them tobacco, so 
smoking as psychosocial factors play an important role 
in the development of hypertension(Wu et al. 2016; 
Herrera et al. 2017). 

In our population the use of electronic cigarettes 
was studied, however, the relationship with hypertension 
was not statistically significant, we consider that the 
variable and the size of the population consuming 
electronic cigarettes was not sufficient. The relationship 
between these two variables is currently being studied 
(Ruokolainen et al. 2021; Falk et al. 2022). According to 
the WHO classification we can observed that the 
correlation of tobacco in patients with SAH does not 
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reflect a significant statistical relevance since our 
patients are mostly mild smokers and therefore due to 
the inequality in the number of participants 
corresponding to each degree of smoking index would 
need to perform more studies to obtain evidence 
focused on moderate and severe smoking groups. 
Currently there are no studies that relate the smoking 
index with SAH, so it cannot be assert that such a 
relationship exists, and in turn we believe that more 
research is needed (Zhao et al. 2023). After reviewing 
the data we can associate the years suffering from 
hypertension and consumption of antihypertensive 
drugs since the greater number of years SAH evolution, 
the greater amount of consumption of antihypertensives 
drugs, in the matter of SAH and smokers we can say 
that with less years being hypertensive decreases the 
value of smoking index of our population, which shows 
us that if there is influence of tobacco consumption in 
the hypertensive population.  

V. Conclusions 

For years the relationship between hypertension 
and tobacco consumption has been the subject of 
discussion among the scientific community. In multiple 
scientific articles it has been described that there is no 
relevant relationship between these two factors while in 
other publications it is mentioned that if a relationship 
exists, the relationship between smoking and patients 
who have been diagnosed with high BP for years opens 
up a series of interesting proposals to carry out more in-
depth and detailed research in the Latino American 
population, we conclude that patients who have been 
smoking for more than 30 years tend to have a higher 
smoking index and therefore consume more 
antihypertensive drugs so, the more tobacco 
consumption and longer being hypertensive, greater are 
the pulmonary complications. In addition, the patients 
who have stopped smoking or never smoked have a 
better control of BP, since we found that, to the lesser 
year of diagnosis of SAH, fewer antihypertensive drugs 
used in BP control. 
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