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Abstract

The results literature data analysis showed multidirec-

tional associations between the risk cardiovascular pa-

thology and hostility. Prevalence of negative psycho-emo-

tional states such as hostility was higher among females 

that may be explained by physiological characteristics 

of female body and ways of anger/hostility expression, 

which in turn affect the risk of cardiovascular disease 

(CVD) development. In this regard, in order to improve the 

CVD prevention among adult female population, it is nec-

essary to create information resources and educational 

technologies as well as infrastructure that can provide 

appropriate and easily available counseling in order to 

identify and monitor psychosocial risk factors among all 

categories of female population.

Key words: psychosocial factors, hostility, gender aspect, 

females.

Conflict of interest: none declared.



5

International Heart and Vascular Disease Journal. Volume 10, № 35, September 2022

ISSN: 2311-1623 (Print)

ISSN: 2311-1631 (OnLine)

http://www.heart-vdj.com

Received: 12.04.2022

Accepted:15.06.2022

For citation: Akimova E.V., Bessonova M.I., Kayu-

mova M.M., Akimov A.M. The risk of cardiovascular dis-

ease development depending on psychosocial factors 

from the perspective of hostility research: gender aspect. 

International Heart and Vascular Disease Journal. 2022; 

10(35): 4–9. doi: 10.24412/2311-1623-2022-35-4-9

Introduction

At the end of the 20th century and during the first de-

cades of the 21st century many new scientific knowl-

edge about the unconventional (psychosocial) risk 

factors of cardiovascular diseases (CVD) accumu-

lated. At that time, the studies evaluated the effects 

of psychosocial CVD risk factors (PRF) on the epide-

miologic situation in various countries and regions. 

The number of large epidemiologic scientific projects 

demonstrated the relevance of PRF as the most im-

portant part of the unconventional CVD RF due to the 

fact that PRF could explain up to 25–50 % of all cor-

onary artery disease (CAD) cases. A large amount of 

data have shown that multiple professional, family 

and personal RF are associated with CVD. Overall, it 

has been shown that PRF play a leading role in the 

development of CVD.

Scientific concept of CVD

Concept of risk factors (RF) as a scientific basis of pre-

ventive cardiology became the foundation for many 

one- and multiple-factor primary CVD  prevention 

programs on the populational level [1, 2]. According 

to this concept, RF are specific individual features, in-

cluding biological, genetic, psychological, behavioral, 

and social ones that may influence the development 

of one or more noninfectious diseases during a cer-

tain period of time in the future. RF can be directly 

associated with CVD or influence its development via 

other determinants [1]. Fundamental epidemiologic 

studies that were carried out in the second half of the 

20th century, in 1949, in Framingham, Massachusetts 

(Framingham Heart Study), showed the role of con-

ventional RF in CVD [3]. It has been determined that 

such leading RF as tobacco smoking, arterial hyper-

tension (AH), hypercholesterolemia, and obesity are 

associated with 67,2 % of all years of life loss in a 

healthy human [4, 5]. Isolated CVD RF are rare and 

the most part of the population has a combination of 

two or three factors [6]. According to the prospective 

JAMA study, 20 % of young women had no RF and 

around 60 % had two and more RF [7].

Psychosocial CVD RF

In the second part of the 20th century, PRF that met 

the strict mathematical significance criteria were 

included in the European guidelines on CVD preven-

tion. They included: low socio-economic status, social 

isolation, low level of social support, personal char-

acteristics (hostility, aggression, type D personality), 

anxiety and depression, home and work stress [8]. At 

the end of the 20th century and during the first de-

cades of the 21st century many new scientific knowl-

edge about PRF accumulated. These studies evaluat-

ed the effects of unconventional CVD risk factors on 

the development of epidemiologic situation in various 

countries and regions [9–15].

Hostility

The interest in the hostility phenomenon emerged 

at the last two decades of the 20th century, when it’s 

associations with somatic health were identified [16]. 

Hostility is identified as a feature of cognitive char-

acter with an oppositional, negative attitude towards 

others. It demonstrates a wide range of behaviors, 

from aggression to becoming antisocial and having 

negative emotions [17]. Negative impact of hostility 

on the risk of non-infectious diseases and cardiovas-

cular mortality as well as on quality of life in people 

with chronic illnesses has also been shown [18, 19].

Hostility, together with such similar parameters as 

anger, are important aspects of type A behavioral pat-

tern, which was first described in 1950s [19]. At first, 

before concentrating mostly on hostility phenome-

non, the studies have evaluated the types of person-

ality. They showed that type A personality, associated 

with competitiveness, leadership, and hostility, is as-

sociated with a higher risk of CVD [18]. The first pop-

ulational studies in the USA and Europe showed that 

type A personality was associated with a higher risk 

of CAD, but later studies have refuted this association 

[16, 18, 20, 21]. Further analysis of type A personali-

ty "toxic" components showed that only hostility and 

aggression are associated with increased risk of CAD. 

Metanalysis of cohort prospective studies carried out 
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at the end of the 20th century didn’t show statistically 

significant tendencies of cardiovascular risk of type 

A personalities. On the contrary, a significant risk of 

CVD and CAD was identified in people with high level 

of hostility [22]. Therefore, further studies have fo-

cused not on the behavioral models but specifically 

on hostility —  one of the unconventional CVD RF. They 

investigated the roles of the negative psychoemo-

tional conditions in the development of CVD, and 

these roles are still debatable as new controversial 

data emerge. However, these findings confirm the 

fundamental role of preventive cardiology and mul-

tifactorial approach [23–28]. Initially, hostility and an-

ger develop as a temporary psychological condition. 

Hostility has been associated with aggressive, violent 

or harmful actions towards the others. Adaptation to 

this condition leads to lasting changes that anchors in 

one’s memory. Hostility is due to several factors that 

include both physiologic processes in the central ner-

vous system and brain biochemistry and the psycho-

logic factors such as motivation, imitation, learning, 

self-control and others. [16].

Hostility as a psychosocial factor of CVD 

in female population

High testosterone levels are traditionally thought to 

result in more aggressive behavior in males com-

pared with females. However, it concerns not all types 

of hostility but primarily physical aggression. No sig-

nificant differences have been found in levels of verbal 

aggression in males compared with females. Hostility 

in women is mostly irrational and more often asso-

ciated with social ostracism and frustrations, and, 

therefore, carries a more destructive component [29]. 

It has been shown that the level of hostility is associ-

ated with the amount of adrenaline the has a direct 

effect on the sympathic nervous system, and specifi-

cally —  on the posterior hypothalamus. Moreover, the 

level of adrenaline decreases with age and that leads 

to lower hostility [17]. The possible pathophysiologi-

cal mechanisms that play a role in the development 

of CVD  in the presence of negative psychoemotion-

al conditions include increased neuroendocrine and 

CV  reactivity and longer recovery from stress reac-

tions [30]. Other studies also tried to explain which 

mechanisms lead from hostility and anger towards 

CVD. According to their results, anger and hostility in 

combination and separately were statistically signifi-

cantly associated with increased levels of C-reactive 

protein —  one of the factors of CAD  [31]. Moreover, 

according to D. Shimbo et al., women with higher lev-

els of hostility have changes in platelet activity [33]. 

Hostility together with a family history of CAD were 

associated with an increased level of vascular (ca-

rotid) disease [34]. Using a regression proportional 

risk model H.A. Tindle et al. showed a high 8-year 

risks of CAD and total mortality in women with high-

er hostility [35]. High risks of negative CAD outcomes 

were also shown in a metanalysis of cross-sectional 

populational studies and studies of high-risk groups. 

According to the data from 25 and 19 centers two pa-

rameters —  anger and hostility —  were significantly 

associated with the development of CV complications 

both in healthy people and individuals with CAD [36]. 

On the other hand, some studies have shown that 

myocardial infarction (MI) is associated not with the 

hostile behavioral pattern but with the emotional 

outbursts. Those individuals, who constantly demon-

strate hostile behavior are possibly better adapted to 

negative outbursts and, therefore, are at the lower 

risk of CVD [37]. According to the latest results of sev-

eral studies, there’s an association between low-ac-

tive MAOA-L gene alleles with a high level of hostility. 

That indicates a high tendency towards hostile re-

sponse actions against provocations in the carriers of 

these alleles [38].

According to the results of a 10-year prospective 

observational study that investigated various types of 

anger expression, an attributable risk of CAD in indi-

viduals with high level of destructive anger (accusa-

tion of others in anger) was over 30 %, OR 1,31 (p=0,03) 

[39]. Based on these results and other findings it has 

been shown that the associations between anger and 

CAD outcomes are sex-dependent and also that anger 

variations influence the risks and outcomes of CAD. 

At the same time, some studies compared anger and 

hostility and showed that hostility is associated with a 

lower risk of CVD [39]. Earlier a two-component be-

havioral model with a higher risk of CAD  has been 

developed. Two-component model cluster consists 

of hostility and anger potentioals. Hostility potential 

is a first component, a complex of reactions to spe-

cial situations, such as irritation, indignation, disgust, 

distaste and disappointment. A second component 

is reluctance or inability to direct anger towards the 

object. According to this model, L. Musante et al. de-

fined hostility and "anger/hostility". The first compo-

nent carries the signs of indignation and rejection, 
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and the second component, on the contrary, is a com-

bination of features that help restrain anger even if 

its absolutely appropriate [40]. Furthermore, several 

subsequent epidemiologic, experimental and clini-

cal investigations defined the patterns that allowed 

to describe the associations between the level of an-

ger/hostility and reactivity of platelets, levels of blood 

pressure, development and progression of hyperten-

sion and stroke, and various other CV complications 

[36]. Moreover, hostility was associated with worse 

prognosis of cardiovascular death and other cardio-

vascular complications in high-risk groups [32]. A 

Dutch study that included both men and women of the 

older age showed the stability and role of the hostility 

phenomenon in the general and cardiovascular mor-

tality [41]. These results can prove that personalities 

with hostile (negative attitude towards others) behav-

ior during life have more pronounced and frequent 

stress reactions [42]. This hypothesis was confirmed 

in the populational and comparative studies, where 

hostility in women was a significant predictor of CAD, 

including MI [43].

Although hostility is a determined CVD  RF, sup-

pression of anger and hostility can lead to a more 

serious exhaustion and CAD in women [44]. This fact 

can explain some negative results of the study of hos-

tility and CAD risk [37]. Of note are the results of a 

10-year observational Framingham Offspring Study 

that included more than 3 thousand women and men 

aged 18–77 years. According to the results of this 

study, hostility wasn’t associated with any negative 

outcomes in women, including CAD and acute coro-

nary death) [44]. Another populational study, the Nova 

Scotia Health Survey, 1995, also showed that in the 

CAD subgroup high level of hostility wasn’t associat-

ed with a higher risk of repeated CAD events [45].

Epidemiologic data show that healthy individuals 

with hostile character are at a higher risk of CAD. As 

such, the study of association between hostility and 

thrombocyte aggregation showed that hostility, es-

pecially as a subtype of aggression, leads to platelet 

reactivity —  a key pathophysiologic mechanism in the 

beginning of CVD  [32]. In women with suspicion of 

MI, higher scores on The Cook-Medley Hostility Scale 

(indicated cynicism, hostile effect and aggressive re-

sponse) were associated with lower survival, but after 

the groups were normalized for RF and CAD, asso-

ciations with CVD  increased [46]. At the same time, 

the role of hostility in the CAD development in wom-

en is still debatable among the epidemiologists [32, 

33]. As such, the results of populational study by D.C. 

Haas et al. showed that hostility is an independent 

risk factor of repeated CAD events in men, but not in 

women [45]. According to other studies, people who 

constantly demonstrate hostile behavior, are, pos-

sibly, better adapted to negative outbursts. In such 

people, anger may be associated with lower risks of 

CVD [37]. Studies carried out on Novosibirsk female 

population also didn’t show an increased risk of CVD. 

According to the authors, hostility (as a key compo-

nent of type A personality), possibly, mostly has trig-

ger effects as a provoking factor (spasm, thrombosis, 

plaque rupture), causing higher risk of MI in men [14]. 

This effect is less prominent in women [14]. CVD de-

velopment phenomenon in women with hostility may 

be explained by the fact that, initially, submissive, 

formally subordinate personalitis, who are also intro-

verted and suppress their anger, are more helpless 

in any negative episodes that cause anger [37]. That 

leads to CAD and high mortality in women with other 

PRF, compared with women with high level of hostil-

ity, who can tolerate these emotional changes more 

calmly [44].

Conclusion

The analysis of literature demonstrated that the ten-

dencies of cardiovascular disease risk factors, associ-

ated with hostility, have different directions. Negative 

psychoemotional conditions, specifically, hostility, are 

highly prevalent in female populations. That is possi-

bly due to physiologic features of female organisms 

and variations in anger/hostility expression that af-

fect the risks of CVD. Therefore, the development of 

informational and educational technologies and in-

frastructure that is able to provide all women popu-

lation access to consultations and monitoring of PRF 

is required for better CVD prevention in adult female 

population.

Conflict of interest: none declared.
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