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Abstract: Arterial hypertension is the main preventable risk factor for premature death and stroke worldwide 

and anxiety is a real public health problem. Stress is the common denominator for both cases. In the last 3 years, 

the aggressive exposure of the population to negative emotions (fear of disease in a pandemic, fear of war, 

financial instability) was the trigger factor. The psycho-neuro-endocrine mechanisms include the 

hypothalamic-pituitary-adrenal axis and induce sympathetic-parasympathetic imbalance, hypercortisolemia, 

endothelial dysfunction, oxidative stress, inflammation, cytokine growth, and atherosclerosis. The individual’s 
vulnerability to stress depends on many factors, but the key role in the perception of stress belongs to 

immunogenic personality traits. Among them, self-efficacy is a protective factor against stress. Our research 

aimed to evaluate the connections between psycho-emotional factors and hypertension, using psychometric 

tests, to identify vulnerability to stress, perceived stress level, anxiety, self-efficacy, and psychobehavioral type, 

for 215 patients, 104 hypertensive and 111 non-hypertensive patients. The results of the study confirmed that 

there is a statistically significant difference, which requires psychological screening measures to identify 

patients vulnerable to stress, as well as medical education courses for doctors in the field of psychology. 
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1. Introduction 

Despite the promotion of numerous cardiovascular disease prevention measures and drug 

treatments, HTN continues to represent one of the three major cardiovascular risk factors, along with 

smoking and dyslipidemia, as well as the main preventable risk factor for premature death and 

cerebrovascular accident worldwide [1,2]. 

At the same time, mental disorders are currently a real public health problem, with anxiety 

disorder and panic disorder, being the most common psychiatric disorders worldwide [3–5]. 

The increased incidence of cardiovascular diseases and mental disorders, because of the stress 

and negative emotions of the last 3-4 years, due to the pandemic, war, and economic crisis, has 

become worrying. Identifying the population vulnerable to stress and taking preventive measures, 

from a psychological point of view, are actions that need to be taken. 

As a result, the purpose of this paper was to evaluate the connections between psycho-emotional 

factors, the psychological profile, and hypertension, to identify the presence of anxiety and 

vulnerability to stress in a person with high blood pressure, and to measure the level of self-efficacy 

in people with hypertension. 

According to WHO estimates, worldwide, 1.28 billion adults between the ages of 30 and 79 years 

have hypertension, 66% of whom are from low- and middle-income countries [6]. 

At the same time, 17 million of the deaths declared worldwide belong to cardiovascular diseases, 

9 million of them being due to the complications of hypertension [7]. 

In Romania, hypertension is the main cause of cardiovascular diseases, and 62% of all deaths are 

due to complications [8]. 
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In addition to non-modifiable risk factors (genetics, age, sex, race) and modifiable risk factors 

(smoking, obesity, sedentary lifestyle, dyslipidemia, diabetes, etc.), the impact of psychological 

factors (stress, anxiety, depression) and personality, plays a determining role, recognized by 

psychosomatics, but neglected in medical practice. 

The modern lifestyle, globalization, cultural and socio-economic changes, and stress at work, 

have determined an alarming increase in stressors (psycho-social stress), generating favorable 

conditions for the increase in alcohol, tobacco, and drug consumption and the development of drug 

addictions, anxiety, depression, and psychological vulnerability. If acute stress forces people to act 

through “flight or fight” and is life-saving, chronic stress is determined by various negative events 

that persist in life and, over time produces an increase in allostatic load. Neuroendocrine mechanisms 

mediated by hormones and neurotransmitters will ensure adaptation to stress (allostasis) for a while, 

but over time the hippocampus, amygdala, and prefrontal cortex will undergo a process of structural 

remodeling, determining changes in behavioral and physiological responses [9]. 

Studies show that mental and psycho-social stress can be a major risk factor for hypertension 

[10,11], acute stress can induce a transient increase in blood pressure [7], and psycho-social factors 

are significantly involved in the pathogenesis and expression of hypertension and cardiovascular 

diseases [12]. 

The physiopathological mechanisms by which anxiety, chronic stress, depression, social 

isolation, and personality traits favor the occurrence of hypertension and cardiovascular diseases, are 

behavioral (inadequate diet, obesity, smoking, alcohol, sedentarism) and psycho-neuro-endocrine. 

Psychogenic agents excessively stimulate the sympathetic nervous system, causing a sympathetic-

parasympathetic imbalance, hypercortisolemia, and adrenergic activation, producing endothelial 

dysfunction, increased oxidative stress, inflammation, increased cytokines, and atherosclerosis [13–19]. 

Defined by Hans Selye as “general adaptation syndrome”, by Lazarus and Folkman as “a 
cognitive and behavioral effort to reduce, master or tolerate external or internal demands” or by 
Darevenco, in 1998, as a “biological, psychological and behavioral imbalance between requirements 

and resources”, stress can produce anxiety, fatigue, frustration or sadness [20,21]. 
Stress and anxiety have somatic and psychological repercussions, mediated by the hypothalamic-

pituitary-adrenal (HPA) axis, increasing the circulating level of catecholamines [22–24]. 

In addition, as an emotional response to the anticipation of real or imaginary danger, 

maladaptive anxiety generates physiological reactions of cardiovascular type (tachycardia, increased 

blood pressure), as well as hyperventilation or behavioral reactions (restlessness, avoidance 

behavior) in addition to cognitive-subjective reactions (fear, worry, insecurity, loss of control, 

nervousness) [25]. 

The involvement of genetic factors in the appearance of anxiety is known, but epigenetics places 

environmental factors and the psychological profile of the individual in essential positions in this 

determinism. Numerous studies have shown the existence of a bidirectional association between 

anxiety and hypertension, with patients with anxiety being more prone to hypertension, and those 

with hypertension more often developing anxiety than the general population [26–29]. 

Evidence from some studies highlights the positive relationship between the prevalence of 

arterial hypertension and the increased level of anxiety, and severe anxiety is more frequently 

associated with arterial hypertension [30–34], by the presence of an increased level of circulating 

catecholamines, induced by the increase in vegetative activity through the hypothalamic-pituitary 

axis [35]. 

Individuals with an anxiety disorder exhibit an exaggerated neurobiological sensitivity to threat 

that leads to recurrent, prolonged activation of stress and inflammatory systems. 

They may perceive higher levels of threat and are less able to resolve threatening situations 

compared to individuals without an anxiety disorder, leading to a sustained perception of threat. 

Therefore, the hypothalamic-pituitary-adrenal axis (HPA) and the autonomic nervous system will be 

activated for a long time, raising the risk of recording increased blood pressure values [36]. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 November 2023                   doi:10.20944/preprints202311.0620.v1

https://doi.org/10.20944/preprints202311.0620.v1


 3 

 

The association between hypertension and anxiety can also be explained by serotonin deficiency, 

involved in both mental disorders and hypertension [37], and increased secretions of adenosine 

triphosphate in blood cells can cause changes in blood vessels [38]. 

The individual’s vulnerability to stress depends on many factors. A determining role in 
managing the impact of stress on the body is represented by immunogenic personality traits: self-

efficacy, coherence, locus of control, robustness, optimism, and religious faith. Among these, self-

efficacy, defined by Bandura as “a person’s conviction in his abilities to mobilize his cognitive and 
motivational resources to complete the given tasks”, deserves to be discussed as a protective factor 
against stress. Low self-efficacy, frequently associated with the fear of failure, predisposes to anxiety 

and depression, generating a vicious circle and increasing the risk of developing high blood pressure 

[39]. Low self-efficacy should perhaps be included on the list of modifiable risk factors for 

hypertension. 

Studies show that there is a correlation between self-efficacy and hypertension [40]. 

High self-efficacy acts as a buffer factor for the physiological stress response. Due to the belief 

that he can control the situation, the individual will not be exposed to anxiety, and the excessive 

activity of the sympathetic nervous system and the neuro-hormonal reactions to stress will be greatly 

reduced. 

Individuals with high self-efficacy have a lower vulnerability to stress, anxiety, and depression. 

A high level of self-efficacy could motivate the hypertensive patient in the direction of 

developing a sanogenic behavior, adequate diet, physical exercises, adherence to treatment, and 

giving up risk behaviors [41]. 

Corroborating the information presented, it can be stated that the medical assistance systems 

would need to act to establish multidisciplinary teams made up of doctors and psychologists. The 

screening, diagnosis, and treatment of stress and anxiety disorders should be accompanied by the 

monitoring of blood pressure and the risk factors involved in these pathologies. The clinical care of a 

population at high risk of developing hypertension due to psychological causes should include 

specific psychological interventions and stress management strategies. In addition, all these would 

bring benefits in terms of antihypertensive therapeutic response, increasing compliance with 

therapeutic or resistance to treatment. 

2. Materials and Methods 

2.1. Ethical Approval 

The collection of human data was performed according to the ethics standards established by 

the Declaration of Helsinki 2013 and did not need approval from our medical institution. All 

participants gave informed consent before the completion of any experiment. Their personal 

information was confidential and participation by individuals as subjects in medical research was 

voluntary. 

2.2. Procedure 

Data were collected through the Google Forms © platform from January 2023 to March 2023. 

The link was disseminated through mailing lists, social networks, and messaging apps. 

2.3. Participants and Design 

The present work represents a retrospective, case-control study. The study was carried out on 

215 people: the case group was made up of 104 people diagnosed with hypertension, and the control 

group was represented by 111 non-hypertensive (without hypertension disease) people. 

2.4. Method 

The method of the study was quasi-experimental and consisted of the application of questionnaires 

to compare their scores. 
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The research tools were the psychometric instruments. 

Study population: 

• Inclusion criteria were the following: age over 18 years, fulfillment of diagnostic criteria for 

arterial hypertension, and informed consent regarding participation in the respective study. 

• Exclusion criteria were the following: age under 18 and the presence of mental illnesses. 

2.5. Measures 

In this study, representative scales were chosen that are part of psychological tests validated and 

used in clinical practice. Therefore, the following were used: tests that measured vulnerability to 

stress (Stress Vulnerability Scale), perceived stress (Perceived Stress Scale), the presence of trait and 

state anxiety (S.T.A.I.-1 and S.T.A.I.-2), and the level of self-efficacy (SES). 

3. Data processing and statistical analysis 

3.1. Descriptive Statistics 

Microsoft Office Excel spreadsheet program and IBM SPSS (The Statistical Package for the Social 

Sciences) Statistics program were used for data processing and statistical analysis. The following tests 

were used for statistical analysis in the IBM SPSS Statistics program: Independent Samples T-test, 

Chi-Square, and Fisher Exact test. 

3.1.1. Characteristics of the group of patients diagnosed with hypertension 

Figure 1 represents the distribution of patients according to gender. The number of female 

patients was 78 and the number of male patients was 26. 

 

Figure 1. Distribution of patients according to gender. 

Figure 2 represents the percentage distribution of hypertensive patients. 75% of the total cases 

were female patients and the remaining 25% were male patients. 

Figures 3 and 4 represent the distribution of hypertensive patients by age. Of the total number 

of patients, 2 patients were in the age range of 18-29 years, representing 2%, 2 patients were in the 

age range of 30-39 years, representing 2%, 27 patients were in the age range of 40-49 years, 

representing 26%, 46 patients were in the age range of 50-59 years, representing 44%, 23 patients were 

in the age range of 60-69 years, representing 22% and 4 patients were in the age range of over 70 

years, representing 4%. 
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Figure 2. Percentage distribution of patients with hypertension according to gender. 

 

Figure 3. Distribution of hypertensive patients according to age. 

 

Figure 4. Percentage distribution of hypertensive patients according to age. 

Figure 5 represents the distribution of hypertensive patients according to the medium of origin. 

Of the total number of patients, 83% came from urban areas and 17% from rural areas. 
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Figure 5. The medium of origin of the patients. 

Figure 6 shows the distribution of patients with hypertension according to working conditions. 

37% had professions with mental overload, 28% had jobs with negative emotional factors, 18% had 

professions with physical overload and 17% had other working conditions. 

 

Figure 6. Percentage distribution of patients with hypertension according to working conditions. 

Figures 7 and 8 show the distribution of patients with hypertension according to vulnerability 

to stress. Thus, 4 patients, representing 4%, showed resistance to stress, 35 patients, representing 33%, 

showed low vulnerability to stress, 61 patients, representing 59%, showed medium vulnerability to 

stress, and 4 patients, representing 4%, showed high vulnerability to stress. 
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Figure 7. Distribution of hypertensive patients according to vulnerability to stress. 

 

Figure 8. Percentage distribution of patients with hypertension according to vulnerability to stress. 

Figures 9 and 10 present the distribution of hypertensive patients according to the level of 

perceived stress. Of the 104 hypertensive patients enrolled in the study, 10 patients, representing 10%, 

had a low level of stress, 82 patients, representing 79%, had a moderate level of stress, and 12 patients, 

representing 11%, had a high level of stress. 
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Figure 9. Distribution of hypertensive patients according to the level of perceived stress. 

 

Figure 10. Percentage distribution of hypertensive patients according to the perceived stress level. 

Figures 11 and 12 highlight the distribution of hypertensive patients according to the anxiety 

state level. 16 patients, representing 15%, had very mild anxiety, 38 patients, representing 37%, had 

mild anxiety, 34 patients, representing 33%, had medium anxiety, 12 patients, representing 11%, had 

high anxiety and 4 patients, representing 4%, had very high anxiety. 

 

Figure 11. Distribution of hypertensive patients according to anxiety state level. 

Low level 
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Figure 12. Percentage distribution of hypertensive patients according to anxiety state level. 

Figures 13 and 14 emphasize the distribution of hypertensive patients according to the anxiety 

trait level. 12 patients, representing 12%, had very mild anxiety, 36 patients, representing 35%, had 

mild anxiety, 40 patients, representing 38%, had medium anxiety, 14 patients, representing 13%, had 

high anxiety and 2 patients, representing 2%, had very high anxiety. 

 

Figure 13. Distribution of hypertensive patients according to anxiety trait level. 
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Figure 14. Percentage distribution of hypertensive patients according to anxiety trait level. 

Figures 15 and 16 highlight the distribution of patients with hypertension according to their level 

of self-efficacy. Among the 104 patients enrolled in the study, 21 patients, representing 20%, had a 

very low level of self-efficacy, 15 patients, representing 15% had a low level of self-efficacy, 43 

patients, representing 41%, had an average level of self-efficacy, 16 patients, representing 15%, had a 

high level of self-efficacy and 9 patients, representing 9%, had a very high level of self-efficacy. 

 

Figure 15. Distribution of patients with hypertension according to the self-efficacy level. 
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Figure 16. Percentage distribution of patients with hypertension according to the self-efficacy level. 

Figures 17 and 18 emphasize the distribution of hypertensive patients according to psychobehavioral 

type A. 53 patients, representing 51%, did not present psychobehavioral type A (they were type non-A), 

and the remaining 51 patients, representing 49%, presented psychobehavioral type A. 

 

Figure 17. Distribution of hypertensive patients according to psychobehavioral type A. 
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Figure 18. Percentage distribution of hypertensive patients according to psychobehavioral type A. 

3.1.2. Characteristics of the control lot 

Figure 19 shows the distribution of the control group according to gender. The number of 

females was 95, and the number of males was 16. 

 

Figure 19. Distribution of the control group according to gender. 
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Figure 20. Percentage distribution of the control group according to gender. 

Figures 21 and 22 emphasize the distribution of the control group by age. Of the total number of 

patients, 13 were in the age range of 30-39 years, representing 12%, 36 were in the age range of 40-49 

years, representing 32%, 50 were in the age range of 50-59 years, representing 45%, 11 were in the age 

range of 60-69 years, representing 10%, and only one was in the age range of over 70 years, 

representing 1%. 

 

Figure 21. Distribution of the control group according to age. 
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Figure 22. Percentage distribution of the control group according to age. 

Figure 23 highlights the distribution of the control lot according to the medium of origin. Of the 

total control group, 85% came from urban areas and 15% came from rural areas. 

 

Figure 23. The medium of origin of the control lot. 

Figure 24 emphasizes the distribution of the control group according to working conditions. 58% 

had professions with mental overload, 20% had jobs with negative emotional factors, 9% had 

professions with physical overload and 13% had other working conditions. 
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Figure 24. Percentage distribution of the control group according to working conditions. 

Figures 25 and 26 present the distribution of the control group according to vulnerability to 

stress. Thus, 7 people, representing 6%, showed resistance to stress, 60 people, representing 54%, 

showed low vulnerability to stress, 41 people, representing 37%, showed medium vulnerability to 

stress, and 3 people, representing 3%, showed high vulnerability to stress. 

 

Figure 25. Distribution of the control group according to vulnerability to stress. 

professions with mental overload 

profession with physical overload 

jobs with negative emotion 

other jobs 
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Figure 26. Percentage distribution of the control group according to stress vulnerability. 

Figures 27 and 28 emphasize the distribution of the control group according to the perceived 

stress level. Among the 111 people who made up the control group, 23 people, representing 21%, had 

a low level of stress, 78 people, representing 70%, had a moderate level of stress, and 10 people, 

representing 9%, had a high level of stress. 

 

Figure 27. Distribution of the control group according to the perceived stress level. 

stress resistance            low vulnerability            medium vulnerability                    high vulnerability 
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Figure 28. Percentage distribution of the control group according to the perceived stress level. 

Figures 29 and 30 show the distribution of the control group according to the anxiety state level. 

31 people, representing 28%, had very mild anxiety, 41 people, representing 37%, had mild anxiety, 

27 people, representing 24%, had medium anxiety, 11 people, representing 10%, had high anxiety 

and only one person, representing 1%, had very high anxiety. 

 

Figure 29. Distribution of the control group according to the anxiety state level. 

 

Figure 30. Percentage distribution of the control group according to the anxiety state level. 

Low level            Moderate Level            High Level 
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Figures 31 and 32 highlight the distribution of the control group according to the anxiety trait 

level. 22 people, representing 20%, had very mild anxiety, 46 people, representing 41%, had mild 

anxiety, 35 people, representing 32%, had medium anxiety, 7 people, representing 6%, had high 

anxiety and only one person, representing 1%, had very high anxiety. 

 

Figure 31. Distribution of the control group according to anxiety trait level. 

 

Figure 32. Percentage distribution of the control group according to anxiety trait level. 

Figures 33 and 34 show the distribution of the control group according to the self-efficacy level. 

Among the 104 people who made up the control group, 17 people, representing 15%, had a very low 

self-efficacy level, 11 people, representing 10%, had a low self-efficacy level, 47 people, representing 

43%, had an average self-efficacy level, 19 people, representing 17%, had a high self-efficacy level and 

17 people, representing 15%, had a very high self-efficacy level. 
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Figure 33. Distribution of the control group according to self-efficacy level. 

 

Figure 34. Percentage distribution of the control group according to the self-efficacy level. 

Figures 35 and 36 show the distribution of the control group according to psychobehavioral type 

A. 64 people, representing 58%, did not have psychobehavioral type A (they were type non-A), and 

the remaining 47 people, representing 42%, had psychobehavioral type A. 

 

Figure 35. Distribution of the control group according to psychobehavioral type A. 
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Figure 36. Percentage distribution of the control group according to the psychobehavioral type A. 

3.2. Multivariate Analysis Results 

Comparison between the scores obtained in the psychometric tests in the patient group and the 

ones obtained in the control group 

Table 1. Statistical Group - Stress Vulnerability Scale. 

 

VULNERABILITY TO STRESS 

CODE 

1 2 

N 104 111 

Mean 31.39 26.29 

Std. Deviation 10.085 10.490 

Std. Error Mean .989 .996 

CODE 1 = group of hypertensive patients; CODE 2 = control lot. 

Table 2. Independent Samples T-test - Stress Vulnerability Scale. 

 

VULNERABILITY TO STRESS 

Equal variances 

assumed 

Equal variances not 

assumed 

Levene’s Test for 
Equality of Variances 

F .987  

Sig. .322  

t-test for Equality of 

Means 

t 3.634 3.639 

df 213 212.856 

Significance 

One-

Sided p 
<.001 <.001 

Two-

Sided p 
.000 .000 

Mean Difference 5.106 5.106 

Std. Error Difference 1.405 1.403 

95% Confidence Interval of 

the Difference 

Lower 2.336 2.340 

Upper 7.876 7.872 

Given the homogeneity of the variances (Levene=0.322>0.05), the T-test could be applied without 

further corrections. The difference in means was 5.106, and the 95% confidence interval was from 

2.336 to 7.876, which showed that the difference was statistically significant. This result was 
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consistent with the significance of the t-test, whose value was 3.634, which confirmed the statistical 

difference with a probability of p<0.001 (p<0.05). Thus, the hypothesis that there was a significant 

difference between hypertensive patients and non-hypertensive individuals in terms of vulnerability 

to stress was confirmed, with hypertensive patients having an increased vulnerability to stress. 

Table 3. Statistical group - Perceived stress scale. 

 

PERCEIVED STRESS 

CODE 

1 2 

N 104 111 

Mean 19.27 16.72 

Std. Deviation 5.973 6.440 

Std. Error Mean .586 .611 

CODE 1 = group of hypertensive patients; CODE 2 = control lot. 

Table 4. Independent Samples T-test - Perceived stress scale. 

 

PERCEIVED STRESS 

Equal variances 

assumed 

Equal variances not 

assumed 

Levene’s Test for 
Equality of Variances 

F 1.575  

Sig. .211  

t-test for Equality of 

Means 

t 3.003 3.010 

df 213 212.979 

Significance 

One-

Sided p 
.001 .001 

Two-

Sided p 
.003 .003 

Mean Difference 2.549 2.549 

Std. Error Difference .849 .847 

95% Confidence Interval of 

the Difference 

Lower .876 .880 

Upper 4.221 4.217 

Considering the homogeneity of the variances (Levene=0.211>0.05), the T-test could be applied 

without further corrections. The difference in means was 2.549, and the 95% confidence interval was 

from 0.876 to 4.221, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was 3.003, which confirmed the statistical 

difference with a probability of p=0.001 (p<0.05). Thus, the hypothesis that there was a significant 

difference between hypertensive patients and non-hypertensive individuals regarding the level of 

perceived stress was confirmed, with hypertensive patients presenting a higher level of perceived 

stress. 

Table 5. Statistical group - Questionnaire S.T.A.I.-1. 

 

S.T.A.I.1 

CODE 

1 2 

N 104 111 

Mean 43.58 39.50 

Std. Deviation 11.951 11.076 

Std. Error Mean 1.172 1.051 

CODE 1 = group of hypertensive patients; CODE 2 = control lot. 
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Table 6. Independent Samples T-test - Questionnaire S.T.A.I.-1. 

 

S.T.A.I.1 

Equal variances 

assumed 

Equal variances not 

assumed 

Levene’s Test for 
Equality of Variances 

F .322  

Sig. .571  

t-test for Equality of 

Means 

t 2.593 2.587 

df 213 208.839 

Significance 

One-

Sided p 
.005 .005 

Two-

Sided p 
.010 .010 

Mean Difference 4.072 4.072 

Std. Error Difference 1.570 1.574 

95% Confidence Interval of 

the Difference 

Lower .977 .969 

Upper 7.168 7.176 

Given the homogeneity of the variances (Levene=0.571>0.05), the T-test could be applied without 

further corrections. The difference in means was 4.072, and the 95% confidence interval was from 

0.977 to 7.168, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was 2.593, which confirmed the statistical 

difference with a probability of p=0.005 (p<0.05). Thus, the hypothesis that there was a significant 

difference between hypertensive patients and non-hypertensive individuals regarding the anxiety 

state was confirmed, with hypertensive patients having higher levels of anxiety. 

Table 7. Statistical group - Questionnaire S.T.A.I.-2. 

 

S.T.A.I.2 

CODE 

1 2 

N 104 111 

Mean 44.91 40.68 

Std. Deviation 10.742 10.161 

Std. Error Mean 1.053 .964 

CODE 1 = group of hypertensive patients; CODE 2 = control lot. 

Table 8. Independent Samples T-test - Questionnaire S.T.A.I.-2. 

 

S.T.A.I.2 

Equal variances 

assumed 

Equal variances not 

assumed 

Levene’s Test for 
Equality of Variances 

F .552  

Sig. .458  

t-test for Equality of 

Means 

t 2.973 2.967 

df 213 209.929 

Significance 

One-

Sided p 
.002 .002 

Two-

Sided p 
.003 .003 

Mean Difference 4.238 4.238 

Std. Error Difference 1.426 1.428 

95% Confidence Interval of 

the Difference 

Lower 1.428 1.422 

Upper 7.048 7.053 
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Considering the homogeneity of the variances (Levene=0.458>0.05), the T-test could be applied 

without further corrections. The difference in means was 4.238, and the 95% confidence interval was 

from 1.428 to 7.048, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was 2.973, which confirmed the statistical 

difference with a probability of p=0.002 (p<0.05). Thus, the hypothesis that there was a significant 

difference between hypertensive patients and non-hypertensive individuals regarding the anxiety 

state was confirmed, with hypertensive patients having higher levels of anxiety. 

Table 9. Statistical Group - SES Scale for Assessing Self-Efficacy. 

 

SELF-EFFICACY 

CODE 

1 2 

N 104 111 

Mean 30.16 31.67 

Std. Deviation 4.982 4.946 

Std. Error Mean .488 .469 

CODE 1 = group of hypertensive patients; CODE 2 = control lot. 

Table 10. Independent Samples T-test - SES Scale for Assessing Self-Efficacy. 

 

SELF-EFFICACY 

Equal variances 

assumed 

Equal variances not 

assumed 

Levene’s Test for 
Equality of Variances 

F .668  

Sig. .415  

t-test for Equality of 

Means 

t -2.219 -2.219 

df 213 211.880 

Significance 

One-

Sided p 
.014 .014 

Two-

Sided p 
.028 .028 

Mean Difference -1.503 -1.503 

Std. Error Difference .677 .677 

95% Confidence Interval of 

the Difference 

Lower -2.838 -2.839 

Upper -.168 -.168 

Considering the homogeneity of the variances (Levene=0.415>0.05), the T-test could be applied 

without further corrections. The difference in means was -1.503, and the 95% confidence interval was 

from -2.838 to -0.168, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was -2.219, which confirmed the statistical 

difference with a probability of p=0.014 (p<0.05). Thus, the hypothesis that there was a significant 

difference between hypertensive and non-hypertensive individuals in terms of self-efficacy was 

confirmed, with hypertensive patients showing lower levels of self-efficacy. 

Table 11. Comparison between the scores obtained in the psychometric tests in the patient group and 

the ones obtained in the control group. 

Psychometric tests 

Average Deviation Confidence interval 95% t df p 

Hypertensives lot 
Control 

lot  

Hypertensives 

lot 
Control lot Minimum Maximum    

Stress vulnerability scale 31.39 26.29 10.085 10.490 2.336 7.876 3.634 213 <0.001 

S.T.A.I.-1 

Questionnaire 
43.58 39.50 11.951 11.076 0.977 7.168 2.593 213 0.005 

S.T.A.I.-2 Questionnaire 44.91 40.68 10.742 10.161 1.428 7.048 2.973 213 0.002 

SES scale 30.16 31.67 4.982 4.946 -2.838 -0.168 -2.219 213 0.014 
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Table 12. Study group - Psychobehavioral type A. 

 

PSYCHOBEHAVIORAL 

TYPES 
Total 

Type A Type non-A  

STUDY 

GROUP 

HYPERTENSIVE 

Count 51 53 104 

Expected Count 47.4 56.6 104.0 

% within STUDY GROUP 49.0% 51.0% 100.0% 

% within PSYCHOBEHAVIORAL 

TYPE 
52.0% 45.3% 48.4% 

% of Total 23.7% 24.7% 48.4% 

CONTROL 

GROUP 

Count 47 64 111 

Expected Count 50.6 60.4 111.0 

% within STUDY GROUP 42.3% 57.7% 100.0% 

% within PSYCHOBEHAVIORAL 

TYPE 
48.0% 54.7% 51.6% 

% of Total 21.9% 29.8% 51.6% 

Total 

Count 98 117 215 

Expected Count 98.0 117.0 215.0 

% within STUDY GROUP 45.6% 54.4% 100.0% 

% within PSYCHOBEHAVIORAL 

TYPE 
100.0% 100.0% 100.0% 

% of Total 45.6% 54.4% 100.0% 

Table 13. Chi-Square Test – Psychobehavioral Type A. 

 Value df 
Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square .971a 1 .325   

Continuity Correctionb .719 1 .396   

Likelihood Ratio .971 1 .324   

Fisher’s Exact Test    .341 .198 

N of Valid Cases 215     
a.0 cells (.0%) have an expected count of less than 5. The minimum expected count is 47.40. b.Computed only for 

a 2x2 table. 

The group of hypertensive patients consisted of 51 people with type A and 53 people with type 

non-A. 

The control group consisted of 47 individuals with type A and 64 individuals with type non-A. 

Considering that neither in the group of hypertensive patients nor in the control group were 

there people < 5 and the study group consisted of 215 people, the p-value of the Person Chi-Square 

was used for statistical interpretation from the Chi-Square test, respectively p=0.325>0.05, which 

refuted the hypothesis that there was a significant difference between hypertensive patients and non-

hypertensive individuals regarding psychobehavioral type A. 
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Figure 37. Comparison between the group of hypertensive patients and the control group according 

to psychobehavioral type A. 

4. Discussion 

Our study included 215 people, 104 hypertensive and 111 non-hypertensives, and revealed that 

83% of the hypertensive patients worked in environments with mental and physical stress and factors 

that generate negative emotions. Medium and high vulnerability to stress was present in 63% of them 

(the level of perceived stress was high in 11% and moderate in 79% of hypertensive patients). 

Regarding disimmunogenic personality traits, state anxiety was identified in 48% of them (4% - very 

high level, 11% - high level, and 33% - medium level) and trait anxiety was observed in 53% of the 

hypertensives (2% - very high level, 13% - high level, and 38% - medium level). We also tested the 

self-efficacy level, as a strong immunogenic trait, and our findings indicated a very low and low level 

of self-efficacy in 35% of the hypertensives and an average level of self-efficacy in 41% of them. 

Regarding the psychobehavioral type A, a behavior pattern exposing to cardiovascular diseases, 45% 

of the hypertensive patients were type A. 

These findings in our study suggest the involvement of psycho-emotional factors in the 

determination of high blood pressure. An explanation of this could be related to the consequences of 

the stress experienced by the population in the last 3 years when the exposure to negative emotions 

included the fear of illness in a pandemic, social isolation, family trauma, fear of war, economic 

instability, financial losses, uncertainty job retention, professional overwork, and many others. 

The study also showed that 79% of hypertensive patients currently have a moderate level of 

perceived stress, which creates favorable conditions for this group to record an increase in the level 

of stress perception in the following period, in the case in future they will be subjected to other 

stressful stimuli. Combined with the high rate of vulnerability to stress, 63%, this represents a solid 

argument that should raise awareness.  

Regarding the psychobehavioral type A, although the percentage of hypertensive patients was 

49%, and the non-A was 51%, the values could have been more relevant, if the group of patients had 

been larger. 
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5. Conclusions 

By applying standardized psychometric questionnaires for 215 patients, 104 hypertensive and 

111 non-hypertensives, our study followed the measurement of the level of vulnerability to stress 

(Stress Vulnerability Scale), perceived stress (Perceived Stress Scale), anxiety (STAI-1, STAI-2), self-

efficacy (SES Scale) and psychobehavioral type A (Jenkins Questionnaire). The results highlighted 

statistically significant differences, as follows: 

• for vulnerability to stress, the difference in means was 5.106, and the 95% confidence interval 

was from 2.336 to 7.876, which showed that the difference was statistically significant. This result 

was consistent with the significance of the t-test, whose value was 3.634, which confirmed the 

statistical difference with a probability of p<0.001 (p<0.05). 

• for the level of perceived stress, the difference in means was 2.549, and the 95% confidence 

interval was from 0.876 to 4.221, which showed that the difference was statistically significant. 

This result was consistent with the significance of the t-test, whose value was 3.003, which 

confirmed the statistical difference with a probability of p=0.001 (p<0.05). 

• for the anxiety state, the difference in means was 4.072, and the 95% confidence interval was 

from 0.977 to 7.168, which showed that the difference was statistically significant. This result 

was consistent with the significance of the t-test, whose value was 2.593, which confirmed the 

statistical difference with a probability of p=0.005 (p<0.05). 

• for the anxiety trait, the difference in means was 4.238, and the 95% confidence interval was from 

1.428 to 7.048, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was 2.973, which confirmed the 

statistical difference with a probability of p=0.002 (p<0.05). 

• for self-efficacy, the difference in means was -1.503, and the 95% confidence interval was from -

2.838 to -0.168, which showed that the difference was statistically significant. This result was 

consistent with the significance of the t-test, whose value was -2.219, which confirmed the 

statistical difference with a probability of p=0.014 (p<0.05). 

Regarding the psychobehavioral type A, the Chi-Square test p-value from Person Chi-Square, 

respectively p=0.325>0.05, refuted the hypothesis that there was a significant difference between 

patients with hypertension and the ones without hypertension. 

In conclusion, the results obtained can have various implications, which target the patient, the 

doctor, and the health system. For example, patients identified by the family doctor as being 

vulnerable to stress would require a specialized assessment by the psychologist, followed by 

interventions such as psychological counseling, cognitive-behavior therapy, and learning coping 

strategies to manage stress and improve immunogenic personality traits. In addition, continuing 

medical education programs should also include training courses for doctors in the field of clinical 

psychology. 

At the same time, measures aimed at expanding psychological assessment methods are needed, 

by establishing regulations at the level of health policies, which should also include mental health on 

the list of population screenings, if we want to prevent the increase in the incidence of psychosomatic 

diseases in the future. 

All these would be useful for decreasing the contribution of psychological causes of illness, 

decreasing the number of visits to the doctor, the symptoms of chronic diseases, the number of 

hypertensive crises (and not only), the recurrences of diseases paced by stress and negative emotions, 

the incidence of mental diseases, reducing the doses of drugs used for the underlying disease and 

last, but not least, improving therapeutic compliance, improving the quality of life and interpersonal 

relationships. 

A limitation of the study might have come from the relatively small number of patients included 

in the research. Our future research is directed towards expanding the study of the involvement of 

psycho-emotional factors in other diseases, such as diabetes and other autoimmune pathologies. 
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