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A B S T R A C T   

Behavioural and multifactorial factors such as odontological and physical activity habits are controlling factors in 
hypertension. The aim of the present study was to analyze differences in behavioral, odontological and physical 
activity patterns of hypertense and control population. Fifty participants with hypertension (57.5±13.6 years) 
and 100 participants as control group with no hypertension disease (48.9±7.9 years) were interviewed via online 
questionnaire. Multifactorial items in oral behavioral, health habits and physical activity profile were analyzed 
by a compendium of questionnaires. Result showed how control group showed significantly lower age, weight, 
body mass index, TV hours per day, gastritis or heartburn, dental sensibility, and sick days last year, and 
significantly higher level of academic education, quality of sleep and daily toothbrushing than hypertension 
group. In conclusion our results showed that hypertense patients presented higher levels of overweight, poor 
sleep quality and sedentary behaviors than control participants. In addition, hypertense patients also presented 
poor odontological health, showing higher indices of gastritis, dental sensibility, and sick days per year. Both 
groups presented a low physical activity pattern. This information allows to better understand of a multifactorial 
disease, as well to the creation of protocols for intervention and prevention of this disease at the behavioral level 
and lifestyle.   

Introduction 

Arterial hypertension is one of the most common health problems in 
the world, affecting adults aged 30–79 years and has increased from 650 
million to 1.28 billion in the last thirty years affecting more than 40% of 
adults [1]. Among other complications, hypertension can cause serious 
damage in health, chest pain called angina, heart attack, heart failure 
[2]. In addition, the elevated blood pressure can also burst or block 
arteries that supply blood and oxygen to the brain and kidney, leading to 
kidney failure [3]. Specifically, in Spain hypertension cost to the gov-
ernment about 3600 million euros per year, it accounts for up to 7% of 
total Health Budget, being diagnosed 14 million of hypertensive pa-
tients, a third of the total, suffer from this pathology without having 
been diagnosed [4]. In this line, patients whose arterial hypertension 
was poorly controlled displayed a similar healthcare cost in comparison 
to those under good control [5]. In England and Wales there is a 
modelling study in entire population that proves that any intervention 
that reduce modifiable risk factors would produce a net cost saving to 

the NHS, as well as improving health [6]. 
There is a minimal cost for governments and positive effects asso-

ciated with lifestyle interventions to control blood pressure in popula-
tion. The principal modifiable risk factors are related with unhealthy 
diets (excessive salt consumption, a diet high in saturated fat and trans 
fats, low intake of fruits and vegetables), physical inactivity, tobacco, 
and alcohol consumption, overweight and obesity, and poor oral health 
[7]. Previous research found how making changes in physical activity is 
a good way to help to control high blood pressure, highlighting the 
importance of a healthy physical activity plan because these changes can 
also help to lose weight and decrease heart disease and stroke risk [8]. 

Lifestyle modifications are related with prevention, treatment, and 
control of hypertension, with regular exercise as an integral component, 
being recommended by the principal International Health institutions 
[9]. Aerobic exercise involving the main muscle groups, such as walking, 
running, cycling, and swimming, reduces blood pressure [10]. Specif-
ically, epidemiological studies demonstrate that high-intensity exercise 
may induce larger health benefits than moderate intensity (Gebel et al. 
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2015) [11]. In this line, the high-intensity interval training (HIIT) was 
found as an effective way to improve hypertension and reduce mortality 
[12]. 

Other factors like oral health could represent a risk for hypertension. 
Previous studies found relation between periodontitis (oral inflamma-
tion) and hypertension, fact due to hypertension cause microcirculatory 
changes in of the gingival tissue increasing inflammation and altering 
microbial composition of dental tissues [13]. In this line, poor oral hy-
giene was also associated with hypertension and an increased vascular 
disease risk [14], and smoking, tooth loss, dental caries, and periodontal 
status with hypertension risk [15]. Previous evidence shown that 
multifactorial factors such as physical activity and oral health factors, 
are controlling factors in hypertension development. Then, considering 
that hypertension is a disease with an important behavioral basis, the 
understanding of descriptive behavioral that causes hypertension, will 
allow better prevention and treatment. Thus, we conducted the present 
research with the aim to study differences in behavioral, odontological 
and physical activity patterns of hypertense and control population. The 
initial hypothesis was that people with better oral health and physical 
activity would present lower levels of blood pressure. 

Material and methods 

Participants 

We analyzed 50 hypertension patients (57.5 ± 13.6 years) and 100 
control health voluntaries with no hypertension (48.9±7.9 years). The 
inclusion criteria were being diagnosed with hypertension disease. Hy-
pertension was defined by current use of antihypertensive medications 
or systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 
mm Hg. This research complied with the Helsinki declarations (revised 
in Brazil, 2013) on human research and was approved by the European 
University of Madrid Ethics Committee (CIPI/18/074). All participants 
provided a written informed consent before starting the study and were 
free to withdraw from the study at any time. 

Design and procedure 

Multifactorial items were analyzed by a compendium of question-
naires, as follows. 

Anthropometric and sociodemographic variables. Age (years), 
height (cm), weight (kg). Participants took measurements themselves 
and entered the results into the questionnaires. These variables were 
considered for body mass index (BMI, Kg/m2) analysis. For the question: 
“Do you have medication for hypertension?” participants with hyper-
tension diagnosis have to choose in the questionnaire: “I don’t have 
medication”, “I take one medicine”, “I take two medicines, “I take 3 
medicines and I take 4 or more medicines”. For the question of academic 
education, the options were:” Mandatory secondary education (ESO) or 
similar”, “Baccalaureate”, “Vocational training (FP)”, “Grade”, “Master” 
and “Doctorate”. For the question. “Do you currently work?” the options 
were: “without work”, “half-time work”, “full-time work” and 
“pensioner”. For the question: “Which type of work do you have?” the 
options were: “self-employed work”, “paid employment” and 
“pensioner”. Question relating to daily hours of sleep were also included 
in this section in which answers ranged from “5 or less” to “more than 
9”. Question relating to the quality of sleep last week included 10 items 
answered by a ten-point Likert scale, where 1 means very bad quality of 
sleep and 10 very good quality of sleep. For the question: “How many 
hours per day do you spend watching TV?” and “How many hours per 
day do you spend in social networks? Those items were measured on a 
free choice scale, indicating the minutes per day. Last question asks for 
the principal social network participants used. 

Physical Activity. It was evaluated with a questionnaire used in line 
with previous research [16,17] and were free to withdraw from the 
study at any time, which included the items:” How many average steps 

per day have you done in the last week?”, “Did you do any physical 
activity in the last 7 days?”, “If so, time in minutes of cyclic and/or 
aerobic activity (cycling, treadmill, Zumba) adding up all the sessions of 
the 7 days”, “If so, time in minutes of activity with self-loads (sit-ups, 
push-ups, squats...) or weights (gym machines, weights...) adding up all 
the sessions of the 7 days.” Average minutes of self-loads per session in 
the last week was measured on a self-perception scale, indicating the 
average minutes of self-loads the participant had taken in the last week. 

Oral Health. Oral health was measured following a previously used 
questionnaire [16] consisting of 6 items related to oral health. For the 
first question: “How many times a day do you brush your teeth per 
day?”, the answers ranged from “none” to “more than four per day”. For 
the question “Do you smoke?”, answers ranged from “no” to “more than 
five cigarettes per day.” The rest of 3 questions: “Do you suffer from 
gastritis or heartburn?”, “Does your mouth often feel dry as if it lacks 
saliva?” and “Do you have dental sensibility? were answered by “yes,” 
“sometimes,” or “no.” For last question: “How many days have you been 
sick last year (flu, cold…)?” This item was measured on a free choice 
scale, indicating the sick days of last year. 

Statistical analysis 

The statistical analysis was carried out using the Statistical Package 
for the Social Sciences (SPSS) version 24.0 (SPSS Inc., Chicago, IL, USA). 
Descriptive statistics (mean and standard deviation) were calculated for 
each variable. To analyze group differences between hypertension and 
control groups an independent T test was conducted. The significance 
level was p ≤ 0.05. 

Results 

Table 1 shown the results of the anthropometric and sociodemo-
graphic variables. Control group showed significantly lower age 
(p=0.000), weight (p=0.001), BMI (p=0.000), and TV hours per day 
(p=0.000) than hypertension group. Higher levels of academic educa-
tion (p=0.022), and quality of sleep (p=0.039), were found in control 
group. 

Regarding oral health variables, control group showed significantly 
lower levels of gastritis or heartburn (p= 0,002), dental sensibility 
(p=0.000), and sick days last year (p=0.015) than hypertense group, 
and significantly higher level of daily toothbrushing (p=0.019), 
(Table 2). 

According to the physical activity variables no significant differences 
were found between both groups, (Table 3). 

Discussion 

The aim of the present study was to analyse study differences in 
behavioral, odontological and physical activity patterns of hypertense 
and control population. The initial hypothesis was fulfilled since we 
found behavioral differences between hypertense and control group. 

Hypertension patients presented significantly higher weight than 
control group. This could be related with poor nutritional habits, 
sedentary style, and not enough physical activity [18]. This result was in 
line with previous studies that found how weight and blood hyperten-
sion presented a direct relationship, showing the importance nutritional 
habits and physical activity and highlighting the that appear at a 
younger age [8]. Being overweight increases twice the chance of 
developing high blood pressure. Ours results were in line with data 
found in previous studies, associated with the weight-loss there have 
been a significant reduction of blood pressure [19]. BMI was also 
significantly higher in hypertense patients than control, being in an 
overweight stage. Overweight and obesity are factor related with car-
diovascular and hypertension since increase the risk of suffering these 
diseases [20]. Previous studies found that the 83.7% of hypertense pa-
tients showed overweight or obesity [21] and concluded that body 
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weight and body mass index are easily measured and are simple and 
effective tools for screening the risk of hypertension, making these 
anthropometric measures suitable for use in comprehensive public 
health strategies [22]. The prevalence of obesity has been increasing 
significantly in Western countries [23] in the last forty years, and the 
burden of hypertension is expected to continue to increase [22]. 
Regarding days of been sick during the year hypertense group presented 
significantly higher levels than control group. The higher values in days 
of been sick last year in hypertense group, could be related with un-
healthy sedentary habits due to causes as diverse as kidney problems, 
endocrine problems, induced by drugs, food, pregnancy, or stress. Au-
thors suggested that this disease intensely predisposes affected people to 
the development of lesions in organs such as the brain, in which it can 
trigger cerebrovascular accidents, acute or chronic delirium, and de-
mentia; the kidney in which it can cause kidney failure; the arteries; the 
eyes in which it can cause, for example, hemorrhages, and to the heart 
[24]. These associated diseases increase the days of been sick and in 
consequently, an increase in days off work for patients of working age. 
Work absenteeism is an important area in health since it implies the 
relation of indirect costs in health care with the productivity of a com-
pany. This economic impact is absorbed by employers, occupational risk 
managers and health promotion entities. In addition to the economic 
consequences, absenteeism is a general indicator of the health and 
well-being of workers [25]. In Spain, during 2020 the Covid triples the 
number of absences of workers above 3 million, the disbursement for the 
coverage of sick leave was 8.3% higher than in 2019 [26]. 

Sleep is an important factor that contributes to the optimal health 
and vitality [27]. Regarding the average sleep hours per day, we found 
how hypertension and control groups were close to the recommendation 

threshold value for adults (≥7 h per night) [28], not finding significant 
differences between both groups. However, hypertension patients pre-
sented a significantly lower sleep quality than control participants. 
Previous studies found that a high percentage of hypertensive patients 
have sleep disorders such us, insomnia, snoring, and obstructive apnea 
associated with nocturnal hypoxemia [29]. There is a direct relationship 
between arterial hypertension and sleep disorders, verifying the pres-
ence of high blood pressure figures, mainly in the morning and that 
improved when treating said disturbances referred by patients [30]. The 
need to take medication to achieve sleep was indicated by most of the 
patients [31]. The lower values of quality of sleep in hypertense group 
could be related with the higher use of medication in this group. This 
was in line with previous studies that found how antihypertensive 
medication have a direct impact in quality of sleep, well-being, and vi-
tality [32,33]. In this line, previous literature showed how hypertension 
patients presented a dysregulation in the autonomic nervous system 
function, showing a higher sympathetic tone than normal population 
[34]. The lower sleep quality of hypertension patients could be related 
to the increased sympathetic modulation, since this hyperactivation 
increases the allostatic load as a maladaptive response of the organism, 
negatively affecting the rest of the patient, and finally contributing to 
develop and maintenance of hypertension [35]. In addition, previous 
research found how hypertension patients present vascular inflamma-
tion, fact that directly affect the inflammation suppressor system [36]. 
This fact is crucial since poor sleep quality increase vascular inflam-
mation due to the inhibitions of recovery homeostatic process of 
sleeping. Another parameter related with sleep quality is the con-
sumption of TV or digital media [37]. Regarding this fact, our results 
showed how hypertension patients presented significantly higher TV 

Table 1 
Anthropometric and sociodemographic variables.       

Confidence Interval  
Variable Hypertense Control T p Lower Upper 
Age (years) 57.5±13.6 49.0±7.9 -4.844 0.000 -11.98 -5.04 
Height (cm) 165.5±8.5 168.3±11.6 1.506 0.134 -0.87 6,45 
Weight (kg) 76.9±18.1 67.9±13,6 -3.385 0.001 -14.19 -3.73 
Body mass index (kg/m2) 27.9±5.8 23.9±4.1 -4.920 0.000 -5.64 -2.41 
Sex (female, male) 1.4±0.5 1.4±0.5 0.132 0.895 -0.15 0.18 
Academic education 3.7±1.28 4.1±0.99 2.31 0.022 0.06 0.81 
Currently works 3.02±1.06 2.82±0.66 -1.42 0.157 -0.48 0.08 
Type of work 2.33±0.74 1.78±0.59 -4.79 0.000 -0.78 -0.32 
Average sleep hours per day (h) 7.16±1.53 6.90±0.95 -1.28 0.203 -0.66 0.14 
Quality of sleep 6.60±1.89 7.24±1.71 2.08 0.039 0.03 1.25 
TV hours per day (min) 2.64±2.30 1.36±1.15 -4.50 0.000 -1.83 -0.71 
Social Networks Hours per day(min) 1.57±1.48 1.33±3.05 -0.52 0.601 -1.14 0.66 
Principal Social Network 2.18±1.69 2.02±1.43 -0.61 0.545 -0.68 0.36  

Table 2 
Oral Health variables.       

Confidence Interval 
Variable Hypertense Control T p Lower Upper 
Daily toothbrushing (nº) 2.3±0.9 2.6±0.8 2.380 0.019 0.06 0.63 
Smoker 1.3±0.9 1.4±0.9 0.309 0.758 -0.27 0.37 
Gastritis or heartburn 1.6±0.6 1.3±0.6 -3.223 0.002 -0.51 -0.12 
Dry mouth 1.6±0.6 1.4±0.7 -1.116 0.266 -0.36 0.10 
Dental sensibility 2.0±0.8 1.5±0.7 -3.605 0.000 -0.73 -0.21 
Illness days per year 4.4±10.3 1.6±3.3 -2.462 0.015 -5.05 -0.55  

Table 3 
Physical Activity variables.       

Confidence Interval 
Variable Hypertense Control T p Lower Upper 
Daily Steps last week 8026.5±9372,4 10899.5±13078,5 1.276 0.204 -1584.33 7330.27 
Physical Activity last 7 days (h) 2.6±0.8 2.7±0.7 0.970 0.334 -0.13 0.38 
Aerobic activity last 7 days (min) 308.6±1170.0 199.4±280.1 -0.786 0.433 -384.31 165.93 
Self-loading last 7 days (min) 51.3±92.3 60.0±88.1 0.491 0.624 -26.33 43.70  
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hours consumption than control participants. In this line, previous 
literature showed how this unnatural electrical lighting is rich in blue 
wavelengths, which disrupt the circadian rhythm [38]. This behavior 
produces an activation of the sympathetic nervous system, decreasing 
sleep quality. In addition, hypertension patients presented a signifi-
cantly higher weight and BMI than control group, being this result in 
overweight classification. These results highlight the importance of 
behavioral interventions in order to modify all these factors that directly 
affect hypertension as well as cardiovascular disease. The increase in 
sedentary habits such us, the time spent in front of the screens, working 
with computers, an increase in snacking behavior, unhealthy eating or 
watching TV [39,40], agree with previous work that reported higher 
levels of blood pression in sedentary people, as well as other study were 
show how the most sedentary individuals had higher body mass index 
and higher blood pressure [41]. With these results we found higher 
sedentary habits in hypertension group, a fact in line with previous 
bibliography. 

Regarding oral health variables, we found that hypertension patients 
daily brushed their teeth lower than control participants. The lower 
dental hygiene could produce an increase in plaque leading to gingivitis, 
fact previously associated with hypertension [42]. Therefore, a correct 
oral hygiene with a regular tooth brushing may have beneficial effects in 
hypertension disease. Furthermore, our results showed how hyperten-
sion patients presented significantly higher dental sensibility than con-
trol participants. This sensibility is produced by a microvascular 
inflammation and pulpal blood flow velocity, fact related with an 
increased blood pressure [43]. Again, these findings are consistent with 
the relationship between oral health and hypertension management, 
since correct oral hygiene is associated with lower sensibility. Poor oral 
health contributes to a chronic inflammatory burden related to systemic 
health as it interacts with a variety of noncommunicable diseases [44]. 
Therefore, since it is a modifiable behavioral, oral health interventions it 
is crucial to improve the health of hypertension patients. Further, the 
analyzed data showed a higher stomach burn-gastritis in hypertension 
patients than control participants. The reviewed literature showed how 
chronic inflammation of gastric mucosa may be associated with the 
prevalence of coronary artery disease [45]. Therefore, hypertension 
patients should take special care of the correct diet that will reduce 
gastritis and it will positively affect the development of cardiovascular 
disease. Blood pressure elevations greater than 140/90 mmHg lasting up 
to 10 minutes were detected coinciding with gastritis episodes. Hyper-
tension episodes were more frequent at night when the patient is in the 
supine position and reflux is easier [46]. In the present study dental 
sensibility were found higher in hypertense group. Some studies had 
indicated that a significant proportion of patients attending for routine 
dental care had elevated blood pressure and some of them presented 
dental sensibility [47] which is in line with the present research. 

Higher levels of academic education were found in control group. In 
education, body mass index has been usually associated with academic 
results in children and adolescents, showing a negative correlation [48, 
49]. Success in academic education usually is related with the quality of 
life that plays a key role in academic results [50,51]. It is known that 
promoting healthy habits including physical activity and oral health 
habits during early school age seems to be quite noteworthy to improve 
academic achievement [52,53] and could be capital to keep a healthy 
lifestyle in the future, especially in western countries with an important 
increase in sedentarism and obesity. Authors suggested that that there is 
a relationship between healthy lifestyle habits and good academic per-
formance, so health education can improve these and, in turn, 
contribute to improving academic outcomes [54]. The present data 
suggested that control group had healthy lifestyle habits. 

Regarding to the physical activity, our data revealed that in both 
groups, there were nonsignificant differences found in physical activity 
variables, which is probably in line with the pandemic situation. It is 
known that during COVID pandemic situation, adequate the levels of 
physical activity during this time to ensure an optimal state of health 

were difficult because of the restrictions. Sedentary habits, included 
home confinement, resulted in an increase in physical inactivity and 
sedentary behavior. Physically deconditioned people had more meta-
bolic and systemic alterations due to lack of movement [55]. WHO 
guidelines and recommendations provide details for different age groups 
and specific population groups on how much physical activity is needed 
for good health [56]. Studies have indicated that all forms of exercise 
seem to be effective in reducing blood pressure [57]. Aerobic exercise 
appears to have a slightly greater effect on blood pressure in hyperten-
sive individuals than in individuals without hypertension[58]. Higher 
levels of physical activity and cardiorespiratory fitness have shown to 
reduce the risk of hypertension in healthy normotensive persons [59, 
60]. Several studies within the last few years have consistently showed 
greater health-related benefits of high-intensity interval training (HIIT) 
when compared to traditional Continuous moderate-intensity exercise 
training (CMT) [61]. Continuous moderate-intensity exercise training 
(CMT) that can be sustained for 30 min or more has been traditionally 
recommended for hypertension prevention and treatment [58] Howev-
er, several studies have shown that high intensity interval training 
(HIT), which consists of several bouts of high-intensity exercise [62] is 
superior to Continuous moderate-intensity exercise training (CMT) for 
improving in hypertensive patients and normotensive individuals at 
high familial risk for hypertension [63]. However, the values in physical 
activity variables presented in the sample analyzed were lower than the 
recommendations from health promoting institutions for hypertense 
patients [56]. 

Limitation of the study and future research lines 

The main limitation of the present research was the low number of 
participants analyzed, but the restriction due to the COVID-19 Pandemic 
limited the access to larger sample. 

The results of this study open a new multidisciplinary field in the 
treatment of hypertension, so present in the world today. The combi-
nation of oral health and physical activity recommendations could be 
and efficient tool to decrease the risk of hypertension in futures gener-
ations and to improve blood pression in patient with diagnosed hyper-
tension. Finally, future prospective observational studies are needed to 
establish the causal role of physical activity habits more clearly in the 
development and progression of hypertension. The mechanisms by 
which exercise can cause a reduction in blood pressure are unclear. In 
closing, further evidence is still required to inform the efficacy and 
specificity of sedentary behaviour recommendations for clinical practice 
and for public health policies aiming to reduce the burden of 
hypertension. 

Practical applications 

Physical habits analysis may be considered as a useful tool to prevent 
immediate and long-term risks as obesity or hypertension in population. 
Knowledge of dietary factors could be used by health institutions to 
implement multidisciplinary interventions to reduce bad sedentary 
habits among people. Additionally, economic status was not included in 
questionnaires and could be considered an important issue to consider in 
future research as previous authors highlighted [64,65], as well as other 
contextual and behaviours factors as nutritional, social, and psycho-
logical patterns that could modulate the contextual profile of population 
[66–69]. Thus, global interventions in population are crucial for 
acquiring the right knowledge, convictions, skills, and attitudes that 
help shape a pro-healthy lifestyle and reduce blood pressure levels in the 
future. 

Conclusion 

We found how hypertense patients presented higher levels of over-
weight, poor sleep quality and sedentary behaviors than control 
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participants. In addition, hypertense patients also presented poor 
odontological health, showing higher indices of gastritis, dental sensi-
bility, as well as sick days per year. Both groups presented a low physical 
activity pattern. This information allows to better understand of a 
multifactorial disease, as well to the creation of protocols for interven-
tion and prevention of this disease at the behavioral level and lifestyle. 
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durante el año 2006, Revista Española Salud Publica (2008) https://doi.org/ 
10.1590/S1135-57272008000300007. 

[6] P. Barton, L. Andronis, A. Briggs, K. McPherson, S. Capewell, Effectiveness and cost 
effectiveness of cardiovascular disease prevention in whole populations: modelling 
study, BMJ (clinical research ed.) 343 (2011) (2011) 4044, https://doi.org/ 
10.1136/bmj.d4044. 

[7] M. Rodríguez-Hernández, La actividad física en la prevención y tratamiento de la 
hipertensión arterial, Revista de las Sedes Regionales (2012) https://www.redalyc. 
org/articulo.oa?id=66624662008. 

[8] WHO. Hypertension. Available online: https://www.who.int/es/news-room/fact- 
sheets/detail/hypertension (accessed on 21 of January 2022). 
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Effects of high-intensity aerobic interval training vs. moderate exercise on 
hemodynamic, metabolic and neuro-humoral abnormalities of young normotensive 
women at high familial risk for hypertension, Hypertension Research 33 (2010) 
836–843, 10.1038/hr.2010.72. 

[63] A.E. Tjønna, S.J. Lee, Ø. Rognmo, T.O. Stølen, A. Bye, P.M. Haram, J. 
P. Loennechen, Q.Y. Al-Share, E. Skogvoll, S.A. Slørdahl, O.J. Kemi, S.M. Najjar, 
U. Wisløff, Aerobic interval training versus continuous moderate exercise as a 
treatment for the metabolic syndrome. A pilot study, Circulation 118 (2008) 
346–354, 10.1161/CIRCULATIONAHA.108.772822. 
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Psychological Abuse: How Do They Respond to Maternal Identity Humiliation and 
Body Shaming? International Journal of Environmental Research and Public 
Health 18 (2021) 6627, 10.3390/ijerph18126627. 
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