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Perceived Vulnerability to Heart Disease in 
Patients with Familial Hypercholesterolemia: 
A Qualitative Interview Study

ABSTRACT
PURPOSE Knowledge about the ways patients perceive their vulnerability to 
disease is important for communication with patients about risk and preven-
tive health measures. This interview study aimed to explore how patients with a 
diagnosis of heterozygous familial hypercholesterolemia understand and perceive 
their vulnerability to coronary heart disease.

METHODS We did a qualitative study of 40 patients with familial hypercholes-
terolemia who were recruited through a lipid clinic in Norway. We elicited par-
ticipants’ perceptions about their vulnerability to heart disease in semistructured 
interviews. Data were analyzed by systematic text condensation inspired by 
Giorgi’s phenomenological method. 

RESULTS We found that participants negotiated a personal and dynamic sense 
of vulnerability to coronary heart disease that was grounded in notions of their 
genetic and inherited risk. Participants developed a sense of their vulnerability in 
a 2-step process. First, they consulted their family history to assess their genetic 
and inherited risk, and for many a certain age determined when they could 
expect to develop symptoms of coronary heart disease. Second, they negoti-
ated a personal sense of vulnerability by comparing themselves with their family 
members. In these comparisons, they accounted for individual factors, such as 
sex, cholesterol levels, use of lipid-lowering medications, and lifestyle. Partici-
pants’ personal sense of vulnerability to heart disease could shift dynamically as 
a result of changes in situational factors, such as cardiac events in the family, ill-
ness experiences, or becoming a parent. 

CONCLUSIONS Patients with a diagnosis of familial hypercholesterolemia negoti-
ate a personal and dynamic sense of vulnerability to coronary heart disease that 
is grounded in their understanding of their genetic and inherited risk. Doctors 
should elicit patients’ understanding of their family history and their personal 
vulnerability to individualize clinical management.

Ann Fam Med 2006;4:198-204. DOI: 10.1370/afm.529.

INTRODUCTION 

Communicating with patients about their risk of future disease and 
preventive health measures is challenging for the doctor.1 A strong 
predictor of patients’ readiness for medical treatment and preven-

tive behavior is their perceived vulnerability to disease.2-6 The family 
history forms a basis upon which a person assesses his or her own vulner-
ability to common chronic diseases,7,8 and the family history is becoming 
increasingly important as a medical devise to predict risk of future dis-
ease.9 How do patients with a well-defi ned genetic disorder relate to their 
family history? How do patients with a diagnosed familial risk understand 
and perceive their vulnerability to future disease?

Heterozygous familial hypercholesterolemia is an autosomal domi-
nant genetic condition, characterized by elevated low-density lipoprotein 

Jan C. Frich, MD, MSc1,2  
Leiv Ose, MD, PhD3

Kirsti Malterud, MD, PhD4,5

Per Fugelli, MD, PhD1 
1Department of General Practice and Com-
munity Medicine, University of Oslo, Oslo, 
Norway 

2Department of Neurology, Ullevål Univer-
sity Hospital, Oslo, Norway

3Lipid Clinic, Medical Department, Rik-
shospitalet University Hospital, Oslo, 
Norway

4Section for General Practice, Department 
of Public Health and Primary Health Care, 
University of Bergen, Bergen, Norway

5Research Unit and Department of Gen-
eral Practice, University of Copenhagen, 
Copenhagen, Denmark

 Annals Journal Club selection—
see inside back cover.

 Confl icts of interest: none reported

CORRESPONDING AUTHOR

Jan C. Frich, MD, MSc
Department of General Practice 
and Community Medicine
University of Oslo
PO Box 1130
Blindern, N-0318 
Oslo, Norway
jancf@medisin.uio.no 



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 4, NO. 3 ✦ MAY/JUNE 2006

199

PATIENTS’ PERCEIVED VULNER ABIL IT Y

(LDL) cholesterol and elevated total plasma cholesterol 
levels.10 Familial hypercholesterolemia is caused by a 
defect in the gene for the LDL receptor, and the condi-
tion is strongly associated with coronary heart disease. 
A recent risk estimate is that 50% of untreated men 
aged 50 years and 30% of untreated women aged 60 
years will develop coronary heart disease.10 Research 
suggests that many patients do not achieve treatment 
goals.11 Several factors are shown to be associated 
with an increased perceived vulnerability in patients 
with familial hypercholesterolemia: the pattern of 
heart disease in the family; high cholesterol levels; and 
experiencing symptoms of angina, anxiety, and depres-
sion.12-15 A better understanding of how patients with 
familial hypercholesterolemia resolve their vulnerabil-
ity to coronary heart disease may foster an individual-
ized and improved clinical management. 

The aim of this study was to explore how patients 
with a diagnosis of familial hypercholesterolemia under-
stand and perceive their vulnerability to coronary heart 
disease. Our point of departure as medical doctors is a 
commitment to a patient-centered and biopsychosocial 
medicine, in which health professionals need to recog-
nize patients’ agendas and get insight into patients’ own 
appraisal of their health-related risks and resources.16-18

The study was approved by the Regional Commit-
tee for Medical Research Ethics (Health Region East, 
Norway).

METHODS
Participants
Our sampling strategy aimed at a sample of mainly 
young and asymptomatic participants with familial 
hypercholesterolemia who had diverse social back-
grounds, family histories of coronary heart disease, and 
times since diagnosis. Participants were recruited from 
a specialist clinic for metabolic lipid disorders in Nor-
way. The clinic has a scheme for diagnosing familial 
hypercholesterolemia and treating these patients. The 
patients are mostly referred by their family doctor for 
diagnosis and evaluation based on their elevated lipid 
values, their family history of hypercholesterolemia, 
and coronary heart disease in their family. The Norwe-
gian health service is predominantly publicly fi nanced. 
Equal access according to need is a basic principle, 
and family doctors play a crucial role in the health 
service.19 Norwegian attitudes and practices related to 
health, lifestyle, and drugs are not considered to dif-
fer substantially from common health-related values in 
modern Western societies. 

Patients were approached through an invitation let-
ter distributed by medical professionals at the clinic. 
The sample size of 40 participants was a result of data 

saturation as consecutive interviews yielded diminish-
ing returns of new information. Participants’ charac-
teristics are displayed in Table 1; their mean age was 
31 years. Seven participants had developed symptoms 
coronary heart disease, such as myocardial infarction 
or angina pectoris. Thirty-fi ve participants used lipid-
lowering medications. 

Interviews
Semistructured, face-to-face, tape-recorded, qualitative 
interviews, lasting 45 to 90 minutes, were conducted 
by the fi rst author. The 40 participants were inter-
viewed in the interviewer’s offi ce (30), in interviewees’ 
homes (8), and in the interviewees’ work offi ces (2). 
The interviews were conducted from June 2000 until 
March 2002. All participants were informed about 
the purpose of the study and that they could stop the 
interview at any point without giving a reason. Writ-
ten informed consent and an agreement that quotes 
from the interviews could be used anonymously were 
obtained from all participants. 

An interview guide was developed on the basis of 
8 weeks of fi eldwork that involved informal conversations 
with patients and observation of consultations between 
health professionals and patients in the clinic. The inter-
view questions were open-ended and covered issues 
about health and disease, addressing how participants 
perceived and managed their own risk of heart disease 
(Table 2). Emerging themes and hypotheses from the 
fi rst interviews were explored in subsequent interviews. 

Table 1. Characteristics of Participants (N = 40)

Characteristic No. (%)

Age, years

10-19 9 (22.5)

20-29 10 (25.0)

30-39 9 (22.5)

40-49 8 (20.0)

50 + 4 (10.0)

Sex

Male 20 (50.0)

Female 20 (50.0)

Use of lipid-lowering medication 35 (88.0)

Symptoms of coronary heart disease 7 (18.0)

Children 

No 21 (52.5)

Yes 19 (47.5)

Occupation

Professional or higher managerial 7 (17.5)

Other nonmanual 7 (17.5)

Skilled manual 4 (10.0)

Manual 7 (17.5)

Student, secondary education 14 (23.0)

Disablement benefi t 1 (0.0)
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Analysis
Audiotapes of the interviews were transcribed verbatim 
by the fi rst author and analyzed qualitatively. The fi rst 
author and the last author read 10 transcripts indepen-
dently and developed a coding frame for the analysis. 
The fi rst author coded all transcripts, and all authors 
independently read the material and contributed in 
negotiating the fi nal categories and their contents. 
 Material about participants’ perceived vulnerability to 
coronary heart disease was identifi ed and used for sys-
tematic text condensation, according to the principles 
of Giorgi’s phenomenological analysis,20 modifi ed by 
Malterud.21 The analysis followed 4 steps: (1) reading 
all the material to obtain an overall impression and 
bracketing previous preconceptions; (2) identifying 

units of meaning representing different aspects of par-
ticipant’s perceived vulnerability, and coding for these 
units; (3) condensing and summarizing the contents of 
each of the coded groups; and (4) generalizing descrip-
tions and concepts concerning perceived vulnerability 
to coronary heart disease. Quotes from the interviews 
were translated from Norwegian to English by the fi rst 
author in the process of writing this article. 

RESULTS 
Most participants conveyed opinions about their vul-
nerability to coronary heart disease. Some were reluc-
tant to discuss their own vulnerability, and a few said 
they had not refl ected much on it. We found that par-

ticipants negotiated a personal and dynamic 
sense of vulnerability to coronary heart 
disease that was grounded in notions of 
their genetic and inherited risk. Participants 
developed a sense of their vulnerability 
in a 2-step process. First, they consulted 
their family history to assess their genetic 
and inherited risk, and for many, a certain 
age determined when they could expect 
to develop symptoms of coronary heart 
disease. Second, they negotiated a personal 
sense of vulnerability through comparisons 
between themselves and their family mem-
bers. In these comparisons, they accounted 
for such factors as sex, cholesterol levels, 
use of lipid-lowering medication, and 
lifestyle. Participants’ personal sense of 
vulnerability to heart disease could shift 
dynamically as a result of changes in situ-
ational factors, such as cardiac events in the 
family, illness experiences, or becoming a 
parent. We elaborate further on these fi nd-
ings below.

Genetic and Inherited Risk
Participants consulted their family his-
tory when they assessed their genetic and 
inherited risk of coronary heart disease. 
Biographic data about family members, 
such as the age, lifestyle, cardiac events, 
and cardiac deaths, formed a basis on 
which participants recounted their genetic 
risk. Participants attributed most impor-
tance to fi rst- and second-degree rela-
tives they knew or assumed had familial 
hypercholesterolemia, particularly if the 
participant had witnessed the illness or 
death of a close relative. The pattern 
of coronary heart disease among family 

Table 2. Interview Schedule

Understanding of health and disease

What does the word “health” mean to you? 

How do people stay healthy?

Why do some people have better health than others? 

Are people able to control their own health?

What is your image of the person who is at risk of heart disease?

What does fate mean to you? 

Do you have a religious perspective on issues related to health and disease?

The condition

How did you get this condition and how was it diagnosed?

Do you have any symptoms, ailments, pains, of anything that limits your 
daily activities?

What infl uences how your condition will develop? 

How will this condition infl uence your own future health? 

To what extent are you able to infl uence how it develops? 

Understanding of risk, own vulnerability to disease

What are the risks/uncertainties connected with your condition? 

How do you estimate your own vulnerability of developing coronary heart disease? 

Has the way you think about your own vulnerability to heart disease changed? 

What does the risk mean for you personally?

What can you do to infl uence your risks? 

Do you make any efforts at reducing your risk?

Experiences with the health service

How has your contact with the health service been? 

How can health professionals help you manage your condition? 

What do you think about the information you have been given? 

Can health professional infl uence how you perceive your risk? 

The psychosocial context 

Has the condition infl uenced your quality of life?

Have you talked with people outside your family about your condition? 

Can you give any examples of issues you would talk about? 

How do your family and friends manage your condition? 

How do you think other people perceive your condition (health professionals, 
friends, family, people in general)?

Sources of knowledge, media 

What do you think about how your condition is portrayed in the media?

In what way does information in the media infl uence how you understand 
your condition? 

Do you seek knowledge through other sources? 
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members with familial hypercholesterolemia was used 
to develop a notion of how long one could expect to 
live without experiencing symptoms of heart disease. 
One participant explicitly described her impression of 
the genetic risk as the “family statistics” of heart dis-
ease. Her mother had been struck by a heart attack 
and died in her mid-30s. The participant was struck 
by a heart attack at the same age as her mother but 
received medical treatment and was subsequently fol-
lowed up. She held this age pattern as a baseline and 
used it as a predictive device when commenting on 
her son’s genetic risk of coronary heart disease.

“For [my son] it means that he could risk getting his 
fi rst heart attack at the age of 35. This is our family’s 
statistics. Someone else would perhaps suffer from 
it when they were 45 … in other families the heart 
attacks doesn’t come before you are in the mid-50s” 
(participant 5, woman, 51 years).

This reasoning is limited to offspring who have 
familial hypercholesterolemia and is not considered 
valid for children without the condition. A less-severe 
family history infl uenced participants’ understanding of 
their genetic and inherited risk. One woman thought 
that her genetic risk was moderately low because her 
grandfather lived until he was 60 years.

“I know it’s not that bad, because my grandfather 
didn’t die before he was 60 years old” (participant 
22, woman, 30 years).

While many participants had a fairly accurate idea 
of their inherited risk or family statistics, others con-
veyed a vague notion of their genetic and inherited 
risk. Some questioned the trustworthiness of their 
family statistics as a predictive device after experienc-
ing considerable variation in the onset of heart dis-
ease among family members assumed to have familial 
hypercholesterolemia. 

“In my family … some have died early, in their 
40s or their 50s. But many have become 80, so it’s not 
given that I have to pass away early” (participant 
33, woman, 21 years). 

There were also participants who noted that they 
belonged to a different generation, and because their 
lifestyle and food habits were different, they ques-
tioned the predictive value of the pattern of heart dis-
ease in their family.

Negotiating a Personal Sense of Vulnerability
When negotiating a personal sense of vulnerability to 
heart disease, participants used their concept of genetic 
and inherited risk as a starting point and then com-
pared themselves with relatives they knew or assumed 
had familial hypercholesterolemia. In such comparisons 
they accounted for individual factors, such as sex, cho-
lesterol levels, use of lipid-lowering medication, and 

management of risk factors related to lifestyle (diet, 
exercise, smoking, and stress). A quote from the inter-
view with a man aged 41 years who had no symptoms 
of heart disease offers a good illustration. 

“My uncle is about 60 years old. He got his fi rst 
heart attack when he was at my age, 40 years old. The 
difference between him and me is that I don’t smoke, 
my lifestyle is healthy, and I take exercise. He has 
never taken any physical exercise, so I think I have an 
advantage there” (participant 1, man, 41 years). 

When comparing himself with his uncle, he 
accounted for known risk factors and the advantages he 
had being a physically active nonsmoker. Typically, a 
certain age represented “what you could expect” given a 
genetic risk. A specifi c age was often referred to as the 
point at which a person could expect to develop symp-
toms of coronary heart disease. A woman who lost her 
53-year-old father when she was 22 years old expressed 
how she felt about her vulnerability at that time.

“I was 22 years old and I was pregnant. It was 
hard … I was convinced that I would not be any older 
than [my father]. It was just like 53 years represented a 
limit” (participant 34, woman, 57 years). 

Participants accounted for how they managed 
their condition by adding or subtracting years from a 
certain age that refl ected their genetic and inherited 
risk. They were usually optimistic when they appraised 
their lifestyle and the effect of using medication. A 
statement by one participant, whose father died of a 
heart attack at 36 years, serves as an illustration:

“In a way I think I’ll live longer … but let’s say 
that I’ll be 50 years old when I ought to start think-
ing about it, if we take into account that I have used 
medication since I was 8 or 9 years old” (participant 37, 
man, 28 years). 

He conveyed that 36 years was when he could 
expect symptoms to occur given his genetic risk. When 
accounting for use of a lipid-lowering medication since 
he was a child, he added 14 years to this baseline. 

There were also participants who emphasized the 
negative impact of their own lifestyle in comparisons 
with family members, as illustrated by the reasoning 
of a woman aged 34 years who weighed different risks 
against each other.

“My own risk compared with my mother’s is quite 
similar … she has almost not smoked, and I have smoked, 
but she started using medication later than I did. I feel 
that these things that haven’t been done right weigh up 
for each other” (participant 32, woman, 31 years).

The Dynamics of Perceived Vulnerability
Participants’ perception of personal vulnerability to 
heart disease could change dynamically with time and 
was infl uenced by several factors, such as the psycho-
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social context, cardiac events or deaths, illness experi-
ences, approaching a perceived age limit, or becoming 
a parent. 

The Psychosocial Context
Participants’ accounts indicated they contacted the 
health service at a time in their life when they could 
manage the psychological, social, and practical conse-
quences of recognizing their personal vulnerability to 
heart disease. A woman who had a diagnosis of familial 
hypercholesterolemia, and whose grandfather died of a 
heart attack at 50 years, waited for several years before 
she started lipid-lowering treatment: 

“The reason was our 2 children, who were often ill. 
We went in and out of the hospital with their asthma 
and allergy, and pneumonias.… My husband … traveled 
all the time, so I almost had more than I could put up 
with at that moment” (participant 23, woman, 31 years).

A patient’s life situation represented a broader psy-
chosocial context in which a range of vulnerabilities 
were perceived and dealt with and could be a barrier 
to diagnosis and treatment. Patients might not have the 
energy needed to recognize their vulnerability to heart 
disease, or they might give the condition a lower prior-
ity than other competing obligations or risks.

Cardiac Events or Death
Cardiac events or deaths in the family could lead a 
person to reassess a family history, which in turn could 
change that person’s understanding of genetic and 
inherited risk. One illustration of such a dynamic shift 
is a woman who had attributed family members’ heart 
trouble to “bad luck” until 2 of her cousins had heart 
disease diagnosed in their 30s: 

“Two of my cousins were diagnosed with heart 
trouble before they were 40. Then I thought: ‘We have 
to do something’ … then I knew it was inherited” (par-
ticipant 4, woman, 47 years). 

This quote illustrates how cardiac events in the 
family may heighten an awareness that heart disease is 
running in the family, which can be a trigger to seek 
health care.

Illness Experiences
Personal illness experiences can infl uence how patients 
perceive their vulnerability to heart disease. A person 
who experienced cardiac symptoms would feel more 
vulnerable, but other severe illnesses could also initiate 
a dynamic shift in perceived vulnerability. An example 
is a woman with a severe family history of coronary 
heart disease who had neglected her hypercholesterol-
emia for 10 years, until she experienced being severely 
ill with pancreatitis:

“When I was 22 years old, they told me that I 

would get my fi rst heart attack before I was 40. I didn’t 
really care at that time. I checked it from time to time, 
but I didn’t really take it seriously before 1999. Then 
I started using medication,… without that pancreatitis, 
I don’t think I would have thought much about it. That 
episode really scared me” (participant 35, woman, 
36 years). 

Severe illness probably increased an awareness of 
her health, which in turn infl uenced her perceived vul-
nerability to heart disease.

Approaching a Perceived Age Limit
Growing older can change a person’s perceived vulner-
ability. As participants approached the age at which 
they would expect to develop symptoms of coronary 
heart disease, they might have felt an increased sense 
of vulnerability. A woman whose mother had died 
from a heart attack in her mid-30s was anxious about 
what would happen when she approached the same 
age. “I was very anxious of what would happen as I 
approached 35 years” (participant 5, woman, 51 years).

Becoming a Parent
Becoming a parent or planning to have children can 
initiate a shift in a person’s perceived vulnerability. 
A woman, the mother of a 2-year-old girl, felt that 
becoming a parent had given her an increased sense of 
vulnerability. 

“It’s something about having children and all of a 
sudden growing up, having to take responsibility.… 
If I were to die, it would be a crisis for [my daughter]” 
(participant 32, woman, 31 years). 

Her sense of social responsibility for her daughter 
was one reason why she started using a lipid-lowering 
medication 10 years after familial hypercholesterolemia 
initially was diagnosed. Becoming a parent may give a 
person an increased awareness of the future. Foresee-
ing the social consequences of an early cardiac death 
may be a trigger for a person to recognize a vulner-
ability to heart disease. 

DISCUSSION 
Validity and Transferability 
This study explored how patients with a diagnosis of 
familial hypercholesterolemia understand and perceive 
their vulnerability to coronary heart disease. Partici-
pants were recruited through a clinic for metabolic lipid 
disorders. We have no indication that we selected for 
worriers or patients with multiple risk factors in our 
sample, but our sample probably included patients who 
felt positively about medical treatment. Those who were 
not motivated to seek medical treatment of their genetic 
lipid disorder would not have enrolled as patients. Con-
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sequently, there were few participants in our sample who 
had a fatalistic attitude about their condition.

Referral and regular monitoring in a specialist 
clinic may have modifi ed patients’ understanding of 
their family histories. Even so, our results suggest that 
our participants developed and revised their notion of 
inherited risk before they made contact with the health 
service. The experience of cardiac events in the family 
may have fueled the notion of having a family history 
of heart disease. 

Most participants in our sample were young and 
asymptomatic. Older participants provided valuable 
insights about how growing older and experiencing 
symptoms of heart disease might infl uence patients’ 
perception of their vulnerability. 

Our sampling strategy allows us to study perceived 
vulnerability to coronary heart disease in a group of 
patients with the same rare genetic disorder. We should, 
however, be cautious about arguing that our fi ndings are 
transferable to and valid for patients in family practice.

What This Study Adds to Previous Knowledge
We know that individuals consult their family his-
tory when assessing their personal vulnerability to 
disease.7,8,22 Earlier research has described a person’s 
tendency to draw a distinction between their inherited 
risk and their personal vulnerability to disease.23 Stud-
ies exploring how persons understand their inherited 
disposition to disease suggest that they count affected 
relatives and use similarities in looks, personality, or 
mannerism to assess whether they have inherited a 
certain constitution or disposition.8,23,24 In our study, 
we found that participants seldom made reference to 
physical or mental similarities. One explanation might 
be that they were well aware that familial hypercholes-
terolemia is caused by a single-gene mutation, which is 
inherited independently of other traits, so they did not 
need to speculate on the basis of indirect evidence of 
inheritance; either they had the gene or they did not. 
The age pattern for onset of coronary heart disease in 
the family, referred to by some as the family statistics, 
was the predominant feature they used when develop-
ing their personal sense of vulnerability.

Our fi ndings are consistent with research that 
points out associations between a perceived increased 
vulnerability and such factors as the pattern of heart 
disease in the family, high cholesterol levels, and expe-
riencing symptoms of angina.2-6 Our study adds to 
previous knowledge by showing how patients with a 
diagnosis of familial hypercholesterolemia develop a 
dynamic and personal sense of vulnerability to coro-
nary heart disease that is grounded in notions of their 
inherited risk. We found several situational factors that 
can initiate a dynamic shift in perceived vulnerability: 

cardiac events in the family, experiencing symptoms 
of coronary heart disease or other serious illness, and 
changes in life situation. We observed that someone 
who could be fatalistic earlier in their life can develop 
an increased sense of vulnerability and increased moti-
vation for medical treatment. 

Implications for Clinical Practice
For those with familial hypercholesterolemia, a family 
history of premature coronary heart disease is among 
the most important determinants of early and severe 
cardiac events.25 The clinical severity of familial hyper-
cholesterolemia varies considerably among families, 
and information from the family history is usually 
more relevant than average risk estimates when assess-
ing an individual patient’s risk. Research indicates that 
patients are more motivated to seek medical treatment 
if they are given personally relevant information rather 
than information about average risks.26 Doctors should 
therefore assess each patient’s risk of coronary heart 
disease individually, on the basis of clinical data and 
information from the family history. Research indicates 
that doctors and patients may assess the patient’s fam-
ily history differently.27,28 Doctors should therefore 
gain insight into the patient’s perception of the family 
history and share their medical view of the information 
in the patients’ family history with the patient. The 
goal of such a dialogue is to clarify misunderstandings 
and provide a common ground for a shared under-
standing and decision making.

In clinical practice it may be diffi cult to fi nd time 
to obtain, organize, visualize, and analyze the patient’s 
family medical history. Genograms can help doc-
tors organize and continuously update family history 
information, and numerous tools are available to help 
patients record and organize their family histories.9,29,30 

Our study shows that patients’ personal sense of 
vulnerability to coronary heart disease emerges from 
unique biographical and social contexts and may 
shift dynamically with time. An understanding of the 
patient’s psychosocial context and knowledge about 
how the patient understands a family history can offer 
important clues as to the patient’s readiness for preven-
tive behavior. Doctors need to be sensitive to their 
patients’ individual preferences while recognizing that 
these preferences can change with time.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/current/full/4/3/198.
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health; risk factors; cardiovascular system, health promotion; communi-
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