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1. INTRODUCTION

Arterial hypertension (AH) is one of the most prevalent pathological conditions,
being a crucial risk factor for mortality from cardiovascular diseases (CVDs),
particularly from ischaemic heart disease (IHD) (Rapsomaniki et al., 2014).
During the last three decades the prevalence of AH as well as mortality from
CVDs has decreased in Europe, being higher in Eastern than in Western Europe
(Forouzanfar et al., 2017; Roth et al., 2018). In Estonia, age-standardized pre-
valence of AH among adults aged 30—79 years has decreased from 46.3% in 1993
to 40.3% in 2018 (in Sweden from 38.9% to 30.8%, respectively) (WHO, 2022a).
In terms of mortality, in Estonia, the standardized death rate (per 100 000) from
diseases of the circulatory system in all ages has decreased from 712 in 1993 to
310 in 2016 (in Sweden from 320 to 151, respectively) (WHO, 2022b).

AH arises from many different, but interrelated etiologies (Oparil et al.,
2018). Healthy lifestyle is the key factor for the management of AH, and it has
been included in European guidelines of AH since 2003 (Zanchetti, 2003).
Additionally, psychosocial factors and personality traits are related to the risk of
CVDs (Infurna et al., 2018; Pedersen et al., 2017). From psychosocial factors,
negative stressful life events (SLEs) and depressive mood have a positive link
for the development of AH (Kiviméki & Steptoe, 2018; Von Kinel, 2012).
From personality traits, mastery and self-esteem are important key variables, in-
creasing or reducing the harmful effects of psychosocial stress on health (Huang
et al., 2017; Nicolaisen et al., 2018).

The association of psychosocial factors and personality traits with the diag-
nosis of AH has not previously been investigated in Estonia. This study at-
tempts to fill this gap. Moreover, this study gives a unique opportunity to com-
pare data in Estonia and Sweden, in countries with a different historical and
political background and socioeconomic situation.

To provide a broader understanding of AH, cardiovascular mortality and its
risk factors, a prospective longitudinal study among 35- and 55-year-old cohorts
in Estonia and Sweden was designed, with a first wave in 1997 and with a
second wave in 2010. From risk factors, the focus was on psychosocial factors,
personality traits, lifestyle factors and health indicators.
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2. REVIEW OF THE LITERATURE

2.1. Main characteristics of Estonia and Sweden

After a 51-year period of the annexation by the Soviet Union, Estonia became
independent in 1991, while Sweden has been politically stable and not engaged
in wars for 200 years.

The socioeconomic development of the countries is assessed using the Hu-
man Development Index (HDI), a parameter encompassing three dimensions:
life expectancy at birth, a decent standard of living (Gross National Income,
GNI) and mean years of schooling and the expected years of schooling (educa-
tion index). The three HDI dimensions are combined into a composite index
using geometric means. (UNDP, 2022a)

The life expectancy at birth was 70 years in Estonia and 80 years in Sweden
in 1998; 76 and 82, respectively, in 2010; and 78 and 82, respectively in 2018.
In Estonia, life expectancy among men increased from 64 in 1998 to 75 in 2018
(among women from 75 to 82, respectively) (Figure 1). In Sweden, life expec-
tancy among men increased from 77 in 1998 to 81 in 2018 (among women from
82 to 84, respectively). (WHO, 2022c¢)
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Figure 1. Life expectancy at birth (in years) by gender in Estonia and Sweden,
1998-2018 (WHO, 2022c¢)

In 1998-2018, GNI increased in Estonia and Sweden being lower in Estonia
throughout the period. The difference of GNI between countries was the largest
in 2000 (2.4 times) and the smallest in 2018 (1.6 times) (Figure 2). (UNDP,
2022b)

12



60000 -

50000

.
eee
)
ooooooo
..........................
.
o®
.®
.
.
.
.o
0o’
.
eee®
bett
.
.
.
o
.

40000

30000 -

GNI per capita (constant
2017 PPP US $)

20000 A

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
S ] s SWE

10000

Figure 2. Gross national income (GNI) per capita (constant 2017 PPP in US §)
in Estonia and Sweden, 1998-2018 (UNDP, 2022b)

Education index expressed as an index obtained by scaling with the correspon-
ding maxima was 0.77 for Estonia and 0.87 for Sweden in 1998; 0.87 and 0.85,
respectively, in 2010; and 0.88 and 0.91, respectively, in 2018. For comparison,
education index was 0.74 in 1998 and 0.85 in 2018 in countries of very high
human development. (UNDP, 2022c¢)

All the above indicators (life expectancy at birth, a decent standard of living,
and education index) formulate HDI, whereby countries are divided into cate-
gories of very high human development (HDI > 0.80), high human development
(HDI 0.70-0.79), medium human development (HDI 0.55-0.69) and low hu-
man development (HDI<0.54) (UNDP, 2020). In the World Health Organi-
zation (WHO) European Region, average HDI was 0.75 in 1998 and 0.84 in
2018 (WHO, 2022¢).

In 1998-2018, HDI was lower in Estonia compared to Sweden: 0.76 and
0.89, respectively, in 1998; 0.85 and 0.90, respectively, in 2010; and 0.89 and
0.94, respectively, in 2018. Thus, in 1998 Estonia belonged to the countries of
high human development and Sweden to the countries of very high human
development, but since 2006 both belonged to the countries of very high human
development. (UNDP, 2022a)

2.2. Arterial hypertension

AH is the strongest modifiable risk factor for development of CVDs. AH has an
important role in overall disease burden (expressed as the disability-adjusted life
years, DALYs), shortening healthy life expectancy (Forouzanfar et al., 2017;
Rapsomaniki et al., 2014), and increasing the risk for cardiovascular mortality
(Lozano et al., 2012).
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According to pathophysiological processes, CVDs are divided into heart and
vascular diseases. Heart diseases are subdivided into coronary heart diseases
(CHD) (e.g. angina and myocardial infarction), arrhythmias, heart failure, val-
vular heart diseases, AH, general atherosclerosis and peripheral artery diseases.
CHDs are called also ischaemic heart diseases (IHD) or coronay artery diseases
(CAD). (Hammer & McPhee, 2014)

2.2.1. Definition of arterial hypertension

Essential (primary or systemic) AH (henceforth AH only) is known as elevated
blood pressure (BP) that has no obvious secondary cause, accounting for 90-
95% of all cases of hypertension (Fuster et al., 2017). Among hypertensive
individuals, up to 5-10% have elevated BP due to secondary causes (e.g. reno-
vascular disease, aldosteronism, pheochromocytoma, or gene mutations) (Fuster
et al., 2017; Rimoldi et al., 2014). According to the International Classification
of Diseases, version 2010 (ICD-10), AH is coded as 110, including all grades 1,
2 or 3 (ICD-10, 2010).

According to the guidelines for the management of AH by the European
Society of Cardiology (ESC) and the European Society of Hypertension (ESH)
in 2018, AH is defined as systolic blood pressure (SBP) of >140 mmHg and/or
diastolic blood pressure (DBP) of 290 mmHg. The same classification is used
for all ages beginning from the age of 16. BP category is defined according to
seated clinic BP. Grade 1 hypertension signifies BP values 140-159 and/or 90-
99 mmHg, grade 2 hypertension 160-179 and/or 100-109 mmHg, and grade 3
hypertension >180 and/or >110 mmHg, respectively (Williams et al., 2018).

Hypertension-mediated organ damage can be structural or functional
changes in the arteries or end-organs (e.g. heart, blood vessels, kidney), expres-
sing, e.g. left ventricular hypertrophy, arterial stiffness, atherosclerosis, micro-
albuminuria, heart failure. These conditions are defined as hypertensive heart
disease due to hypertension (a code of diagnosis 111 by ICD-10), at grades 1, 2
or 3 (Piskorz, 2020). The other codes of diagnoses among hypertensive diseases
by ICD-10 (excluding secondary hypertension, 115) are hypertensive renal disease
(I12), and hypertensive heart and renal disease (I113) (ICD-10, 2010).

When BP levels are clearly above the reference levels recommended by
guidelines for management of AH, non-pharmacological (lifestyle intervention)
and pharmacological treatment (medications) are indicated, reducing complica-
tions due to high BP (Williams et al., 2018).

Comparing European (ESC/ESH) and American (American College of
Cardiology, ACC; American Heart Association, AHA) guidelines for manage-
ment of AH, there are differences of reference values for BP to define AH as
measured in an office/clinic. The value of BP >140/90 mmHg by ESC/ESH
guideline (Williams et al., 2018) and >138/80 mmHg by ACC/AHA guideline
(Whelton et al., 2018) indicate AH. Comparing the age-specific BP treatment
targets for older people (aged >65 years), the reference level of BP is from
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<130/70 mmHg by ESC/ESH and <130/80 mmHg by ACC/AHA guidelines for
management of AH (Bakris et al., 2019).

The current dissertation takes into account ESC/ESH guidelines for manage-
ment of AH (Mancia et al., 2007; Mancia et al., 2013).

2.2.2. Aetiology of arterial hypertension

AH is a syndrome with a multifactorial aetiology (Oparil et al., 2018), a complex
of pathophysiologic, behavioural, environmental, and genetic factors, that inf-
luence vascular and renal dysfunction, cardiovascular remodelling, and stimula-
tion of the sympathetic nervous system (Touyz et al., 2020). Cardiovascular re-
modelling is a response to potentially harmful stimuli (e.g. haemodynamic, in-
flammatory), being initially an adaptive response. With the persistence of harmful
stimuli, the process leads to structural pathogenic changes, e.g. atherosclerosis,
vascular dysfunction and myocardial ischaemia (Harvey et al., 2015; Heusch et
al., 2014).

The non-modifiable risk factors for the development of AH are gender
(Gerdts et al., 2022; Yanes & Reckelhoff, 2011), older age (Hay et al., 2020),
and family history of CVDs (genetic predisposition) (Warren et al., 2017).
Modifiable risk factors for the development of AH are lifestyle factors (e.g. un-
healthy lifestyle, excessive alcohol consumption, smoking) (Briasoulis et al.,
2012; Oparil et al., 2018), overweight (pre-obesity) (Jayedi et al., 2018; Seven
et al.,, 2014), obesity (Landsberg et al., 2013), chronic psychosocial stress
(Cuffee et al., 2014; Sparrenberger et al., 2009), and air pollution (Rajagopalan
et al., 2018; Tofield, 2017).

Resulting from an association of risk factors, the two common pathophysio-
logical causes of AH are prolonged increase in cardiac output and increased
peripheral vascular resistance. Cardiac output, expressed in litres/minute, is the
amount of blood the heart pumps in one minute. Increased activity of the sym-
pathic nervous system increases heart rate, causing elevated BP (Drummond et
al., 2019). Elevated SBP contributes to the deterioration of kidney function
through the renin-angiotensin-aldosterone system (RAAS), and increases the
retention of sodium and water, causing the development of AH (Bakris et al.,
2009). Increased peripheral vascular resistance is manifested through reduced
vascular diameter (vasoconstriction) and increased vascular stiffness (Drum-
mond et al., 2019; Mayet & Hughes, 2003).

Endothelial dysfunction is characterized by reduced vasodilation, increased
vasoconstriction, increased risk of coagulation, and loss of integrity of the
endothelial monolayer (the monolayer plays a role in the regulation of anti-
thrombogenic and pro-inflammatory reactions in the blood vessel wall) (Xiao
et al., 2014). Endothelial dysfunction leads to vascular damage, in which the
oxidative stress process plays an important role (Briones & Touyz, 2010;
Montezano et al., 2015; Touyz et al., 2020).

Oxidative stress is a key mechanistic mediator of AH and is defined as an
imbalance between oxidants and antioxidants (Touyz et al., 2020). Excessive
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bioavailability of reactive oxygen species (oxidants) causes the process of athero-
sclerosis; in conjunction with this, oxidative stress increases vascular injury and
vascular stiffening, causing vascular remodelling (due to fibrosis and vascular
calcification) (Briones & Touyz, 2010; Yang et al., 2017) and accelerating
vascular aging (Harvey et al., 2015).

The development of AH is associated with increased level of inflammation
that is caused in large part by oxidative stress (Guzik & Touyz, 2017; Yang et
al., 2017). Production of inflammatory mediators (e.g. interleukins) and circu-
lating levels of inflammatory biomarkers (e.g. C-reactive protein, CRP) are in-
creased in the individuals with hypertension (Touyz et al., 2020).

From the neurohormonal system, the sympathetic nervous system is respon-
sible for maintenance of cardiovascular homeostasis. The sympathetic nervous
system is more activated in individuals with AH than in normotensive indivi-
duals (Mancia & Grassi, 2014).

2.2.3. Association of arterial hypertension with
different diseases

The Global Burden of Disease Study showed that AH accounted for 10.7 mil-
lion premature deaths and the loss of 211.8 million DALY in 2015. From pre-
mature deaths, about 55% of cases of IHD, 58% of cases of haemorrhagic
stroke, and 50% of cases of ischaemic stroke have been attributed to elevated
SBP at the level 2140 mmHg (Forouzanfar et al., 2017). The 5.2-year follow-up
study with 1.25 million patients (including 83 098 cardiovascular events)
showed that 30-year-old individuals with an elevated level of BP (especially
SBP >140 mm Hg and/or use of blood pressure lowering medications) had a
higher lifetime risk for development of CVDs compared to individuals with a
normal level of BP (63.3%; 95% CI 62.9-63.8 vs 46.1%; 95% CI 45.5-46.8,
respectively) (Rapsomaniki et al., 2014).

Prolonged AH causes ventricular hypertrophy, and leads to the development
of systolic (decreased output) and diastolic (decreased blood filling) dysfunc-
tion, which can lead to heart failure (Bui 2011). At the same time, increased de-
mand of myocardial oxygen can lead to either myocardial ischaemia (Rapso-
maniki et al., 2014) or myocardial infarction (Rosengren et al., 2004).

Hypertension-induced arterial damage by oxidative stress accelerates the
development of atherosclerosis, causing myocardial ischaemia (Rapsomaniki et
al., 2014), ischaemic stroke (O’Donnell et al., 2010) and/or cognitive dysfunc-
tion (Hay et al., 2020; Shen et al.,, 2020). Hypertension-induced weakened
vessel walls due to arterial damage cause structural alterations in cerebral ves-
sels, leading to haemorrhagic stroke (Rapsomaniki et al., 2014). Hypertension-
induced change in renal vessels can cause chronic kidney disease (Hsu et al.,
2005; Kanno et al., 2012).

The presence of diabetes elicits different macrovascular and microvascular
complications, causing CHD, heart failure, and cerebrovascular disease (Dal
Canto et al., 2019). The association between AH, prolonged obesity, and meta-
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bolic abnormalities contribute to the development of renal failure (Hall et al.,
2015; Webster et al., 2017). In addition, common conditions such as dyslipi-
demia and AH (Briones & Touyz, 2010; Chrysohoou et al., 2007; Stocker &
Keaney, 2004), and smoking (Barua & Ambrose, 2013; Niemann et al., 2017)
are predisposing to atherosclerosis due to an increased production of reactive
oxygen species (oxidants).

2.2.4. Trends in the prevalence of arterial hypertension in
Estonia and Sweden

According to the database of the Global Health Observatory by the WHO, the
age-standardized prevalence of hypertension among 30—79-year-old adults was
higher among men and women in Estonia than in Sweden, and decreased in
both countries in 1998-2018 (44.7% vs 38.7% in 1998; 42.0% vs 36.0% in
2010, and 40.3% vs 30.8% in 2018, respectively). (WHO, 2022h)

In Estonia, age-standardized prevalence of hypertension decreased among
men from 51.0% in 1998 to 49.2% in 2010 and to 46.2% in 2018 (among
women, from 38.8% to 35.0% and to 34.2%, respectively) (Figure 3). In Swe-
den, age-standardized prevalence of hypertension decreased among men from
43.1% in 1998 to 41.5% in 2010 and to 36.3% in 2018 (among women, from
34.1% to 30.3% and to 25.2%, respectively). (WHO, 2022h)
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Figure 3. Age-standardized prevalence of hypertension among 30-79-year-old
men and women in Estonia (EST) and Sweden (SWE), 1998-2018 (WHO,
2022h)
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2.3. Risk factors of arterial hypertension and
cardiovascular diseases

2.3.1. Background factors

From background factors, age, gender and family history of CVDs belong to the
group of non-modifiable risk factors, but socioeconomic status belongs to the
group of modifiable factors.

Age. Prevalence of AH increases with age due to deterioriated capacity of
endothelial vasorelaxation, increased level of the process of inflammation and
calcification in the endothelial, and arterial stiffness in aorta and arteries (Gian-
noni & Masi, 2018; Harvey et al., 2015; McEniery et al., 2007). Early vascular
aging (premature development of vascular stiffness and remodelling) is an
important risk factor of hypertension (Cunha et al., 2017; Nilsson et al., 2009).
Long-term elevated BP level, impaired glucose metabolism (Nilsson, 2016), and
chronic inflammation in the organism, and the process of oxidative stress cause
early development of changes in the endothelia. Thus, ageing syndrome at a
young age can be both the cause or the outcome of the AH (Nilsson, 2020).

Gender. At a younger age, high BP is more prevalent in men than women;
after the age of 50 this reverses due to postmenopausal changes in the organism
of women (Yanes & Reckelhoff, 2011). In addition, the deterioration in endo-
thelian function occurs later in women than in men due to the impact of hor-
mones (testosterone, follicle-stimulating hormone and luteinizing hormone) and
the changes in the ratios of the steroid hormones (male-female differences)
throughout the lifespan (Gerdts et al., 2022; Sandberg & Ji, 2012). During
women’s lives physiologic and pathophysiologic events (e.g. menstrual cycling;
pregnancy; menopause, particularly early onset of menopause; oral contraceptive
use and hormone replacement therapy) are associated with potential changes in
the cardiovascular system that may cause the development of AH (Garovic &
August, 2013; Wenger et al., 2016, 2018).

Family history of CVDs. An evidence-based relationship between SBP and
genetic factors exists, indicating the central importance of the vasculature in BP
regulation (Warren et al., 2017). The assessment of hypertension in the family
history detects individual risk for AH through genetic and lifestyle factors (e.g.
smoking, alcohol drinking, unhealthy eating) (Collins & Varmus, 2015). Early-
onset (at the age of 55) of AH in grandparents will indicate elevated risk for
hypertension in the third generation (Niiranen et al., 2017). The presence of
CVDs in the family history before the age of 55 years in men and 60 years in
women increases risk for CVDs (Horan et al., 2007).

Socioeconomic status (SES) is a complex variable that is conceptualized in
different ways and is measured by a combination of different variables like edu-
cation, income, and occupation (Baker, 2014). Increased risk of development of
AH occurs in all three aforementioned indicators, indicating significant associa-
tion with lower SES (Leng et al., 2015).
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In health research it has been found that education level is an especially im-
portant indicator of SES, as it reflects better than the others indicators the know-
ledge and skills that are important for making health related behavioural choices
(Brunello et al., 2016; Cutler & Lleras-Muney, 2010). Education has long-
lasting effect on the health of both genders over the lifespan, being more ex-
pressed among women during the first half of life (Dilmaghani, 2020). Edu-
cation is also an indicator for the ability to use knowledge more or less effec-
tively to cope successfully with stressful life events (Ben-Zur & Michael, 2020;
Frankham et al., 2020; Spruill, 2010; Thoits, 2010), and as a parameter for
having more sense of control (e.g. mastery) in one’s life (Dalgard et al., 2007,
Mitchell et al., 2018).

2.3.2. Psychosocial factors

The term ‘psychosocial’ indicates the effect of social processes through a
psychological understanding (Stansfeld & Rasul, 2006), which exert an effect
on an individual’s ability to cope in life (Taylor & Stanton, 2007). Psychosocial
factors encompass different variables, divided into two broad categories: psycho-
logical (individual level), and social variables (surroundings, environment)
(Macleod & Davey Smith, 2003; Schwardzer & Luszczynska, 2012; Singh-
Manoux et al., 2003). Psychosocial factors can cause acute as well as chronic
stress (Dimsdale, 2008; Kiviméki & Steptoe, 2018; Mittleman & Mostofsky,
2011). In biomedical sciences, a stress is described as a response of an organism
to adverse stimulation, but in psychological sciences, as a process in which a
person and an environment interact (Schwardzer & Luszczynska, 2012).

Based on a broadly known definition, a stressor means a problematic event,
condition or experience that threatens the operating integrity of an organism and
is a challenge to the adaptive capacities of an individual (Pearlin, 2010; Wheaton
& Montazer, 2012). Stressors are associated with the social and economic status
of the individual and are reflected in health status, e.g. mental health (Aneshen-
sel & Avison, 2015; Pearlin, 2010). Acute stress (e.g. major sporting event,
natural disaster) is usually short-term (minutes up to days) stress, which may
lead to chronic stress (Dimsdale, 2008; Mittleman & Mostofsky, 2011). Chronic
stress caused by external or internal stressors is long-term stress, which is
characterized by both severity (low or moderate) and occurence (consistent or
repetitive) (e.g. job strain, caring responsibilities, financial stress, marital prob-
lems) (Chida & Hamer, 2008; Kiviméki & Steptoe, 2018).

The clinical consequences of psychosocial stress are associated with in-
creased cardiac electrical instability, plaque disruption from the endothelium
(Kivimidki & Steptoe, 2018; Pedersen et al., 2017), as well as an elevated level
of inflammatory and procoagulant markers that cause endothelial dysfunction
(Dimsdale, 2008; Pedersen et al., 2017). Psychosocial stress causes poorer BP
recovery (Chida & Hamer, 2008; Pedersen et al., 2017; Spruill, 2010).

Prolonged activation of the body by chronic psychosocial stress can cause
changes in the hypothalamic-pituitary-adrenal axis (Chida & Hamer, 2008;
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Herman, 2013; McEwen, 2007). The overactivity of sympathetic nervous system
(particularly adrenergic activity) causes the elevation in BP (Mancia & Grassi,
2014), leading to AH (Albus et al., 2019; Cuffee et al., 2014; Esler, 2017; M. Y.
Liu et al., 2017). Depressive mood can be a consequence of chronic psychosocial
stress, leading to depression (Hénsel et al., 2010; Herman, 2013).

The following detailed description is focused on stressful life events, de-
pressive mood, and quality of life, which best reflect the occurence of chronic
psychosocial stress and an its effects on health.

Stressful life events (SLEs)

Although the type and division of stressors are different, e.g. physical environ-
ment, social/relationship, organizational, unhealthy lifestyle choices (Wheaton
& Montazer, 2012), the best known type of stressors are life events, which are
divided into usual life events (e.g. job transitions, marriage, retirement) and
unusual life events (e.g. loss of someone, accident, serious illness) (Schwardzer
& Luszezynska, 2012). SLEs are independent variables that lead to a number of
negative outcomes and are characterized by intensity, duration, predictability,
and controllability (Schwarzer & Schulz, 2002). Major negative SLEs predict
depressive mood, and fear, due to the adverse stimulation caused by a stressful
environment over time (Gotlib & Joormann, 2010; Hammen, 2016).

Depressive mood

It is important to distinguish depressive mood and depression. Depressive mood
(also situational depression) is a short-term, stress-related type of depression
that occurs as the result of changes in a person’s life (e.g. ones own and/or a
family member’s illness). Depression is a negative affective state, interfering
with daily life with various physical, cognitive and social changes, which in
psychiatry is termed clinical depression (major depressive disorder) (APA,
2022). The diagnosis of clinical depression requires the presentation of at least
two basic symptoms (e.g. decline in mood, loss of interest, loss of energy) and
two additional symptoms (e.g. loss of concentration, change in appetite, sleep
disturbances, suicidal thoughts), and that these symptoms occur over at least
two weeks (Kleinberg et al., 2011).

Growing evidence has contributed to the understanding of the mechanisms
by which SLEs cause depressive mood due to biological, psychological, and
social issues (Avison & Turner, 1988; Pearlin et al., 1981; Pemberton & Fuller
Tyszkiewicz, 2016; Weber et al., 2013). Depressive mood regarding negative
SLEs reduces quality of life (Chaves et al., 2018; Marum et al., 2014; Schmitz
& Brandt, 2019; Wicke et al., 2014). A higher score of depressive symptoms
leads to a higher risk of AH (Nabi et al., 2011).

Quality of life

Based on the WHO definition, quality of life is the perception of individuals
that their needs are being satisfied and they are not being denied opportunities
to achieve happiness and fulfillment, regardless of physical health status, or
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social and economic conditions (Nutbeam & Kickbusch, 1998). There are
several domains in the comprehensive assesssment of quality of life, such as:
physical, social and role functioning, emotional well-being, disease-specific
symptoms, and general health perception (Mark, 2016).

The concept of health-related quality of life has evolved since the 1980s to
encompass aspects that are related to physical or mental health at the level of indi-
viduals and community groups (McHorney, 1999). There are different under-
standings of quality of life, and health related quality of life (Karimi & Brazier,
2016). Quality of life accounts more for human needs, subjective well-being,
expectations, and life satisfaction than health related quality of life (Power &
Kuyken, 1998), which is compatible with the definition given by the WHO (The
WHOQOL-Group, 1998). In recent years the quality of life has become a
relevant parameter to measure the coping of individuals and/or progression of
the therapy of cardiovascular patients, including AH (Bonaccio et al., 2018;
Carris & Smith, 2015; Garin et al., 2009).

2.3.3. Personality traits

Personality traits are relatively stable, consistent, and enduring internal charac-
teristics that are inferred from a pattern of behaviours, attitudes, feelings, and
habits of individuals, which can be useful to explain a person’s conduct (APA,
2022). Personality traits is a valuable contruct to understand differences in health
between individuals (Aldwin et al., 2007).

Personality traits can have both mediating (as mediator) and moderating (as
moderator) functions. A mediator is a possible explanation for a relationship
between an independent variable (e.g. condition) and a dependent variable (e.g.
effect), leading to a negative health outcome (e.g. AH). A moderator affects the
magnitude of the effect (strength and direction) of an independent and
dependent variable, increasing or reducing the harmful effects to health
(MacKinnon & Luecken, 2008; Nicolaisen et al., 2018; Pudrovska et al., 2005).

The following detailed description focuses on three important personality
traits, such as mastery and self-esteem (known as personal resources or self-
concept) (McKean Skaff, 2007; Orth et al., 2015; Pearlin et al., 1981), and type
A behaviour pattern (TABP, known as an action-emotion-based behavioural
complex) (Chen et al., 2019; Karlberg et al., 1997).

Mastery
Originally, mastery was conceptualised as self-belief, a conviction that one is
able to control the important events that are currently impinging on one’s life
(Pearlin & Schooler, 1978). Later definitions of mastery have referred to it as
the individual’s perception of ability to cope with psychosocial stress (Au,
2017; Pearlin et al., 1981), and as the generalized belief that most circumstances
are under one’s personal control (Thoits, 2010).

Higher level of mastery is associated with better cardiovascular reactivity to
stress, with lower metabolic dysregulation and level of inflammation and blood
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coagulation, and with lower risk for CVDs (Roepke & Grant, 2011), ensuring
better functional health (e.g. activity of daily living) in later life (Infurna &
Okun, 2015; Lee et al., 2016). Higher level of mastery is associated with lower
occurence of depressive symptoms (Bjerklef et al., 2013) and with better level
of psychosocial functioning (Dalgard et al., 2007; Mitchell et al., 2018), en-
suring better quality of life (Huang et al., 2017).

Negative SLEs (e.g. loss of income, illness of a relative or one’s partner,
death of one’s partner or relative, relocation) have a greater impact for indi-
viduals with lower mastery (De Beurs et al., 2005), disturbing their ability to
effectively cope with financial problems, physical health impairments, poorer
health status (Crowe et al., 2016; Drewelies et al., 2018; Nicolaisen et al., 2018;
Slagsvold & Serensen, 2013). Prolonged occurence of stressors (e.g. financial
hardship, caregiving stress), particularly early exposure to intractable hardship,
affects effective coping among 65-year-old adults (Pearlin et al., 2007).

Generally, older adults have fewer mastering abilities, but it depends on
gender and level of education (Nicolaisen et al., 2018). The level of mastery is
relatively stable until the age of 55-60, and declines among over 60-year-olds,
based on United States cohort (Mirowsky & Ross, 2007) or among >75-year-
olds based on Norwegian cohort (Slagsvold & Serensen, 2013). Lower mastery
is associated with a lower level of education (Dalgard et al., 2007; Drewelies et
al., 2018; Mitchell et al., 2018; Nicolaisen et al., 2018), and with living alone
(Nicolaisen et al., 2018). A lower level of mastery occurs more often among
women than men (Nicolaisen et al., 2018; Slagsvold & Serensen, 2013).

Self-esteem

Originally, self-esteem was decribed as the positiveness of one’s attitude toward
oneself (Rosenberg, 1965). Later definitions of self-esteem have described it in
different ways, e.g. as a measure of the competence an individual feels when ap-
proaching a stressful situation (Hughes, 2007), as a perception of himself/her-
self as a good, valued, and competent person (Thoits, 2010), and as the general
evaluation of his or her worth as a person (Wagner et al., 2014).

Self-esteem increases from late adolescence to middle adulthood (until age
30), is stable until age 60 and declines at an older age (Orth et al., 2012, 2018;
Orth & Luciano, 2015), being influenced by increasing and decreasing indi-
vidual differences throughout adulthood (Wagner et al., 2014). Compared to
women, men have a higher level of self-esteem during their lifespan (Bleidorn
& Schwaba, 2018; Wagner et al., 2014), but in some studies, no significance
differences have been found in the level of self-esteem by gender (Orth et al.,
2015; Trzesniewski et al., 2003).

Higher self-esteem is associated with better mental well-being, effective
social functioning (Mann et al., 2004; Taylor & Stanton, 2007), and with better
coping with financial hardship (Frankham et al., 2020). The occurrence of nega-
tive SLEs decreases the level of self-esteem (Orth et al., 2015; Orth & Luciano,
2015), causing depressive symptoms (Orth et al., 2009). Higher level of
education is associated with higher level of self-esteem (Wagner et al., 2014).
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Type A behaviour pattern (TABP)

Originally, TABP has been defined as an action-emotion complex in which an
individual’s behaviour is characterized by expressed hostility, ambitiousness,
competitiveness, impatience and an exaggerated sense of time urgency (Burns
& Bluen, 1992). The mechanism for the relationship between TABP and CVDs
may be associated with poorer cardiovascular reactivity (e.g. higher resting
heart rate and BP) following stress situations, through the neuro-endocrine path-
way and the hypothalamic-pituitary-adrenal axis (Chida & Hamer, 2008). Re-
garding CHD/IHD, the evidence is contradictory, as it has been found that
TABP does not predict the risk of incidence of CHD (Ikeda et al., 2008) and
this may exacerbate cardiovascular conditions in individuals with existing IHD
(Chida & Steptoe, 2009; Du et al., 2016).

A positive link exists between TABP and cardiovascular reactivity, in-
cluding elevated BP (Chida & Hamer, 2008). In the bibliometric analysis based
on 1288 papers (1965-2018) a positive link between TABP and CHD through
the hostility component was found. The positive link between AH and TABP
occurs through work/occupation-related processes, being associated with burn-
out and work-related managerial roles (Chen et al., 2019).

2.3.4. Association between psychosocial factors,
personality traits and health

The adapted Lifespan model of control and health (McKean Skaff, 2007) was
used for the description of the association between psychosocial factors, perso-
nality traits and health. From two overriding sets of influences, socioeconomic
influences affect an individual’s beliefs regarding the self, the environment, and
the association between the two; lifespan influences are associated with an
individual’s health through psychosocial factors and personality traits, being
related to the historical context in which the person lives his/her life (Figure 4).
All double-pointed arrows on this figure indicate a reciprocal relationship, for-
ming a unitary whole.

Based on worldwide literature, the social context in which a person lives a
personal life is influenced by both psychosocial factors (e.g. SLEs) and the pre-
sence of personal resources (e.g. mastery and self-esteem), infuencing health
outcome (Aneshensel & Avison, 2015; McLeod, 2012; Pearlin et al., 1981). A
higher level of SLEs increases the risk of suffering from depressive mood
(McEwen, 2007; Pemberton & Fuller Tyszkiewicz, 2016; Weber et al., 2013).
The presence of depressive mood is related to the occurrence of coexisting chro-
nic diseases (Moussavi et al., 2007; Wicke et al., 2014). Among individuals
with AH, depressive mood is common even without comorbidity conditions
(Rantanen et al., 2018; Saboya et al., 2010). The occurrence of comorbidities
(e.g. CVDs, obesity, mood disorders) reduces quality of life (Banegas et al.,
2007; Zygmuntowicz et al., 2012). Quality of life is lower in the physical and
mental subdomains among adults with AH (Trevisol et al., 2011).
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Figure 4. The association between psychosocial factors, personality traits and
health. Adapted from a Lifespan model of control and health (McKean Skaff,
2007)

Although quality of life is influenced by age (lower in older age), lower level of
education, and occupational position (Conde-Sala et al., 2017; Niedzwiedz et
al., 2014), a better SES in society mirrors better subjective life satisfaction and
higher quality of life (Abbott & Wallace, 2014; Niedzwiedz et al., 2014). From
a historical and social context, the periods of SLEs and financial difficulties
around the post-socialist transition period are associated with worse health
above the age of 50 in Eastern European countries compared to Western
European countries (Bir6 & Branyiczki, 2019; Schmitz & Brandt, 2019).

Mastery and self-esteem, being personal resources (McKean Skaff, 2007;
Pearlin et al., 1981), reduce the harmful effects of psychosocial stress on health
(Frankham et al., 2020; Pearlin et al., 1981; Taylor & Stanton, 2007; Thoits,
2010). Higher level of mastery ensures better mental health (Crowe et al.,
2016), lower rates of serious adverse health outcomes among patients of CVDs
(DuBois et al., 2015), better coping with lifestyle changes (Drewelies et al.,
2018; Infurna & Gerstorf, 2014), and more effective adaptation in the face of
economic hardship (Marum et al., 2014; Mejia et al., 2016; Pudrovska et al.,
2005). A higher level of self-esteem is associated with better mental health
(Bookwala, 2014; Mann et al., 2004; Pearlin et al., 1981) and effective coping
with life experiences, including negative SLEs (Bleidorn & Schwaba, 2018;
Orth et al., 2012).
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2.3.5. Lifestyle factors and health indicators

Lifestyle factors

A healthy lifestyle is a cornerstone for the prevention of CVDs, including AH,
accounting for cardioprotective nutrition habits (including dietary sodium re-
striction), physical activity, normal body weight, non-smoking, and alcohol con-
sumption at a low risk level. (Piepoli & Villani, 2017)

Nutrition

Saturated fatty acids and trans fats increase the total and LDL-cholesterol (Hoo-
per et al., 2015, 2020), causing the progression of atherosclerotic plaques and
narrowing the diameter of blood vessels, and lead to elevation of BP (Ference et
al., 2018). An adequate amount of dietary fibre regulates and lowers total and
LDL-cholesterol (Threapleton et al., 2013). Excess salt intake is associated with
increased BP regarding water retention, vascular remodelling and endothelial
dysfunction (Boegehold, 2013; Laffer et al., 2016).

Based on evidence-based research, recommendations for individuals with
AH or high-normal BP are as follows: to increase consumption of vegetables,
fresh fruits, nuts, fish and olive oil; to consume low-fat dairy products; to de-
crease consumption of red meat; and to avoid body mass index >30 kg/m? (Wil-
liams et al., 2018). In cardioprotective nutrition, saturated fatty acids should
account for <10% and trans fats <1% of total energy intake per day; fish should
be consumed at least twice a week, one of which should be oily fish; the intake
per day of salt should be <5 g, fibres 30-45 grams, and fruits >200 grams and
vegetables >200 grams (Visseren et al., 2021).

Physical activity

Adequate physical activity avoids energy imbalance, glycemic dysregulation
and vascular dysfunction, and decreases the level of oxidative stress (Lavie et
al., 2019). Regular physical activity of at least 30 minutes of moderate dynamic
exercise on 5-7 days per week is recommended by guidelines for the manage-
ment of AH (Williams et al., 2018). For individuals with a diagnosis of AH, it is
advised to engage in at least 30 min of moderate-intensity aerobic training, such
as walking, jogging, cycling, or swimming, on 5-7 days per week for at least
150 minutes a week (Borjesson et al., 2016; Pelliccia et al., 2021). Regular
medium-to-high-intensity aerobic activity is associated with a mean reduction in
SBP 11 mmHg and DBP of 5 mmHg (Borjesson et al., 2016).

Physical activity reduces the risk of CVDs progression among adults with a
diagnosis of AH (Pescatello et al., 2019). The combination of hypocaloric
eating habits with aerobic exercises two days per week (of 45 minutes) offers
optimal non-pharmacological treatment to manage both high BP and body com-
position in overweight/obese and sedentary individuals with AH (Gorostegi-
Anduaga et al., 2018).
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Smoking

Current smoking is an established risk factor for the development of AH (Gao et
al., 2017; Jatoi et al., 2007), as well as for CVDs, particularly CHD and myo-
cardial infarction. Current and past history of smoking elevates cardiovascular
risk in individuals with AH (Mé&honen et al., 2004; Pirie et al., 2013; Yusuf et al.,
2004). Current smoking accelerates the development of atherosclerosis (Virdis et
al., 2010) due to oxidative stress (Barua et al., 2003; Barua & Ambrose, 2013),
which can lead to cell and tissue damage (Niemann et al., 2017).

Cigarette-caused atherosclerosis causes prothrombotic effect due to platetet
dysfunction, alteration of antithrombotic and prothrombotic factors, and fibrino-
lysis (Ambrose & Barua, 2004; Csordas & Bernhard, 2013). Several meta-ana-
lyses have demonstrated that cigarette smoking is an independent risk factor for
development of atherosclerotic CVDs, including AH (Mons et al., 2015; Mucha
et al., 2006; Pan et al., 2015).

Compared to never smokers, current smokers had significantly higher risk
for smoking-related complications: relative risk (RR) 2.51 (95% CI 1.79-3.51)
for CHD and 1.60 (95% CI 1.39—1.84) for total CVDs, particularly at age 40-64
years (Iso et al., 2005). Based on the INTERHEART case-control study, among
current smokers the odds to have acute myocardial infarction (mainly caused by
IHD) was significantly higher 2.95 (95% CI 2.72-3.20) (Yusuf et al., 2004).
Thus, smoking cessation is recommended for the management of AH by guide-
lines for the management of AH (Williams et al., 2018).

Alcohol consumption

Based on guidelines for the management of AH, consumption of alcoholic be-
verages less than 14 units per week for men and less than 8 units per week for
women is recommended (Williams et al., 2018). One unit of alcohol/one drink
is equal to 10 grams of pure alcohol (Griswold et al., 2018). Based on a meta-
analysis, excessive alcohol consumption (>21 grams per day) significantly
increased the risk for hypertension in men and women. However, a low level of
alcohol consumption (<10 g/day and 11-20 g/day) had no consistent effect on
BP (Briasoulis et al., 2012). Although alcohol is a well-known vasodilator and,
as such, ought to lower BP, then excessive alcohol consumption is related to
elevated BP (Messerli et al., 2019).

Health indicators
For assessing cardiovascular health status, the important health indicators are
body mass index and cardiovascular biomarkers.

Body mass index

According to the definition of the WHO, body mass index (BMI), formerly
Quetelet index, is a measure to assess nutritional status in adults, and is defined
as an individual’s weight in kilograms divided by the square of the individual’s
height in metres (expressed kg/m?). Based on this, nutritional status is divided
into six groups: underweight (BMI<18.5), normal weight (18.5-24.9), pre-
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obesity (overweight) (BMI 25.0-29.9), obesity class I (BMI 30.0-34.9), obesity
class IT (35.0-39.9), obesity class III BMI (>40). (WHO, 2022d)

BMI is a simple index to evaluate body weight in clinical practice, although
individuals with similar BMI values have shown markedly different levels of
health risks for CVDs due to subcutaneous or visceral body fat distribution
(Neeland et al., 2018). Increased amount of fat abdominally (visceral/ ectopic
fat), locating around the intra-abdominal organs and blood vessels (Haberka et
al., 2018) accounts for 65-75% of cases of essential AH (Hall et al., 2015),
increasing overall blood volume and causing renal tubular sodium reabsorption
(Hall et al., 2015; Neeland et al., 2018).

Compared to individuals with a normal weight, pre-obese and obese indivi-
duals (with unknown fat deposition status) with higher BMI had a strong in-
dependent risk factor for the development of AH (Barrios et al., 2010; Bombelli
et al., 2011; J. B. Cohen, 2017; Jayedi et al., 2018; Landsberg et al., 2013;
Maatouk et al., 2016; Oda & Kawai, 2010; Seven et al., 2014).

Particularly, obesity is the strongest risk factor regarding subclinical organ
damage (arterial stiffness, left ventricular hypertrophy, diastolic dysfunction,
carotid artery tickening, microalbuminuria), dysbalance of neurohormal activity,
insulin resistance, and metabolic syndrome (Barrios et al., 2010; J. B. Cohen,
2017; Guerra et al., 2011; Neeland et al., 2018; Varrenti et al., 2014).

Cardiovascular biomarkers

The routine test for evaluation of hypertensive individuals is the following:
fasting blood glucose, blood lipids (total cholesterol, high-density lipoprotein,
HDL-cholesterol; low-density lipoprotein, LDL-cholesterol), and blood trigly-
cerides (Williams et al., 2018). Other biomarkers, like CRP and interleukin-6
(IL-6), are recommended for the assessment of the process of inflammation due
to atherosclerosis, cardiovascular diseases (e.g. myocardial infarction) or co-
morbidity conditions (e.g. obesity, type 2 diabetes) (Abeywardena et al., 2009;
Al Rifai et al., 2017). IL-6, as a multifunctional pro-inflammatory cytokine, is
responsible for the stimulus of the synthesis and secretion of CRP (Abeywar-
dena et al., 2009). Also, fibrinogen is one key player of coagulation regarding
thrombosis (Davalos & Akassoglou, 2012).

Individuals with a higher level of total cholesterol and a lower level of HDL
had a significantly higher risk of atherosclerotic CVDs (including hypertension)
compared to those with a normal level of total cholesterol (Quispe et al., 2020).
A low level of HDL in plasma was positively associated with the development
of premature CHD/IHD in patients <55-years old (Shahid et al., 2016) and a
higher level of HDL was inversely related to coronary atherosclerosis and
CHD/IHD (Cooney et al., 2009).

Current smokers had higher markers of inflammation of the blood (espe-
cially CRP, IL-6) than non-smokers (Al Rifai et al., 2017; Jefferis et al., 2010;
McEvoy et al., 2015). The level of LDL was significantly lower in current smo-
kers than in non-smokers (Hozawa et al., 2006; Wannamethee et al., 2005).
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2.4. Cardiovascular mortality

Cardiovascular mortality, embracing mortality from [HD, cerebrovascular di-
sease (stroke), hypertensive heart disease, atrial fibrillation and flutter, cardio-
myopathies, rtheumatic heart disease, peripheral vascular diseases and aortic
aneurysm, has been a leading cause of death globally since 1990 (Naghavi et al.,
2015). From cardiovascular mortality, IHD is the leading cause of death (Forou-
zanfar et al., 2012; Levi et al., 2002; Roth et al., 2015), which is therefore often
used to describe cardiovascular mortality. IHD is known as CHD, thus, morta-
lity from IHD and from CHD are synonyms (Fuster et al., 2017).

2.4.1. Cardiovascular mortality in Estonia and Sweden

During the last 20 years IHD has been the leading cause of death among indi-
viduals of all ages and both genders in Estonia and Sweden (WHO, 2022g). In
1998-2016 the standardized death rate (SDR) from IHD per 100 000 inhabitants
among 45-59-year-old adults was higher in Estonia than in Sweden (227 vs 37
in 1998; 91 vs 35 in 2010, and 53 vs 28 in 2016, respectively) (WHO, 2022f).

In Estonia, SDR from IHD (45—59-year-olds) decreased from 404 in 1998 to
161 in 2010 and to 99 in 2016 among men (from 81 to 30 and 12, respectively,
among women). In Sweden, age-standardized death rate from IHD decreased
from 59 in 1998 to 54 in 2010 and to 45 in 2016 among men (from 15 to 14 and
to 11, respectively, among women). (WHO, 2022f) (Figure 5)
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Figure 5. Age-standardized death rate (SDR) from IHD per 100 000 inhabitants
among 45-59-year-old men and women in Estonia and Sweden, 1998-2016
(WHO, 2022f)
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The SDR from all-causes of death per 100 000 inhabitants (WHO, 2022f) de-
clined among all 45-59-year-old adults in Estonia and Sweden from 1998 to
2016, being higher in Estonia than in Sweden (1221 vs 363 in 1998; 672 vs 282
in 2010, and 569 vs 244 in 2016, respectively) (WHO, 2022f).

In Estonia, SDR from all-causes of death per 100 000 inhabitants decreased
among 45-59-year-old men (from 1945 in 1998 to 1054 in 2010 and to 863 in
2016) and women (from 620 to 342 and to 302, respectively). In Sweden, age-
standardized death rate per 100 000 inhabitants from all-causes of mortality de-
creased among men from 443 in 1998 to 346 in 2010 and to 291 in 2016
(among women from 282 to 217 to 196, respectively (WHO, 2022f).

In the countries of the former Soviet Union, the increase in CVD-related
death was high in the early-mid-1990s. A decreasing trend in age-standardized
CVD-related death rates among 30—69-year-old adults started since the mid-
1990s, particularly among working-age men. A more detailed look reveals that
the age-standardized CVD death rate per 100 000 inhabitants (based on WHO
standard population) was 3.5 times higher among men compared to women in
Estonia during 1980-2010, being related to political and social changes since
the collapse of the former communist regime in the early 1990s (Ezzati et al.,
2015). At the same time, compared to Mediterranean countries, the noticeable
decline (approximately 52%) in IHD mortality in Western Europe occured in
Nordic countries (including Sweden) in 1990-2009 (Vancheri et al., 2021).

2.4.2. Risk factors for cardiovascular mortality

In high-income countries (including Estonia and Sweden), according to GNI per
capita (World Bank, 2022b), tobacco smoking, AH, and obesity made up almost
half of the cardiovascular mortality attributable to risk factors (Dagenais et al.,
2020; Wenger et al., 2018). Also, high level of total cholesterol, physical inacti-
vity (Ford & Capewell, 2011; Moran et al., 2014; O’Flaherty et al., 2013), and
excessive alcohol consumption (Ezzati et al., 2015; Neumann et al., 2021) play
an important role in the mortality rate of IHD. The findings of the North-Karelia
Project (1972-2012) in Finland have shown that changes in three risk factors:
smoking cessation, reduction in the level of serum cholesterol, and decline in
SBP, explained nearly all reduction in cardiovascular mortality (Jousilahti et al.,
2016).

Smoking is a well-known risk factor for cardiovascular mortality (Doll et al.,
2004; Iso et al., 2005; Miahonen et al., 2004; Mons et al., 2015; Nichols et al.,
2013). Compared to never smokers, current smokers have an approximately 2-
fold higher risk for all-cause mortality, for cardiovascular mortality as well as
for non-cardiovascular mortality (Agudo et al., 2012; Carter et al., 2015; Gellert
et al., 2012; Pirie et al., 2013). The harmful effects of smoking on mortality are
dose dependent. Relative risk (RR) for IHD mortality is twice as high for those
who smoke >25 cigarettes a day compared to those smoking <14 cigarettes a
day (Banks et al., 2019).
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Selected cardiovascular biomarkers in blood (e.g. CRP, fibrinogen, 1L-6)
have shown the association with cardiovascular, as well as with all-cause mor-
tality (Barron et al., 2015; Baune et al., 2011; J. Liu et al., 2020; Patterson et al.,
2015). Based on a meta-analysis, individuals with elevated level of IL-6 had a
69% higher cardiovascular and 49% higher all-cause mortality risk (Li et al.,
2017). Elevated CRP (>3mg/l) was associated with 79% of the increase in
cardiovascular mortality, but with 57% of the increase in all-cause mortality
among men, but not among women (Doran et al., 2013).

Socioeconomic inequality in IHD mortality between Eastern and Western
countries has been clearly reported (Avendano et al., 2006; Finegold et al.,
2013; Ginter & Simko, 2012; Levi et al., 2002). The standardized mortality rate
of IHD was significantly higher in Eastern European countries, where the
decline in IHD mortality was much slower than in Western Europe (Németh et
al., 2019).

2.5. Brief summary of literature review

AH is the leading cause of all major cardiovascular events (including IHD,
stroke) that reduce life expectancy and increase DALYs. At the same time,
cardiovascular mortality is the leading cause of death in European countries,
including Estonia and Sweden. Some of the risk factors for AH and cardio-
vascular mortality are very well known and some less so.

This study focuses on AH, cardiovascular mortality, and associated risk
factors in the 13-year follow-up period among a 35- and 55-year-old cohort in
Estonia and Sweden. From risk factors, this study focuses on psychosocial fac-
tors, personality traits, lifestyle factors, and health indicators. To the best know-
ledge of the author of this thesis, the association of psychosocial factors and
personality traits with AH has not been investigated previously in Estonia. This
study attempts to fill this gap. Moreover, this study gives a unique opportunity
to compare data in Estonia and Sweden, two countries with a different historical
and political background and socioeconomic development.
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3. AIMS OF THE STUDY

The general objective of the doctoral dissertation was to provide an evidence-
based overview on the prevalence and risk factors of AH and cardiovascular
mortality using a 13-year prospective longitudinal study among a 35- and 55-
year-old cohort in Estonia and Sweden.

The specific objectives were:

1. to describe the prevalence of AH among a 55-year-old cohort after the 13-
year follow-up, to explore psychosocial factors and personality traits among
35- and 55-years-old adults in both study waves, and to analyse the associa-
tion of these factors with AH among a 55-year-old cohort in the second wave
of the study in Estonia and Sweden (Paper I);

2. to describe the prevalence of AH in both study waves and to explore psycho-
social factors, personality traits, lifestyle factors and health indicators as-
sociated with AH among a 55-year-old cohort in Estonia in the second wave
of the study (Paper II);

3. to analyse cardiovascular mortality and its risk factors in the context of non-
cardiovascular and all-cause mortality in a 55-year-old male cohort after a
13-year follow-up period in Estonia and Sweden (Paper III).
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4. MATERIALS AND METHODS

4.1. Study sample

Primary data for this study was drawn from a study in Estonia and Sweden
(Sweden-Estonia cardiovascular diseases’ risk study, henceforth the SWESTO-
NIA study) that was designed to explore CVDs and associated background and
psychosocial factors, personality traits, lifestyle factors and health indicators.
This prospective longitudinal study began with the first wave in 1997, had a 13-
year follow-up period, and ended with the second wave in 2010 in Estonia and
Sweden.

In the context of this thesis, the SWESTONIA study was divided into the
main study and a substudy. The main study was carried out among 35- and 55-
year-old men and women in two municipalities with a similar size in Estonia
(Tartu municipality) and Sweden (Sollentuna municipality). The substudy was
carried out among 55-year-old men and women in Estonia (Tartu) only.

Secondary data was used for this study in the second wave of the SWE-
STONIA study. Mortality data was drawn from Estonian and Swedish Causes
of Death Register, and morbidity data from Estonian Health Insurance Fund and
the Swedish National Patient Register.

4.1.1. Primary data sample
The first wave of the SWESTONIA study

Main study (Paper 1, III)

In 1997, from the Estonian and Swedish Population Registers, 35- and 55-year-
old men and women were randomly selected and invited to participate in the
first wave of the study. Initial sample size (n=800) consisted of 100 men and 100
women in both age groups in Estonia and Sweden. In total, 549 subjects (277
Estonians and 272 Swedes) participated in the first wave (Table 1). The crude
response rate among 35-year-olds was 70% and among 55-year-olds, 68.5% in
Estonia, and 70% and 66%, respectively, in Sweden. In total, the crude response
rate was 69.3% in Estonia and 68.0% in Sweden.

Estonian sub-study (Paper II)

In 1997, from the Estonian Population Register, 55-year-old men and women
were randomly selected and invited to participate in the first wave of the Esto-
nian sub-study. Initial sample size (n=500) consisted of 250 men and 250 women
in Tartu (Table 1). Of them, 330 individuals participated in the first wave of the
substudy. Crude response rate was 66.0%.
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The second wave of the SWESTONIA study

Main study (Paper 1, III)

In 2010, the 277 Estonians and 272 Swedish adults from the first wave of the
SWESTONIA study formed the sample basis for the second wave of the
prospective longitudinal SWESTONIA study being 48- and 68-year-olds at that
time (henceforth, based on age in the first wave, 35- and 55-year-olds, are used).
According to Estonian and Swedish Population Registries, from this sample, 31
participants in Estonia (four in the 35-year-old and 27 in the 55-year-old cohort)
and five participants in Sweden (all in the 55-year-old cohort) had passed away
before the second wave. In addition, the home addresses of ten Estonians (eight
in the 35-year-old and two in the 55-year-old cohort) (Table 1) were not
available in the Estonian Population Register.

Hence, the initial sample of the second wave consisted of 503 subjects (236
Estonians and 267 Swedes). In total, 371 subjects (158 Estonians and 213 Swe-
des) participated in the second wave. The crude response rate among 35-year-olds
was 54.7% and among 55-year-olds 81.5% in Estonia, and 73.6% and 86.6%,
respectively, in Sweden. In total, the crude response rate was 66.9% in Estonia
and 79.8% in Sweden (Table 1).

Table 1. Initial sample size, number of respondents, crude response rate in Estonia
and Sweden in the first wave and in the second wave of the SWESTONIA study
(main study and Estonian substudy)

Initial sample size (n) Respondents (n)
Men Women Men Women
= = = = = T = T Crude
c c 3 c Total S 7S R Total response rate
5= &8 g s 5 & & = (%)
] ] ] ] ] <] ] ]
> > > > SO - =
v v W v TR T S
on w en w on w en w
First wave in 1997
Main study
Estonia
100 100 100 100 400 77 67 63 70 277 69.3
Sweden
100 100 100 100 400 66 71 74 61 272 68.0
Estonian substudy
- 250 - 250 500 - 163 - 167 330 66.0
Second wave in 2010
Main study
Estonia
69 40 59 68 236 33 38 37 50 158 66.9
Sweden
66 67 74 60 267 45 57 58 53 213 79.8
Estonian substudy
- 135 - 151 286 - 102 - 117 219 76.6
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Estonian substudy (Paper II)

In 2010, the 330 55-years-old participants from the first wave of the Estonian
substudy formed the sample basis for the second wave of the substudy (Table
1). According to the Estonian Population Register, 44 participants had passed
away before the second wave. The home addresses of all participants were ob-
tained. Thus, the initial sample size of the follow-up substudy was 286. In total,
219 individuals participated in the second wave of the substudy. The crude
response rate was 76.7%.

4.1.2. Secondary data

Morbidity data (Paper I, II)

In the second wave of the SWESTONIA study, morbidity data for the period
01.01.1999-31.03.2011 from the Estonian Health Insurance Fund and from the
Swedish National Patient Register regarding diagnoses of CVDs (diseases of
the circulatory system, 100-199) on the basis of ICD-10 (ICD, 2010) of enrolled
participants (n=236 and n=267, respectively) was used.

Mortality data (Paper III)

In the second wave of the SWESTONIA main study, all causes of death on the
basis of ICD-10 (ICD, 2010) of 268 (excluding one Estonian man due to the ab-
sence of a home address) 55-year-old participants (n=27 and n=5, respectively)
for the period 01.01.1999-31.03.2011 from Estonian and Swedish Cause of
Death Registers were used. During the 13-year follow-up period, one woman
from Estonia and one woman from Sweden deceased, while a total of 30 men
died. Hence, the analysis of mortality was done for the male group only.

4.2. Data collection

First wave of the SWESTONIA main study and Estonian substudy
Invitation letters were sent to the home addresses of the potential respondents.
The cover letter contained the following information: the purpose of the study;
the content of the self-reported questionnaire; the statement about confidentia-
lity; and the description of the physical measurement and the collecting of blood
samples. If the subjects did not respond to the invitation within 10 days, a
second invitation letter was sent. Finally, if there was no answer from the sub-
jects, they were contacted by phone. Exclusion criteria of the study were the
presence of serious acute or chronic diseases that did not allow participation in
the study.

Participants were asked to visit the Tartu University Hospital in Estonia and
the Karolinska Hospital (Stockholm) in Sweden, where the following procedu-
res were performed:

1) Self-reported questionnaire concerning background, psychosocial factors and
personality traits, lifestyle factors, medical anamnesis and use of medicines
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2)

3)

(the last two were not used in the papers). Validated psychosocial, personality
and lifestyle measures were used for data collection in the self-reported
questionnaire (Avison & Turner, 1988; Eriksson et al., 1998; Karlberg et
al., 1997; Pearlin et al., 1981; Tibblin et al., 1990). The questionaire was
translated from Swedish to Estonian. The Swedish and Estonian versions
were compared for consistency of the content and the meaning by two
persons (Johansson et al., 2002).

Physical measurements (body height, body weight, SBP and DBP). BP was
assessed twice from the left upper arm with the study participant sitting in
an upright position.

Blood samples. Lipoprotein profile, such as total cholesterol, total triglyce-
rides, HDL cholesterol, LDL cholesterol, CRV, IL-6, fibrinogen, plasma
glucose. All blood samples were analysed at the Department of Clinical
Chemistry, Karolinska Hospital, Sweden. Estonian samples were analyzed
from frozen plasma and serum that had been transported by air to Sweden.
Swedish samples were analysed from fresh serum and plasma.

Physical examination, blood sampling, and gathering of information by self-
reported questionnaire followed a standardized procedure (Johansson et al.,
2002). The study team from the two centres trained study procedures together,
once before and once during the study, and the two centres were in regular
communication.

Second wave of the SWESTONIA main study and Estonian substudy

1)

2)

The self-reported questionnaire was identical to the questionnaire used in the
first wave. Additional questions concerning body height, body weight and BP
were added into the questionnaire. The questionnaire together with a cover
letter was sent to the home addresses of the potential respondents. The cover
letter consisted of the following information: the purpose of the follow-up
study; explanation that responding to the questionnaire is voluntary; that
only pseudonymized (using numeric code instead of the name of the parti-
cipant) collected data will be used; that only aggregated results will be
published. Those who failed to return the questionnaire by mail within three
weeks were contacted by phone. Researchers failed to contact 21 persons by
phone because the phone number was unavailable. Thirteen of the 46
persons who were contacted by phone, refused to participate in the study. If
the potential respondents refused to participate in the study, their decision
was respected and accepted as non-responding.

Physical examination and collection of blood samples was not performed in
the second wave of the SWESTONIA study.
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4.3. Study variables
4.3.1. Primary data

Self-reported questionnaire (Appendix)

1) Background characteristics (age, gender, education, marital status) (Paper
I, 11, and III).

2) Psychosocial factors (Paper 1, 1)

a)

b)

Negative SLEs (Avison & Turner, 1988) during past six month in two
ways were evaluated: the occurrence (yes/no), and the influence on the
individual (in centimetres, cm). Items (9) included: e.g. death of a close
person, personal illness, financial problems. The single scores of the ex-
perienced events were summed to get a total score for the respondent.
For each event that took place, the respondent was asked to mark a
point on a line in the questionnaire to assess its influence. The influence
of every event to the individual was measured with a ruler and the result
was expressed in cm. One cm accounted for one tenth of the entire
length of the scale.

Depressive mood (based on the Depression Model) (Pearlin et al., 1981)
in the past six month (yes/no). Items (9) covered: e.g. lack of enthu-
siasm for doing anything, crying easily or feeling like crying, feeling
hopeless about the future. The number of ‘yes’ answers was summed,
so that higher scores indicate a greater number of depressive symptoms.
Quality of life (based on the Gothenburg Quality of Life Instrument)
(Tibblin et al., 1990). Items (18) covered social well-being: e.g. home,
work, financial status; physical well-being: e.g. health, fitness, appetite;
and mental well-being: e.g. mood, energy, and believe in oneself; and
feelings of being appreciate both within and outside of the home, which
has seven-point Likert scale values from ‘very bad’ to ‘excellent, could
not be better’. Total score can range from 18 to 126 points.

3) Personality traits (Paper 1, 11)

a)

b)

The Pearlin Mastery Scale (Pearlin et al., 1981) with seven items (e.g.
‘There is really no way I can solve some of the problems I have’; ‘I
have little control over the things that happen to me’) had values on a
four-point Likert scale from ‘not at all’ to ‘a lot’. Higher values showed
a greater level of mastery. Total score can range from 7 to 28 points. On
mastery scales the opposing statements were re-coded (Attitudinal Scales,
2021).

The Rosenberg Self-esteem Scale (Pearlin et al., 1981) with ten items
(e.g. ‘I feel that I’'m a person of worth, at least on an equal with others’;
‘I feel that I have a number of good qualities’; ‘in all, I am inclined to
feel that I'm a failure’) has values on a four-point Likert scale with
values from ‘not at all’ to ‘a lot’. A higher score indicates a higher level
of self-esteem. Total score ranges from 7 to 40 points. Scoring of the
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scale was based on the rule that some of the answers were coded in
reverse order (Attitudinal Scales, 2021).

Type A behaviour pattern (Karlberg et al., 1997) with an 11-item (e.g.
’[ easily get angry’, I want everything done quickly’, *People often tell
me to take it easy’) scale with values from ’disagree’ to ’fully agree’.
Higher values show less TABP. The items describe hostile competitive-
ness and time urgency of respondents. Total score ranges from 11 to 33
points.

4) Lifestyle factors (Paper 1, II)
The self-reported questionnaire accounted for nutrition, physical activity,
alcohol consumption, and smoking status (Johansson et al., 2002).

a)

b)

d)

Nutrition during the last four weeks was assessed on the basis of a
scale-score questionnaire from 1-5. The questionnaire evaluates the
consumption of saturated fatty acids compared to the consumption of
mono- and polyunsaturated fatty acids. The individual nutrition quality
scores (minimum score 21 points) for each answer were summed, and
the highest score represented the highest content of unsaturated (mono-
and polyunsaturated) fatty acids in food, which is a healthier diet than
one that is high in saturated fatty acids (Eriksson et al., 1998).

Physical activity over the last four weeks was evaluated by ‘number of
times ’and ‘minutes *for each of 15 types of sports (e.g. cycling, jog-
ging, etc.) separately. Walking and cycling to work were included in
physical activity if it lasted for at least 20 minutes. The level of physical
activity was summed up across all types of sports.

Alcohol consumption (beer, wine and strong alcoholic beverages) over
the last four weeks was assessed on a scale-score questionnaire from 1
(highest amount of alcohol used per day/per week to 5 (not drinking
alcohol at all). The results were transferred into grams of pure ethanol
per person per week from all types of alcohol.

Smoking status (current, past, never). A current smoking was defined as
smoking tobacco one or more times per week during the last three
months.

Health indicators
a) Physical measurements (Paper 1, 1) were carried out in the local clinics in
the first wave and were self-reported in the second wave.

Body weight, body height; calculation of BMI.

BMI is a measure defined as an individual’s weight in kilograms di-
vided by the square of the individual’s height in metres (expressed as
kg/m?), indicating nutritional status in adults. BMI was defined as
follows: underweight (BMI<18.5), normal weight (BMI 18.5-24.9),
overweight (known as pre-obesity) (BMI 25.0-29.9), obesity (BMI
>30.0) (WHO, 2022).

SBP and DBP (Paper 1, II, III)
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AH was defined when SBP was >140 mmHg, DBP >90 mmHg or when
the subject used antihypertensive medicines. (Mancia et al., 2013;
Williams et al., 2018).
b) Blood samples — cardiovascular biomarkers (Paper II1I).

Fasting blood sample included the following markers:

—  Fibrinogen (mg dL ™)

—  Plasma glucose (mmol L)

— CRP(mgL)

— IL-6 (ngL)

—  Total cholesterol (mmol L™)

—  Total triglyceride (mmol L™)

— HDL cholesterol (mmol L™)

— LDL cholesterol (mmol L™).

4.3.2. Secondary data

Mortality data (Paper III)
Causes of death (ICD-10) were divided into the deaths caused by cardiovascular
and non-cardiovascular diseases, which together constituted all-cause mortality.
Cardiovascular mortality was based on the diagnoses of deceased participants
in 1999-2010:
1) ischaemic heart disease (IHD), including:
— acute myocardial infarction (I21 by ICD-10))
— chronic ischaemic heart disease (125)
2) rheumatic heart disease (105, 107)
3) peripheral arterial disease (170.2)
4) acute vascular disorder of intestine (K55.0)
5) non-ischaemic cardiomyopathy (142)
Non-cardiovascular mortality included all diagnoses not listed above.

Morbidity data (Paper I, II)
Diagnoses of CVDs regarding diseases of the circulatory system, based on ICD-
10 (ICD, 2010), of study participants during the follow-up period were used.
The subjects were divided into two groups:
1) with diagnosis of AH
— 110 — essential (primary) AH, including all grades (1, 2, 3)
— 111 — hypertensive heart diseases, including all grades (1, 2, 3).
In the second wave of the study, the subjects were classified into hypertension
group according to morbidity data of the Estonian Health Insurance Fund
and the Swedish National Patient Register. The confirmed diagnosis of AH
(I10 or I11) and at least one prescription of antihypertensive drug must had
been assigned to the study subject during the period 01.01.1999-31.03.2011.
Individuals with the following diagnoses were excluded from the hyper-
tension group, as these diagnoses are not causes of essential AH:
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— 112 — hypertensive renal disease
— 113 — hypertensive heart and renal disease
— I15 — secondary hypertension

2) without diagnoses of AH.

4.4. Statistical analysis

The data in the first and second wave of this study was entered in Microsoft
Excel 97 (v8.0) and Microsoft Excel 2010 (v14.0) in Estonia and Sweden, with
Estonian (the author of current dissertation) and Swedish researchers using a
data coding system based on similar principles, which was compatible with the
database of the initial study (wave I). Thereafter, the data table was manually
checked for inconsistencies. The database only lacked a few responses (maxi-
mum 5 per item).

Cronbach’s alpha was used to evaluate the internal consistency of measures.
A scale with a value of >0.7 was considered reliable (Dancey et al., 2014)
(Table 2).

Table 2. Values of Cronbach’ alpha for measures among 35- and 55-year-old
participants compared to wave I and wave II in the SWESTONIA study (main
study and substudy)

Age of study participants

35-year-olds 55-year-olds
Characteristics EST EST SWE SWE EST EST SWE SWE
= = & 2 B =2 2?2 z
Main study
Depressive mood 0.75 0.8 080 082 078 076 0.75 0.75
Mastery 0.78 0.76 076 078 076 0.71 0.73  0.79
Self-esteem 0.80 0.84 071 086 070 080 0.81 0.80

Type A behavior 075 075 072 076 076 077 0.77 0.71
Stressful life events  0.72  0.79 0.71 0.79 0.72 081 0.78 0.80

Quality of life 0.83 094 08 090 088 092 084 0.86
Substudy
Depressive mood - - - - 0.76  0.72 - -
Mastery - - - - 0.79  0.77 - -
Self-esteem - - - - 0.73  0.80 - -
Type A behavior - - - - 0.79 0.81 - -
Stressful life events - - - - 0.73  0.82 - -
Quality of life - - - - 0.88  0.99 - -
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AH, psychosocial factors and personality traits among the 35- and 55-years
old cohort in Estonia and Sweden (Paper I). The Shapiro-Wilk W-test was
used to test for normality. Values of psychosocial factors were presented as
median and percentiles. Baseline differences both between men and women and
between the Estonian and Swedish cohort were tested for significance (p<0.05)
using t-test (parametric variables) or Wilcoxon test (nonparametric variables).
Relations between variables were assessed by the Pearson (parametric variab-
les) or Spearman (non-parametric variables) correlation coefficient. When com-
paring psychosocial factors among individuals with and without diagnosed AH,
a nonparametric Mann-Whitney U test was used. The chi-square test statistics
were used to test statistical independence for categorical data (p<0.05). Step-
wise regression analysis was performed to determine whether the influence of
negative SLEs and/or mastery was related to depressive mood.

Data was analysed using statistical software package SPSS Statistics 20
(2011). (SPSS Statistics, 2011)

AH and risk factors among the 55-year-old cohort in Estonia (Paper II).
The Shapiro-Wilk W-test was used to test for normality. T-test (parametric
variables) and Wilcoxon test (nonparametric variables) were used to compare
groups for differences in continuous variables, and chi-square test, in catego-
rical variables.

To evaluate differences between the hypertensive and non-hypertensive
groups, the Mann-Whitney U test (nonparametric variables) and an independent
t-test (parametric variables) were used. Correlation analysis was used to find the
relationship between different variables (p<0.05). Stepwise linear regression
analysis was performed to determine how BMI, SLEs or mastery were related to
depressive mood.

Bivariate logistic regression analysis was used with AH (yes/no) as the depen-
dent variable and age, gender, education, BMI, current smoking, alcohol con-
sumption, physical activity, and depressive mood as independent variables. In
multivariate logistic regression analysis, independent variables with p<0.15 in
bivariate analysis were used (BMI, current smoking, alcohol consumption, de-
pressive mood). Fully adjusted odds ratios (OR) with 95% confidence intervals
(CI) were calculated. For multivariate logistic regression analysis, p<0.05 was
considered statistically significant.

Data were analysed using statistical software package SPSS Statistics 20.
(SPSS Statistics, 2011)

Risk factors for cardiovascular mortality among the 55-year-old Estonian
and Swedish male cohort (Paper III). The Shapiro-Wilk W-test was used in
testing for normality. Non-normally distributed variables, such as blood lipids,
were logarithmically transformed before analysis. Variables were given as mean
+ standard deviation (SD). Univariate analysis was performed by Student’s t-
test or the chi-square test. Cox-proportional hazard analysis was used for
survival analysis between deceased and alive groups, based on collected data in
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the first wave of this study. Comparisons between groups (alive and deceased)
regarding mortality were made by log-rank analysis (p<0.05).

Data was analysed using statistical software package Statistica 6.0 (Statis-
tica, 2001) and 10.0 (Statistica, 2010).

4.5. Ethics and consent

The study was approved by the local human research ethics committees in Esto-
nia (Tallinn Medical Research Ethics committee, decision no. 95/759, 2007) and
in Sweden (Ethics Committee at Karolinska Hospital, Stockholm, 2007). All
participants gave informed consent in wave I and II in Estonia and in Sweden.
The study was carried out in accordance with the principles of the declaration of
Helsinki.
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5. RESULTS

5.1. Arterial hypertension, psychosocial factors and
personality traits (Paper I)

Prevalence of arterial hypertension after a 13-year follow-up period among
35- and 55-years old adults in Estonia and Sweden

In the second wave of the SWESTONIA study, prevalence of AH among 35-
year-olds was 21.4% in Estonia and 4.8% in Sweden (p<0.001), among 55-year-
olds, 52.3% and 37.3%, respectively (p<0.001) (Table 3).

Table 3. The prevalence of AH (n, %, 95% CI) among 35- and 55-year-old
cohort in the second wave of the SWESTONIA study

AH EST SWE p-value
n % 95% CI n Y% 95% CI
35-year-olds
Yes 15 214 12.5-32.9 5 4.8 1.6-11.0 <0.001
No 55 78.6 67.1-87.5 98 95.2 89.0-98.4
Total n 100 103 100

55-year-olds
Yes 46 52.3 41.4-63.0 41 373 28.2-47.0 <0.001
No 42 47.7 35.0-58.7 69 62.7 53.0-71.8
Total 88 100 110 100

Psychosocial factors and personality traits over a 13-year follow-up period
among 35- and 55-years old adults in Estonia and Sweden

From psychosocial factors, depressive mood was significantly higher (p<0.001)
and the total score of quality of life significantly lower (p<0.001) among 35-
year-old as well as 55-year-old adults in Estonia compared to Sweden in the
first and second wave of this study. Both, the number of negative SLEs and
their influence (in cm) of the entire length of the scale in the self-reported
questionnaire were significantly higher (p<0.001) among the 35-year-old as
well as the 55-year-old cohort in Estonia compared to Sweden, except among
35-year-olds in the second wave of the study (Figure 6; Table 2, Paper I).
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Figure 6. Comparison of (a) score of depressive mood, (b) score of quality of
life and ¢) influence of SLEs, expressed in cm-s among 35-and 55-year-old
cohort in Estonia (EST) and Sweden (SWE) in the wave [ and wave 11

From subdomains of quality of life among 55-year-old adults, social well-being
increased significantly (p<0.001) in Sweden, but physical well-being decreased
significanlty (p<0.05) in Estonia during the follow-up period (Figure 7; Figure
1, Paper I).
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Figure 7. The score of subdomains (social, physical and mental well-being) for
quality of life among 55-year-olds in Sweden and Estonia in the wave I and 11

From personality traits, compared to 35-year-old adults in Sweden, mastery
and self-esteem score was significantly lower (p<<0.001 and p<0.01, respec-
tively) in Estonia in both waves. Among 55-year-old adults, in Estonia, mastery
score was significantly lower (p<0.01) in the first wave, self-esteem score lower
in the second wave (p<0.001), and TABP score significantly lower in both waves
(p<0.05 and p<0.001, respectively) (Table 2, Paper I).

Estonian 55-year-old adults with higher education had significantly higher
mastery score (p<<0.001) and higher self-esteem score (p<0.001). Swedish adults
with higher education had higher self-esteem score (p<0.05).

Association of psychosocial factors and personality traits with arterial hyper-
tension among the 55-year-old cohort in Estonia and Sweden over a 13-year
follow-up period

Among the 55-year-old Estonian cohort with diagnosis of AH, the influence of
negative SLEs was significantly higher (p<0.05) and mastery score significantly
lower (p<0.05) compared to adults without a diagnosis of AH (Table 3, Paper
I). From negative SLEs, financial problems, personal illness and concerns of
sadness dominated among Estonians with AH, compared to those without AH,
but not among Swedes in the second wave (Paper I).

In the 55-year-old cohort with a diagnosis of AH, the correlation analysis
showed that negative SLEs were correlated with depressive mood (p<0.01),
mastery score (p<0.05) and physical wellbeing (p<0.05) in Estonia, but with
depressive mood (p<0.05) in Sweden (Table 4, Paper I).
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Table 4. Correlation coefficients between the influence of negative SLEs and
depressive mood, TABP, mastery, self-esteem, and both total score of quality of
life and its subdomains among 55-year-olds Estonians and Swedes with a
diagnosis of AH in the wave II

EST SWE
Characteristics AH Yes p- AH Yes p-
(n=46) value (n=41) value
Influence of negative stressful
life events (in total, cm) versus
Depressive mood 0.486 <0.01 0.440 <0.05
TABP -0.110 0.47 -0.258 0.10
Mastery -0.447 <0.01 -0.223 0.16
Self-esteem -0.289 0.06 -0.050 0.76
Quality of life -0.23 0.12 -0.318 0.07
Social well-being ! -0.213 0.16 -0.261 0.06
Physical well-being ! -0.348 <0.05 -0.151 0.34
Mental well-being ! -0.158 0.29 -0.229 0.09

! social, physical and mental well-being are subdomains of quality of life

Based on the linear regression analysis, after adjustment for gender, marital status
and educational level, the influence of negative SLEs and low mastery score
were related to depressive mood (R Square=0.311, F**=22.69, p<0.001) among
55-year-old Estonians, but not among Swedes (p=0.07) in the second wave of
this study (Paper I).

5.2. Arterial hypertension, psychosocial factors,
personality traits, and lifestyle factors (Paper Il)

Prevalence of arterial hypertension over the 13-year follow-up study among
55-year-old adults in Estonia

Prevalence of AH was 4.1% at baseline and 53.0% (p<0.001) in the second
wave of the study (Table 5).

Table 5. Prevalence of AH (n, %, 95% CI) among 55-year-old adults in Estonia
over a 13-year follow-up period

55-year-olds

AH Wave 1 Wave 11 p-value
n Y% 95% CI n % 95% CI
Yes 9 4.1 1.9-7.7 116 53.0 46.1-59.7 <0.001
No 210 95.9 92.3-98.1 103 47.0 40.3-53.9
Total 219 100 219 100
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Psychosocial factors, personality traits, and lifestyle factors among the 55-
year-old cohort in the first wave compared to the second wave

Compared to the first wave, in the second wave, from psychosocial factors, total
score of quality of life and its related subdomains, such as social, physical and
mental well-being, were significantly lower (p<0.001, p<0.01, p<0.001, p<0.001,
respectively) among the 55-year-old Estonian cohort. Depressive mood and the
number of negative SLEs were significantly lower (p<0.001, p<0.01, respec-
tively) in the second wave compared to the first wave (Table 6).

From personality traits, both self-esteem and mastery were significantly
higher among the 55-year-old Estonian cohort in the second wave compared to
the first wave (Table 6).

Compared to the first wave, in the second wave, from lifestyle factors, food
fat quality score and physical activity (times per month) were significantly higher
(p<0.001 and p<0.01, respectively), but alcohol consumption (g ethanol per
week) was significantly lower (p<0.001) (Table 6).

Table 6. Description of psychosocial factors, personality traits, lifestyle factors
and health indicators among 55-year-old Estonians in wave I and II

55-year-olds Estonians

Wave I Wave 11
kP S~
Variables g ERS s € p-value
& £ 2 5%
= s = &
Psychosocial factors
Quality of life 81 (71,91) 73 (58, 86) <0.001
Social well-being 22 (19, 25) 20 (16, 25) <0.01
Physical well-being 27 (22,31) 23 (18, 28) <0.001
Mental well-being 23 (20,27) 20 (16, 24) <0.001
Depressive mood 4 (2,6) 3 2,5) <0.001
Number of SLEs 2 (1,3) 1 0, 2) <0.01
Influence of SLE (in cm) 8 2,17) 7 (0, 15) n.s.
Personality traits
Mastery 16 (14, 20) 22 (20,24) <0.001
Self-esteem 24 (22,27) 30 (28,32) <0.001
Lifestyle factors
Food fat quality score 35 (32,37 37 (33, 40) <0.001
Alcohol (g pure ethanol/week) 50 (0, 105) 35 (0, 85) <0.01
Physical activity (times/month) 7 3, 14) 10 2,31) <0.001
Physical activity (min/month) 427 (116, 1260) 600 (60, 1800) n.s.
Current smoking (%) 25.1 - 13.6 - <0.001
Health indicators
BMI (kg/m?) 26 (24,29) 27 (24, 30) <0.001
SBP (mmHg) 136 (123,150) 135 (125, 148) n.s.
DBP (mmHg) 85 (79, 92) 80 (78, 89) <0.001
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Psychosocial factors, personality traits, lifestyle factors, and health indica-
tors among the 55-year-old Estonian cohort with and without diagnosed
AH after a 13-year follow-up period

From psychosocial factors, the median score of total quality of life and physical
well-being (subdomain of total quality of life) was significantly lower (p<0.05
and p<0.01, respectively), but the median of depressive mood and of influence
of negative SLEs significantly higher (p<0.05 for both) among adults with a
diagnosis of AH. No significant differences were found in psychosocial factors
between men and women with diagnosis of AH (Table 1, Paper II).

From experienced negative SLEs over the last six months, the largest in-
fluence on the 55-year-old cohort with a diagnosis of AH was attributable to
personal illnesses (38.8%, extent of influence 319.6 cm) and financial problems
(27.8%, extent of influence 313.0 cm). The extent of these two events makes up
nearly half of the total influence of all negative SLEs (Figure 8; Supplementary
Table 2, Paper II).

Personal illness

Financial problems

Periods of concern/sadness
Troubles with adulted child
Disease of a family member
Death of a close person

Changed relationship with spouse
Unemployment

Other events*

0 50 100 150 200 250 300 350

® Influence of SLEs (cm)
OFrequency of SLEs (%)

* Other events: ‘problems with neighbours’, ‘political events’, ‘problems at work’,
‘retirement’, ‘change of residence’;

Figure 8. The influence of negative SLEs (in cm) and frequency of SLEs (%)
over the last six month among the Estonian 55-year-old cohort with AH in the
second wave.

From personality traits, median of mastery was significantly lower (p<0.05)
among adults with AH. No signifcant differences were found in personality
traits between men and women with a diagnosis of AH (Table 1, Paper II).
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From lifestyle factors (nutrition quality score, alcohol intake, physical acti-
vity, current smoking), only median of current smoking was significantly lower
among 55-year-old adults with AH compared to those without AH in Estonia
(p<0.05). Compared to women, the median of nutrition quality score was signi-
ficantly lower (p<0.01), but alcohol intake (grams ethanol per week) signi-
ficantly higher (p<0.01) among men with a diagnosis of AH (Table 1, Paper II).

From health indicators, median of systolic (p<0.01) and diastolic (p<0.05)
BP and median of BMI were significantly higher (p<0.001 for both) among
adults with AH compared to those without AH. Prevalence of obesity was signi-
ficantly higher among the 55-year-old cohort with AH compared to those with-
out AH (p<0.001) (Table 1, Paper II). In the 55-year-old cohort with a diagnosis
of AH, prevalence of obesity was 44%.

Association of psychosocial factors, lifestyle factors, and health indicators
with AH among the 55-year-old Estonian cohort after a 13-year follow-up
period

Based on multivariate logistic regression, after adjusting for all variables in the
table, it was found that the obese (BMI <30.0 kg/m?) 55-year-old cohort had
significantly higher odds (OR=4.03, 95% CI 1.63-10.01) to have a diagnosis of
AH compared to those with normal weight (BMI >24.9 kg/m?) (Table 7; Table
2, Paper 11).

Table 7. Multivariate logistic regression analysis for AH as dependent variable,
and BMI, current smoking status, alcohol consumption, depressive mood as
independent variables (OR and 95% CI)

Independent variables OR 95% CI p-value*
Depressive mood

No 1

Yes 0.84 0.72-1.01 0.27
Current smoking

No 1

Yes 1.17 0.57-2.38 0.68
Alcohol consumption

No 1

Yes 1.81 0.93-3.54 0.05
BMI category

Normal weight (BMI<24.9 kg/m?) 1

Overweight (BMI 25.0-29.9 kg/m?) 1.45 0.77-2.75 0.25

Obesity (BMI>30,0 kg/m?) 4.03 1.63-10.01 0.03

*For the multivariate logistic regression analysis p<0.05 was considered statistically
significant.
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5.3. Cardiovascular mortality and its risk factors in the
context of non-cardiovascular and all-cause mortality
(Paper Ill)

The total number of deceased men in Estonia and Sweden was 30 of 137 partici-
pants (21.9%) in the second wave of the study, 86.7% of them were from the
Estonian cohort. From causes of death, 13 (43.3%) belonged to the group of
cardiovascular mortality and 17 (56.7%) to the group of non-cardiovascular
mortality. In the group of cardiovascular mortality, 76.9% died because of IHD.

Risk factors of cardiovascular, non-cardiovascular and all-cause mortality
among the deceased and living 55-year-old male cohort in the second wave
of the study in Estonia and Sweden

For cardiovascular mortality, among deceased Estonian and Swedish men the
prevalence of current smoking in the baseline (in the first wave) was higher than
among the currently living men (p<0.001). Also, deceased men had a higher
level of IL-6, CRP and plasma glucose in their blood sample compared to living
men (p<0.001, p<0.02, p<0.02, respectively) in the first wave of this study
(Table 8; Table III, Paper III).

For non-cardiovascular mortality, among deceased men, the prevalence of
current smoking was higher (p<0.001), and from blood samples, the level of IL-
6, CRP and fibrinogen were higher (p<0.001, p<0.01, p<0.05, respectively) in
the first wave of this study (Table 8; Table III, Paper III).

For all-cause mortality, among deceased men, the prevalence of current
smoking was higher (p<<0.001), and in blood samples, the level of IL-6, CRP,
and fibrinogen was higher (p<0.001, p<0.01, p<0.05, respectively) in the first
wave, but there was no statistically significant difference in the level of plasma
glucose (p=0.09) between deceased and living men in the first wave of the study
(Table 8; Table III, Paper I1I).

Based on Cox proportional hazards regression, for cardiovascular mortality,
the hazard ratio (HR) for smoking was 6.4 (95% CI 1.7-23.1) (p=0.005) and,
for IL-6, was 2.1 (95% CI 1.4-3.1) (p<0.001). (Figure 2, Paper III). For IHD
mortality (the sub-group of cardiovascular mortality), the HR for smoking was
4.9 (95% CI 1.3-19.1) (p=0.02) and, for IL-6, was 2.2 (95% CI 1.4-3.4)
(p<0.001) (Figure 2, Paper III). For non-cardiovascular mortality, the HR for
current smoking was 4.6 (95% CI 1.6—13.2) (p=0.005) and, for IL-6, was 1.7
(95% CI 1.4-2.1) (p<0.001) (Figure 2, Paper III).
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6. DISCUSSION

This research was conducted to give an in-depth overview of the prevalence and
risk factors of AH and cardiovascular mortality using a 13-year follow-up study
from 1997 to 2010 among 35- and 55-year-old cohorts in Estonia and Sweden.
From risk factors, psychosocial factors, personality traits, lifestyle factors and
health indicators were analysed.

6.1. Prevalence of arterial hypertension (Paper |, Il)

In the second wave of this study, the prevalence of AH was significantly higher
among the 35-year-old as well as the 55-year-old cohort in Estonia than in
Sweden. In the 35-year-old cohort, AH was diagnosed in one fifth of Estonians
and in a few Swedes, but in the 55-year-old cohort, among more than half of
Estonians and more than one third of Swedes. These results are in line with data
of the WHO, whereby the prevalence of AH was higher in Estonia than Sweden
(WHO, 2022h).

According to worldwide literature, the global burden of AH (SBP>140
mmHg) has increased substantially between 1990 and 2015, even after cont-
rolling for changes in population ageing (Forouzanfar et al., 2017). While glo-
bally the age-standardized prevalence of AH increased in 2000—2010, then in
high-income countries it decreased by 2.6% during these years (Mills et al.,
2016).

Estonia belongs to higher income countries (based on GNI per capita) since
2006 (World Bank, 2022a). Despite prevalence of AH decreasing somewhat in
high-income countries from 1990 to 2019 (Zhou et al., 2021), it has still higher
among Estonians compared to Swedes during 1998-2018, especially among
Estonian men (WHO, 2022h). Based on a systematic review, higher GNI per
capita induces a better opportunity for higher living standard (Wirayuda &
Chan, 2021). On the other hand, economic growth (belonging to high income
countries) will not automatically lead to improved public health (Lange &
Vollmer, 2017), due to the income inequality causes poverty between different
population groups and reduces the chances of attaining a higher standard of
living (Wirayuda & Chan, 2021).

The main causes of the difference in the prevalence of AH seem to be as-
sociated with different historical and socioeconomic development in Estonia
and Sweden. In a systematic review based on 135 population-based studies
from 90 countries (including Estonia and Sweden), that the prevalence of AH
from 2000 to 2010 was affected by the socioeconomic status of countries at the
time (Mills et al., 2016). At the same time, AH is currently the leading cause of
morbitidy and mortality in adulthood in high income countries as well. Based
on a systematic analysis of the Global Burden of Disease Study, IHD and
stroke, as a complications of uncontrolled AH, were the most frequent causes of
DALYs among individuals aged 50 and more from 1990 to 2019 (Abbafati et
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al., 2020). AH is the syndrome with a multifactorial aetiology (Oparil et al.,
2018), therefore the assessment of total cardiovascular risk is an important for
the individuals with AH, (Williams et al., 2018).

Based on data from a sample of 55-year-old and older adults from twelve
European countries reported that a large proportion of patients achieving
treatment goals for risk factors of CVDs remained at high individual risk level
due to differences in patients’ clinical and socioeconomic characteristics, and in
the sustainability of healthcare systems (Banegas et al., 2011). The management
of risk factors for AH, preventing the development of CVDs, is crucial (Wil-
liams et al., 2018), using a combined strategies (e.g. screening, control, digital
devices well-organised health care, public health policies) (Parati et al., 2023).

6.2. Risk factors of arterial hypertension (Paper I, 1)

Psychosocial factors in Estonian and Swedish 35- and 55-year-old cohorts
(Paper L, IT)

From psychosocial factors, both the number of negative SLEs and the influence
median score (expressed in cm) of SLEs were significantly higher among 35-
year-old as well as 55-year-old cohorts in Estonia compared to Sweden in both
waves, except among 35-year-old Estonians in the second wave of this study.
The latter finding could be explained by the circumstance that at the age of 48
(35-year-old cohort in the second wave) a lower number of negative SLEs
usually occur, due to more stable social roles (e.g. personal and work life, an
absence of chronic diseases). Secondly, significantly lower response rate in the
cohort of 35-year-old Estonians in the second wave of the study may affect the
relevant comparison of the two countries.

Similarly, the score of depressive mood was significantly higher, but the
score of quality of life significantly lower among 35-year-old, as well as 55-
year-old adults in Estonia, compared to Sweden, in both waves of the study.

From the subdomains of quality of life (social, physical and mental well-
being) among 55-year-old adults, compared to the first wave, in the second
wave of the study the median score of social well-being was significantly higher
in Sweden, but the median score of physical well-being was significantly lower
in Estonia. Lower physical well-being among 55-year-old Estonians in the
second wave of the study could be explained by the fact that significantly more
study subjects had a diagnosis of AH in Estonia than in Sweden in the second
wave, and adults with a diagnosis of AH could be less physically active and/or
more obese, and more under stress. This finding is comparable with the meta-
analysis, where a two times lower score in the physical and mental subdomains
of quality of life was found among study subjects with AH compared to subjects
without AH (Trevisol et al., 2011).

In this study, significantly higher the median score of depressive mood among
35-year-olds as well as 55-year-olds in Estonia than in Sweden throughout the
follow-up period can be attributed to the different level of quality of life and its
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subdomains (e.g. social well-being, mental well-being). During the follow-up
period of the present study, a global economic crisis from 2007 may have caused
a higher level of depressive mood in Estonia.

According to the results of the European Social Survey (including Estonia
and Sweden), countries with a higher GDP per capita before the global econo-
mic crisis exhibit a lower level of depressive mood compared to other countries.
For example, an average rate in the depressive scale was 6—7 points in Estonia,
but 4.4-5 points in Sweden during 20062014 for all persons aged 15 and over
(Reibling et al., 2017). Also, the Survey of Health, Ageing and Retirement
(SHARE) survey showed that, in the age-group 60-85, the risk for depressive
mood was lowest in Northern Europe (e.g. Sweden) and highest in Eastern
Europe (e.g. Estonia) due to differences in their financial situations (Schmitz &
Brandt, 2019).

Differences in all these psychosocial factors between Estonia and Sweden
could be explained also by different living standards in these countries. In
Estonia, rapid economic changes have taken place after re-independence from
the Soviet Union in 1991. The rank of HDI, which is manifested in a long and
healthy life, being knowledgeable and having a decent standard of living,
confirmed the improvement of the situation in Estonia over the past twenty
years. In more detail, the rank of HDI showed 13-fold difference between
Estonia and Sweden in 1998, but a three-fold difference in 2010 (WHO, 2022c).

Moreover, worldwide literature confirmed that quality of life is higher in
welfare state regimes (e.g. Sweden) than in the countries in Eastern Europe (e.g.
Estonia), due to poorer socioeconomic conditions (Conde-Sala et al., 2017,
Niedzwiedz et al., 2014) regarding the baseline level since the mid-1990s and
later (e.g. in GNI per capita) (UNDP, 2022b). The internationally used quintile
share ratio (a measure of the inequality of income distribution) showed the
difference between Estonia and Sweden. In 2011, this indicator was 5.4 in Esto-
nia, but 3.6 in Sweden (Statistics Estonia, 2013). Although the income of parti-
cipants has not been asked in this study, the income quintile share ratio mirrors
the difference in income between Estonia and Sweden.

Notwithstanding, the results from the European Quality of Life Survey
among new European Union member states confirmed that the economic
situation (’difficulty in making ends meet‘) and social control (’agree that life
has become too complicated) has improved by half in Estonia in 2004-2007
(Abbott & Wallace, 2014). By contrast, the findings of this study showed that
the median score of social well-being was at the same level among 55-year-old
Estonians in both study waves, reflecting a stability in variables such as family,
housing, working and free time.

Psychosocial factors in Estonian and Swedish 55-year-old cohort with and
without a diagnosis of AH

From psychosocial factors, adults with a diagnosis of AH in Estonia, but not those
in Sweden, demonstrated a significantly higher influence of negative SLEs
compared to those without AH, though no difference was found in the total
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number of single negative SLEs between hypertensive and non-hypertensive
groups in Estonia and Sweden. Regarding the type of negative SLEs, financial
problems, personal illness and periods of concern/sadness were prevalent
among 55-year-old Estonians in the second wave of this study. In contrast to
Estonians, no dominant SLEs were found among 55-year-old Swedes in the
second wave. From nine negative SLEs, four (periods of concerns/sadness,
changes in the relationship with spouse, disease of a close family member, and
other events, e.g. political events, problems at work, problems with a neigh-
bour), reached a relatively similar frequency distribution among Swedes. This
finding may be associated with the lower median score of negative SLEs among
Swedes with AH compared to Estonians with AH in the second wave.

The hypothalamic-pituitary-adrenocortical axis (the neuroendocrine system)
is especially reactive to psychosocial stressors and plays an important role in
linking long-term stressor exposure to disease throughout the life-course (Chida
& Hamer, 2008; Cohen S. et al., 2019; Herman, 2013; McEwen, 2007). In this
study, clinical tests to investigate the influence of psychosocial stress on the
neuroendocrine system among study subjects have not been performed. How-
ever, compared to the cohort without AH, the cohort with AH experienced a
significantly higher influence of negative SLEs. This finding may indicate that
prolonged brain activation by psychosocial stress had caused changes in the
hypothalamic-pituitary-adrenocortical axis, causing AH. According to previous
studies, the influence of negative SLEs causes a considerable extra burden to
somatic health (Albus et al., 2019), triggering a neurobiologically driven stress
reaction and contributing directly and/or indirectly to AH (Mancia & Grassi,
2014; Von Kinel, 2012).

In addition, the influence of negative SLEs among the Estonians with a
diagnosis of AH compared to those without AH pointed to the likelihood of an
initial problem, such as SES, which can be the one of crucial causes of psycho-
social stress among Estonians, but not among Swedes. Based on the meta-
analysis, a lower level of SES is associated with higher values of BP, although
the association was the strongest for those with the lowest level of education
(Leng et al., 2015).

In the comparison of the study subjects with and without AH in Sweden and
in Estonia, no difference was found in the total score of quality of life and in the
subdomains of quality of life, and in depressive mood. The main reason for this
could be the quite small sample size in the comparison of adults with and
without AH by countries. In contrast, in the Estonian substudy with the bigger
sample size, a significant difference in quality of life and depressive mood
between the hypertensive and non-hypertensive group was found.

In more detail, the medians of total score of quality of life and its subdo-
main, physical well-being, were significantly lower, but the median of depres-
sive mood significantly higher among 55-year-old Estonians with a diagnosis of
AH than among those without this diagnosis. These findings are in line with the
results of a meta-analysis, whereby hypertensive individuals had nearly three
times higher incidence of psychosocial stress compared to normotensive
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individuals (Liu M. Y. et al., 2017). The impact of psychosocial stress (espe-
cially from negative SLEs) on the cardiovascular system has been affected by a
response of the sympathetic nervous system, in which a release of catechol-
amines leads to increased BP, heart rate, and cardiac output (Pedersen et al.,
2017). The neurohormonal system is responsible for maintenance of
cardiovascular homeostasis (Mancia and Grassi, 2014).

In world-wide literature it has been found that coexistence of AH, chronic
psychosocial stress and particularly non-adaptive response to stress (including
depressive mood) are significant factors that probably cause sustained elevation
of BP, leading to AH (Cuffee et al., 2014; Esler, 2017; Spruill, 2010). At the
same time, AH, as a chronic disease, was associated with substantially reduced
quality of life (Carris & Smith, 2015; Zygmuntowicz et al., 2012). This
evidence-based knowledge is in line with the results of this study.

Personality traits in the Estonian and Swedish 35- and 55-year-old cohort
(Paper I, IT)

From personality traits, compared to 35- and 55-year-old adults in Sweden, the
median score of mastery was significantly lower in Estonia in both waves of
this study, except among 55-year-old adults in the second wave. Moreover, the
findings of this study showed that 55-year-old Estonians, but not Swedes, with
higher education had significantly higher mastery score. No difference was
found in mastery by education among 35-year-old Estonians and Swedes. Based
on evidence-based knowledge, a higher level of mastery has been found among
individuals with a higher level of education (Dalgard et al., 2007; Drewelies et
al., 2018; Mitchell et al., 2018).

Differently from mastery, the median score of self-esteem varied more with-
in the two waves of this study. In detail, compared to Swedes the median score
of self-esteem was significantly lower among 35-year-old Estonians in the first
wave, and among 55-year-old Estonians in the second wave of this study. At the
same time, compared to 35-year-old Swedes, the same age Estonians had signi-
ficantly higher self-esteem in the second wave only.

According to published literature, mastery and self-esteem, known as per-
sonal resources, are two important dimensions of self-concept, referring to indi-
vidual perception of ability to have control over events that importantly affect a
person’s lifes and the judgements regarding own self-worth, respectively (Au,
2017; Pearlin & Schooler, 1978). Based on worldwide literature (Au, 2017;
McKean Skaff, 2007; Pearlin et al., 1981; Thoits, 2010), a generally lower level
of mastery and self-esteem among Estonians compared to Swedes refers to a
poorer perception of control in own life. A lower level of mastery reduces fee-
lings of competency and self worth in everyday situations, causing further decli-
ne in the level of mastery and self-esteem (Pearlin & Schooler, 1978; Thoits,
2010). This diminishes the neural responses to threat and inhibits an individual
from coping (Slagsvold & Sgrensen, 2013; Taylor & Stanton, 2007).

In this study, the median of TABP was significantly lower among 55-year-
old, but not among 35-year-old Estonians, compared to Swedes in the first and
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second waves. It is important to reiterate that higher values illustrate less TABP,
thus, compared to 55-year-old Swedes, Estonians had more TABP. In general,
the individuals who possess TABP are at a higher risk of psychosocial stress
(Chen et al., 2019) and of CVDs (Lohse et al., 2017). The prevalence of TABP
is higher in the non-healthy population of middle-aged men than in the healthy
one (Miller et al., 1991), and individuals with TABP show a difference in the
control of the hypothalamic-pituitary-adrenal axis (Myrtek, 1995). In addition,
the TABP construct is only important regarding health (e.g. injuries), as it per-
tains to the hostility component (Shi et al., 2013). In the present study, the
instrument of TABP contained more time urgency and impatience than hostility
component.

Personality traits in the Estonian and Swedish 55-year-old cohort with and
without a diagnosis of AH

From personality traits, the median score of mastery was significantly lower
among 55-year-old Estonian adults with a diagnosis of AH compared to those
without this diagnosis. No difference was found in mastery among 55-year-old
Swedish adults.

According to the substance of mastery (the self-belief, the ability to shape
and exert influence over life circumstances) (Pearlin, 2010; Pearlin et al., 1981),
good health status without chronic diseases can strengthen an individual’s per-
ceived mastery by letting the person believe that she/he has the inner power to
be able to better cope in life, e.g. with chronic illness. Moreover, worldwide
literature has described a positive link between higher level of mastery and
lower risk for CVDs, including AH (DuBois et al., 2015; Infurna et al., 2018;
Roepke & Grant, 2011). Based on 6-year longitudinal data from the US, with
nearly two thousand participants, a study showed that higher level of mastery
was associated with lower level of BP, fewer chronic conditions, better self-
rated health and effective health behaviour (Drewelies et al., 2018).

In contrast to the aforementioned, an occurence of chronic health problems
(e.g. hypertension, heart disases) on both an individual, and couple-level had a
negative implication for level of mastery in a longitudinal study among middle-
adulthood couples from three study waves (Polenick et al., 2022). In addition,
based on published articles, perceived deterioration in personal health status re-
garding aging causes the feeling that chronic disease is permanent (Infurna &
Gerstorf, 2014), leading to dynamic changes in mental and physicial health in
the second part of the adult lifespan (Infurna et al., 2018; Infurna & Okun,
2015). This evidence is consistent with the finding of the current study among
55-year-old Estonians, whereby mastery was lower in the group with AH than
in the group without AH.

Based on the clinical consensus statement from the European Association of
Preventive Cardiology, the direct experience of mastery increases an indivi-
dual’s self-efficacy in coping with CVDs, including AH. Hence, it is important
to enhance self-efficacy (including mastery) in CVD self-management program-
mes (Pedretti et al., 2023). Additionally, several studies have shown that mastery
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can be either, a mediator leading to negative health outcomes, or a moderator
increasing or reducing the harmful effects of negative SLEs (MacKinnon &
Luecken, 2008; Nicolaisen et al., 2018).

The finding of this study showed that there was no difference in the median
score of mastery among Swedes with AH compared to those without AH, and
this can point to external factors as determining an individual’s life circum-
tances, e.g. lifestyle habits, and better socio-economic status and/or general
living standard. For example, in a research paper based on nine studies, it was
found that a relationship between AH and socioeconomic status exists, mani-
fested in a consistent and statistically significant increase in the odds (approxi-
mately two-fold) of AH regarding lower subjective SES (Tang et al., 2016).
Though socioeconomic status had improved over the follow-up period in Esto-
nia, the difference between Estonia and Sweden in key dimensions of human
development by HDI still exists (UNDP, 2022b).

Differently from mastery, no difference was found in self-esteem of 55-year-
old Estonians and Swedes with and without a diagnosis of AH in the second
wave of the present study. In worldwide literature it is found that self-esteem
increases up to middle adulthood, reaching a peak at the age of 60 years, and
then declines (Orth et al., 2015). Although, the participants of the present study
were 13 years older after the follow-up period, no such association was found
between age and self-esteem. In addition, self-esteem can be influenced by
different other factors. According to earlier studies, self-esteem is associated
with a satisfaction with relationships, health, household income (Orth et al.,
2015), social functioning ability (Taylor & Stanton, 2007), and self-regulative
abilities throughout the life-course (Wagner et al., 2014).

Similarly to self-esteem, no difference was found in TABP among 55-year-
old Estonians and Swedes with and without a diagnosis of AH in the second
wave of this study. Since the 1970s, when the concept of TABP was introduced,
TABP has been associated with a twice higher risk for the development of
CHD/IHD, especially among 45-64-year-old men and women (Haynes, 1980).
Also, later studies have demonstrated the same association (Chida & Steptoe,
2009; Du et al., 2016).

In worldwide literature, a link between TABP (regarding time-consuming
subcomponent) and AH was found in a few studies only, whereby TABP was
associated with increased reactivity of BP (Chida & Hamer, 2008; Munakata et
al., 1999) and TABP occurs more among hypertensive individuals compared to
normotensives individuals (Sanz et al., 2007). The last studies in the field of
TABP have focused on the investigation of the hostility component, which has
demonstrated a positive association with BP (Chen et al., 2019), but in this
study, only the time-consuming subcomponent of TABP was explored.

Lifestyle factors in the Estonian 55-year-old cohort (Paper II)

In the cohort of 55-year-old Estonians, from lifestyle factors, both the median
score of nutrition and frequency of physical activity (times per last four weeks)
were significantly higher in the second wave than in the first wave of this study.
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It is important to reiterate that a higher nutrition score indicated a higher intake
of unsaturated fats in the second wave. At the same time, frequency of physical
activity revealed that the study subjects were physically active only two times a
week, on average. Although no difference was found in the duration of physical
activity (minutes per last four week), the physical activity of participants in the
second wave met the recommended minimum. Based on WHO guidelines,
physical activity should, on average, be half an hour of moderate-intensity aero-
bic exercise on five to seven days a week (at least 150 minutes) for middle-aged
and older adults (WHO, 2020).

In additon, the prevalence of current smoking and alcohol consumption was
significantly lower among the 55-year-old cohort in the second wave than in the
first wave. For instance, the prevalence of current smoking decreased by half
among 55-year-old Estonians. It may be reasonable to assume that smoking ces-
sation occurred due to a recommendation to live healthily. Both primary health
care and occupational health specialists emphasize the need to quit smoking in
order to reduce risk for CVDs. Based on the previous studies, different kinds of
lifestyle factors (healthy nutrition, adequate physical activity, no or minimal
alcohol consumption, non-smoking) are of crucial importance both in primary
and secondary prevention of CVDs, including AH (Piepoli & Villani, 2017).

Population- and individual-based interventions for primary and secondary
AH prevention in Estonia are needed. Based on the WHO report, from the risk
factors of AH, the main focus of populaton intervention in Estonia has been on
the consumption of tobacco and alcohol, but less attention has been paid to
nutrition (including excess body weight) and physical activity. Management of
all risk factors, an intersectoral cooperation and a political commitment to im-
proving health are two of the greatest challenges faced by the health care system
in Estonia (Lai et al., 2015).

Lifestyle factors in the Estonian 55-year-old cohort with and without a diag-
nosis of AH
From lifestyle factors, only prevalence of current smoking was two times lower
among adults with AH compared to those without AH. Based on worldwide
literature, tobacco smoking is an established risk factor for AH among men
(Gao et al., 2017) and women (Bowman et al., 2007). Current smoking is an
independent risk factor for AH, accelerating the development of atherosclerosis
(Virdis et al., 2010), and leading to tissue damage and the alteration of anti-
thrombotic and prothombotic factors (Ambrose & Barua, 2004; Csordas &
Bernhard, 2013). Regarding current smoking, the European guidelines for the
management of AH emphasize that smoking cessation is the single most effec-
tive measure for the prevention of AH and other CVDs (Williams et al., 2018).
No differences were found in physical activity between 55-year-olds with
AH and without AH in the second wave of this study. However, the average
level of monthly physical activity was below the recommended minimum level.
Based on worldwide literature, individuals with a diagnosis of AH, are advised
to engage in at least 30 min of moderate-intensity aerobic training (e.g. walking,
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swimming) on 5-7 days per week (Borjesson et al., 2016; Pelliccia et al., 2021)
in order to reduce the risk of CVDs progression (Pescatello et al., 2019).

In conclusion, regarding lifestyle factors, it is important to reiterate that
healthy lifestyle is the cornerstone of the prevention and/or treatment (alongside
farmacological treatment) of AH, comprising cardioprotective food (restricted
amount of saturated fatty acid and trans fat, larger amount of fibre, fruit and
vegetables per day), moderate physical activity, no smoking, low-risk alcohol
consumption, and within the normal range of BMI (Piepoli & Villani, 2017,
Threapleton et al., 2013). These activities require long-term, centrally co-
ordinated, multidisciplinary lifestyle-based interventions at the individual and
population levels across the lifespan. In Estonia, we have sufficient room for
improvement in well-coordinated lifestyle interventions at the population and
individual level.

Moreover, Estonia could proceed from the best practices of neighbouring
countries. For instance, in Sweden, the Visterbotten Interventional Programme
was integrated into routine health care with the individual counselling, allowing
it to reach everyone in the target population (at the age of 40, 50 and 60). As a
result of this programme, the prevalence of AH significantly dropped from
43.8% to 36.0% among men and 37.6% to 27.5% among women between
19902010 through increased awareness, treatment, and control of BP (Ng et
al., 2012). Another best practice is from Finland (the North-Karelia Project),
where both a population strategy and a personal (patient-based) high risk
strategy to reduce risk factors of CVDs were used. This strategy has been very
successful, showing a decline in IHD mortality in the middle-aged population
by 84% from 1972 to 2014, of which two-thirds was explained by changes in
risk factors (including decreased BP, healthier nutrition) (Vartiainen, 2018).

Health indicators in the Estonian 55-year-old cohort (Paper II)

In the cohort of 55-year-old Estonians, no significant differences were found in
the values of BP between the two waves of this study. At the same time, BMI
was significantly higher in the second wave than in the first wave of this study.
The median score of BMI had increased by one unit (kg/m?). Based on the
SHARE survey (aged 50 and more) it was found that the prevalence of BMI
>30 kg/m? increased by 1.6 units amonglO European countries (without
Estonia) during 2005-2015, but the prevalence of obesity was significant in
Germany only (Peralta et al., 2018).

Health indicators in the Estonian 55-year-old cohort with and without a diag-
nosis of AH.

In the second wave of the present study, the median values of BP were within
the high normal (BP 130—139/85—89 mmHg) range among Estonians with AH,
and within normal range (excluding SBP) among Estonians without AH by
ESC/ESH Guidelines for the management of AH (Williams et al., 2018), but the
median values of BP (both SBP and DBP) were significantly higher among
adults with AH. An examination of the study subjects has not been performed
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(e.g. measurement of BP) in the second wave of this study. In view of the latter
fact, it is important to assess critically the values of self-measured BP, due to
possible errors between different BP monitors used for measuring BP at home.

If a blood pressure monitor is sold by an accepted seller (e.g. a pharmacy),
then, based on worldwide literature, there should be no significant differences in
BP values measured at home or in the office (in the clinic), but, compared to
office BP monitoring, self-monitoring BP at home detects the white-coat and
masked hypertension phenomena (Parati et al., 2010; Stergiou & Bliziotis, 2011).
Though, AH is defined as the values of BP at the physician are >140/90 mmHg
and at home BP >135/85 mmHg (Williams et al., 2018). Moreover, compared to
attended (by a doctor) BP measurement, during unattended (patient alone) BP
measurement the cardiovascular and neural sympathetic response to the alerting
reaction elicited by the measurement are nearly absent (Grassi et al., 2021).

The results of this study showed that in the cohort with a diagnosis of AH,
prevalence of obesity (based on BMI) was 44%, which was twice as high as in
the cohort without AH. Published literature has shown that obesity significantly
worsens cardiovascular functioning (Barrios et al., 2010). In addition, co-
existing obesity and AH cause both vascular and systemic inflammation, da-
mage of endothelium, hyperinsulinaemia, dysbalance of neurohormonal activity
and contribute to metabolic syndrome and microalbuminuria (Cohen J. B.,
2017; Guerra et al., 2011; Neeland et al., 2018). Unfortunately, in the present
study, fat distribution of the body was not assessed, although it is well known
that increased abdominal fat (visceral adiposity) is associated with greater risk
of AH due to increased overall blood volume and salt sensitivity (Haberka et al.,
2018; Hall et al., 2015).

Association between psychosocial factors and personality traits in the Esto-
nian and Swedish 55-year-old cohort with AH (Paper I)
In this study, after adjustment for gender, marital status and educational level, a
linear regression model showed that the influence of negative SLEs and a low
level of mastery were significantly related to depressive mood among 55-year-
old Estonians. In more detail, any increase in the influence of negative SLEs
increased depressive mood. Although, among Swedes with a diagnosis of AH,
the influence of negative SLEs was correlated with depressive mood, then no
significant association was found in linear regression analysis. The finding of
the present study reflected the well-known bidirectional effect between psycho-
social stress and its symptomatology (Di Pilla et al., 2016; Weber et al., 2013).
Based on evidence-based literature, the occurrence of negative SLEs leads to
depressive reactions in the organism, expressed in depressive mood, and, in
reverse, causing further SLEs, e.g. health problems (Hammen, 2016). In addi-
tion, depressive mood is common in middle-aged high-risk individuals (e.g.
renal disease, type 2 diabetes or other established CVDs) with AH, even with-
out comorbities, if the person is aware of his/her diagnosis of AH (Rantanen et
al., 2018). Moreover, the findings from the present study are consistent with
findings of other studies (Aneshensel & Avison, 2015; Au, 2017; Pearlin, 2010)
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that the elevated level of negative SLEs has a direct effect (as a mediator),
decreasing significantly the level of mastery and increasing the occurrence of
depressive symptoms among Estonians, but not among Swedes. It is known
from worldwide literature that higher level of mastery points to better manage-
ment of psychosocial stress, reflecting a higher level of self-belief, which en-
sures control and coping in person’s life (Pearlin, 2010; Pearlin & Schooler,
1978; Thoits, 2010).

According to the results of this study, among the 55-year-old Estonians with
a diagnosis of AH, financial problems and personal illness were the most
prevalent events. This finding indicates that rapid socioeconomic changes to
achieve a higher standard of living could cause cumulative psychosocial stress
for Estonians. Based on previous studies, a higher level of psychosocial stress is
reflected in higher self-reported negative SLEs (Ben-Zur & Michael, 2020; Ma-
rum et al., 2014; Pearlin et al., 1981). A higher number of negative SLEs causes
more depressive mood in adulthood (Musliner et al., 2015; Pearlin et al., 1981;
Pemberton & Fuller Tyszkiewicz, 2016; Romanov et al., 2003). Moreover,
individuals who experienced financial hardship at some point had a higher risk
of onset of mental health problems than those never exposed to financial hard-
ship (Crowe et al., 2016; Kiely et al., 2015).

Using the model that was adapted from McKean Skaff (McKean Skaff, 2007),
two overriding influences, such as socioeconomic influences (e.g. education,
income, historical period) and lifespan influences (e.g. life experiences) affect
the remaining three interactive components (psychosocial factors, personality
traits and health). As discussed previously, discrepancies in both socioeconomic
and lifespan influences due to different historical development between Estonia
and Sweden have affected the level of negative SLEs and depressive mood,
reflected in person-based quality of life. In addition, mastery, as an important
personality trait, mediates coping with psychosocial stressors. The higher and
more prolonged the exposure to various psychosocial factors, the higher the
probability to have poorer health outcome, e.g. diagnosis of AH.

Association of psychosocial factors, lifestyle factors, and health indicators
with AH in the Estonian 55-year-old cohort (Paper II)

In the Estonian substudy, a multivariate logistic regression model including
potential predictors of AH showed that obese (BMI>30.0 kg/m2) study subjects
had four times higher odds to have AH than those with normal weight. No as-
sociation with AH was found for current smoking (smoking one or more times
per week), alcohol consumption (grams of ethanol per week), and depressive
mood among 55-year-old study subjects.

The findings from the present study were compatible with the results of a
meta-analysis based on 57 prospective cohort studies, which found that obesity
increases relative risk for AH by two times (Jayedi et al., 2018). Numerous
studies have shown that obesity is an established risk factor for AH (Cohen J.
B., 2017; Haberka et al., 2018; Oda & Kawai, 2010; Shihab et al., 2012), ac-
counting for more than two thirds of cases of AH (Hall et al., 2015).
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Results of a longitudinal study have demonstrated that an increase in BMI by
one unit increases the risk for elevated BP by two and a half procent (Bombelli
et al., 2011). Based on the findings of this study, among 55-year-old Estonians,
the median of BMI increased by one unit over the 13-year follow-up period.
According to published research, those with higher BMI have higher levels of
BP and deterioriation of cardiac profile (e.g. left ventricular hypertrophy),
leading to IHD (Barrios, 2010).

Although the study subjects were 13 years older in the second wave of the
study, no statistically significant association was found between age and AH in
this study. It is important to reiterate that the bivariate logistic regression ana-
lysis investigated all potential predictors of AH, including age. The finding of
this study regarding age was different from other evidence-based literature,
whereby the prevalence of AH increases with age (Harvey et al., 2015) due to
endothelial dysfunction and increased vascular stiffness and inflammation
(Giannoni & Masi, 2018; McEniery et al., 2007).

The findings of this study concerning the association of psychosocial factors,
lifestyle factors, and health indicators with AH did not corroborate the findings
reported in most studies; whereby current smoking (Jatoi et al., 2007; Pirie et
al., 2013; Yusuf et al., 2004), alcohol consumption (Briasoulis et al., 2012;
Messerli et al., 2019), depressive mood (Di Pilla et al., 2016; Rantanen et al.,
2018; Saboya et al., 2010) increased the risk for the development of AH. Based
on the results of a longitudinal study, the risk for development of AH increased
with repeated experience of depressive episodes over a long time, which
appeared to become more apparent at an age >55 years among men and women
(Nabi et al., 2011).

In order to improve management of AH in Estonia some activities have been
initiated. Since 2006 the Primary Health Care Quality System was implemented
to more effectively monitor individuals with chronic conditions, including pa-
tients with AH at grades 1, 2 or 3 (Quality System, 2022). In 2015, in collabo-
ration with the World Bank, the Estonian Health Insurance Fund and Estonian
Association of Family Physicians created the evidence-based model *Enhanced
Care Management‘ in Estonia. The purpose of this pilot project was to assess
needs and to plan the treatment of risk patients in a multidisciplinary team. In
2017, the initial results of the project showed that this model is applicable to
Estonia. The pilot project has lasted until the current time, involving more and
more general physicians (Enhanced Care Management, 2022). The latter project
includes a lifestyle-based intervention. According to the result of the SWESTO-
NIA study, psychosocial factors and personality traits, besides lifestyle factors,
require more attention by health care workers in the treatment of patients with
AH, using individual, group- and population-based approaches.
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6.3. Cardiovascular mortality and its risk factors (Paper Ill)

Cardiovascular mortality in a 55-year-old Estonian and Swedish male
cohort in the second wave of this study

The number of cardiovascular deaths over the 13-year follow-up period was
significantly higher in Estonian than Swedish men. In more detail, almost every
third man enrolled in the initial study in Estonia compared with every 17th man
in Sweden deceased due to cardiovascular diseases over the 13-year follow-up
period, showing a sixfold difference between the two countries. In total, in the
observed Estonian and Swedish male cohorts almost half died due to cardio-
vascular diseases; of them, two thirds died because of IHD.

This finding is consistent with published literature that death rates from
CVD, including IHD are higher in Eastern Europe than in Northern Europe in
1980—2010 (Lagstrup & O’Kelly, 2012). Across the European Union as a whole,
the age-standardized mortality from IHD per 100 000 men has declined in
Sweden by two thirds and in Estonia by nearly half in 1980—2009. Compared to
other Baltic countries, in Estonia the decline in IHD mortality has been better, e.g.
in Latvia (by one third), and in Lithuania (by one tenth) (Nichols et al., 2013).

Generally, based on worldwide literature, mortality from CVDs has been a
leading cause of death globally and across Europe over the last three decades
(Moran et al., 2014; Naghavi et al., 2015), accounting for nearly half of all
causes of death in Europe (Logstrup & O’Kelly, 2012). IHD by itself has been
the leading cause of death among CVDs in Europe (Townsend et al., 2016). On
average, one in five men died from IHD in Europe, based on statistics from the
end of the 2000s (Lagstrup & O’Kelly, 2012). In this study, among a 55-year-
old male cohort, IHD as the cause of death was higher than the European
average, and it is important to reiterate that the vast majority of deceased men
were from Estonia.

According to data of the WHO, higher mortality among Estonian men com-
pared to Swedish ones has remained, although mortality from CVD has de-
creased, especially among Estonian men. For instance, SDR from IHD was
nearly seven times higher among Estonian men compared to Swedish men in
1998, and three times higher in 2010, and about two times higher in 2016,
respectively (WHO, 2022f). Over ten years (2012 vs 2002) the age-standardized
mortality rate from CVDs has declined by one third among Estonian as well as
among Swedish men.The age-standardized mortality rate from IHD has de-
clined by nearly two-fifths in both countries (Townsend et al., 2016). This trend
indicates an improvement in mortality rate from CVDs, especially among
Estonians, but a worse initial position of Estonia in mortality from CVDs in the
early 2000s, reflected in the result of this study, whereby the discrepancy of
SDR between Estonian men and Swedish men is still apparent.

Based on worldwide literature, the difference in mortality between Estonia
and Sweden could be explained as a consequence of political development (e.g.
a stagnation period due to belonging to the Soviet Union in Estonia). The same
opinion has been presented in other published articles, that higher mortality in
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Eastern European countries compared to Western European countries could be
explained by the transition to a market economy after re-independence in 1991
(Brainerd & Cutler, 2005; Ezzati et al., 2015), and by differences in the
management of lifestyle factors and the quality of treatment of CVDs in
19902013 (Moran et al., 2014; Roth et al., 2015).

Risk factors for cardiovascular mortality in a 55-year-old male cohort in
Estonia and Sweden in the second wave of the study

In the present study, smoking was identified as significant risk factor for cardio-
vascular, non-cardiovascular, as well as for all-cause mortality among Estonian
and Swedish 55-year-old men over a 13-year follow-up period, as the pre-
valence of current smoking in the first wave was significantly higher among
deceased men than living men. It is remarkable that nearly two fifths of male
smokers died, compared to nearly one third of male non-smokers, over the
follow-up period, and that half of smokers died from CVDs. The findings of the
present study are consistent with other research that current smoking is a strong
risk factor for both premature cardiovascular (Mons et al., 2015), as well as for
all-cause mortality (Agudo et al., 2012; Gellert et al., 2012; Iso et al., 2005).

Although, the consequences of current smoking on the organism have not
been investigated in this study, it is a well-documented fact that current smoking
causes smoking-related atherosclerosis by enhancing oxidative stress (Barua &
Ambrose, 2013; Virdis et al., 2010), resulting in atherosclerotic cardiovascular
disease (Mucha et al., 2006; Pan et al., 2015). As discussed previously, these
changes lead to premature death and to loss of daily adjusted life-years, espe-
cially in men (Reitsma et al., 2017).

Smoking must be prevented, and smoking cessation is the most effective
action for patients with cardiovascular disease to reduce cardiovascular mor-
tality, particulary among men. It is important to more vigorously emphasise the
harmful effects of smoking on health. Among patients with high cardiovascular
risk, an individual-based, sustainable, multidisciplinary intervention is funda-
mental. According to the best practice in Finland, smoking cessation was one
component (alongside nutrition, serum cholesterol, blood pressure), contribu-
ting to the 84% decline in coronary heart mortality in the middle age population
during 1972-2014 (Vartiainen, 2018).

Biomarkers for cardiovascular mortality in the 55-year-old male cohort in
Estonia and Sweden in the second wave of the study. Blood tests collected in
the first wave of this study showed that level of plasma glucose, CRP and IL-6
was significantly higher for cardiovascular mortality among those study
subjects who died during the next 13 years compared to survivors in the second
wave of the study. However, from biomarkers, only IL-6 was significant pre-
dictor for cardiovascular mortality in men in the Cox proportional model.

The results of the present study are almost in line with other observational
studies, that CRP and IL-6 are predictors of earlier subclinical vascular damage
(Al Rifai et al., 2017; McEvoy et al., 2015), predicting pronouncing lower sur-
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vival of CVD among men (Liu J. et al.,, 2020), reflecting chronic level of
inflammation in the body. For example, in the SWESTONIA study, the level of
IL-6 in the blood of the subjects increased the risk for both cardiovascular and
non-cardiovascular mortality by two times, which is in line with other studies
(Li et al., 2017; Patterson et al., 2015). Moreover, based on worldwide litera-
ture, an elevated level of IL-6 in the blood of smokers compared to non-smokers
was a risk factor for both cardiovascular mortality as well as for all-cause mor-
tality (Baune et al., 2011; Li et al., 2017).

6.4. Strengths and limitations of the present study

Strengths of the present study were as follows:

1. Longitudinal design of this study enabled to observe the same participants
over the 13-year follow-up period, to evaluate the prevalence and risk factors
of AH, and to describe cardiovascular mortality in Estonia and Sweden.

2. The same methodology used in the first and second wave of this study in
Estonia and Sweden allowed to compare two countries in two time points.

3. Collection of data on psychosocial factors, personality traits, lifestyle fac-
tors, health indicators, including cardiovascular biomarkers, allowed to
provide a comprehensive and innovative overview of risk factors attributed
to AH and cardiovascular mortality.

4. The use of morbidity data from Estonian and Swedish local registers enable
to discover the proportion of AH among all CVD diagnosis and to assess risk
factors of AH over the 13-year follow-up period. The use of mortality data
from Estonian and Swedish Cause of Death Register allowed to give a
precise overview of the causes of deaths among enrolled participants over
the the 13-year follow-up period.

Limitations of the present study were as follows:

1. The sample sizes in Estonia and Sweden were quite small, hence, significant
differences between study groups might have remained undetected.

2. The response rate in the follow-up study was lower than expected, parti-
cularly in Estonia, which did not allow to perform all the planned analyses in
all subgroups and the study estimates were not as precise as one might wish.

3. Self-reported data can result in bias, as participants are less likely to be
honest about information related to risk behaviours or indicators of un-
healthy lifestyle.

4. Data on all risk factors was collected only in the first and last years of the
study, therefore no information is available for the intervening years.
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7. CONCLUSIONS

According to the results of the SWESTONIA study, the prevalence of AH was
significantly higher in Estonian compared to Swedish cohorts after a 13-year
follow-up period. Several psychosocial factors and personality traits were
associated with AH in Estonia and Sweden. In the Estonian substudy, obesity
was the main predictor of AH in the 55-year-old cohort in the second wave of
the study. Based on the SWESTONIA study, CVD-related mortality was signi-
ficantly higher among the 55-year-old cohort of men in Estonia than in Sweden
in the second wave of this study.

The specific conclusions are as follows:

1. AH was diagnosed in more than half of Estonians, but in more than one-third
of Swedes in the 55-year-old cohort after a 13-year follow-up period. Signi-
ficantly higher depressive mood and influence of negative SLEs, but lower
quality of life, prevailed in both cohorts of Estonians compared to Swedes in
both study waves. Influence of negative SLEs was significantly higher, and
mastery significantly lower among 55-year-old adults with a diagnosis of
AH compared to those without this diagnosis in Estonia, but not in Sweden.

2. Prevalence of AH increased significantly in the Estonian 55-year-old cohort
over the 13-year follow-up period. Several psychosocial and lifestyle factors,
and health indicators showed independent association with AH, but in the
final model, only obesity was significantly associated with AH in the second
wave of this study.

3. One fifth of Estonian and Swedish men in the 55-year-old cohort died over
the 13-year follow-up period. Nearly half of all causes of death were due to
CVDs. The number of CVD-related deaths was six times higher in Estonia
than in Sweden. Current smoking and plasma levels of IL-6 were significant
predictors for cardiovascular mortality in the cohort of Estonian and Swedish
men.
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8. PRACTICAL IMPLICATIONS

The findings of the SWESTONIA study are beneficial for primary and secon-
dary prevention. The sustainable management of risk factors is the cornerstone
of measures to reduce the burden of morbidity of AH and the related mortality
from CVDs in Estonia.

The specific practical recommendations are as follows:

1. Psychosocial factors and personality traits could be screened during primary
and the secondary prevention of AH.

2. It is recommended to add the Pearlin Mastery Scale to the guidelines on the
management of AH to measure individual self-belief to cope with psycho-
social stress.

3. From lifestyle factors, special attention should be paid to the prevention of
obesity and smoking, and to the cessation of smoking using individual,
group- and population-based approaches.

4. People at lifetime risk of AH should be detected and treated early, using a
comprehensive approach regarding all risk factors, and e-health strategies for
the monitoring of treatment.

5. An effective, long-term, centrally coordinated intersectoral approach should
be a central part of interventions in the prevention of AH, including focusing
on vulnerable sub-groups of the population, and following best practices of
neighbouring countries (e.g. Sweden, Finland).
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SUMMARY IN ESTONIAN

Arteriaalse hupertensiooni levimus, kardiovaskulaarne
suremus ja nendega seotud riskitegurid:
13-aastane longituuduuring 35- ja 55-aastaste
taiskasvanute hulgas Eestis ja Rootsis

Arteriaalne hiipertensioon (AH) on levinud haigus, mis tdstab oluliselt riski
kardiovaskulaarseks (KV) haigestumuseks (Abbafati et al., 2020) ja suremuseks
(Lozano et al., 2012). AH, mida defineeritakse kui siistoolne vererhk >140
mmHg ja/voi diastoolne vererohk >90 mmHg (Williams et al., 2018), tiisistub
ennekdike isheemilise siidamehaigusena (ISH) (Rapsomaniki et al., 2014).

AH mittemodifitseeritavateks riskiteguriteks on vanus (Hay et al., 2020), sugu
(Gerdts et al., 2022) ja périlikkus (Horan et al., 2007). AH modifitseeritavateks
riskiteguriteks on elustiili tegurid (ebatervislik toitumine, kehaline inaktiivsus,
liigne alkoholi tarvitamine, suitsetamine) (Williams et al., 2018) ning normist
korgem kehamassiindeks (KMI) (Hall et al., 2015; Landsberg et al., 2013).

Lisaks on AH kujunemine seotud kroonilise psiihhosotsiaalse stressi (Infurna
et al., 2018; Kivimdki & Steptoe, 2018; Pedersen et al., 2017) ja isiksuseomadus-
tega (Infurna & Okun, 2015; Roepke & Grant, 2011). Isiksuseomadustest voivad
madal meisterlikkuse ja enesehinnangu tase olla kas mediaatoriteks voi mode-
raatoriteks, mille kaudu psiihhosotsiaalsed tegurid avaldavad negatiivset mdju
indiviidi tervisele (Ben-Zur, 2016; Bleidorn & Schwaba, 2018).

Eesti ja Rootsi poliitiline ja sotsiaalmajanduslik areng on olnud erinev. Kui
Eesti vabanes Noukogude Liidu koosseisust ja taastas riigi iseseisvuse 1991.
aastal, siis Rootsi areng on olnud stabiilne viimased 200 aastat. Viimase 30 aasta
jooksul on inimarengu indeks olnud Eestis madalam kui Rootsis. Néiteks 2018.
aastal oli see Eestis 0,89 ja Rootsis 0,94 (UNDP, 2022a).

Moodunud 30 aasta jooksul on vanusele standarditud AH levimus 30—79-
aastaste tdiskasvanute hulgas Eestis vihenenud 46,3%-1t 1993. aastal 40,3%-le
2018. aastal (Rootsis vastavalt 38,9%-1t 30,8%-le) (WHO, 2022a). Vanusele
standarditud suremus (100 000 inimese kohta) vereringeelundite haigustesse on
viahenenud 712-1t 1993. aastal 310-le 2016. aastal (Rootsis vastavalt 320-1t 151-
le) (WHO, 2022b).

AH levimuse ja KV suremuse ning nendega seotud riskitegurite laiemaks
moistmiseks kavandati Eestis ja Rootsis 35- ja 55-aastaste kohortide prospek-
titvne longituuduuring I lainega 1997. aastal (Johansson et al., 2002; Undén et
al., 2001) ja II lainega 2010. aastal. Riskiteguritest keskenduti psithhosotsiaalse-
tele teguritele, isiksuseomadustele, elustiili teguritele ja tervisenditajatele. Uurin-
gu uudsus seisnes selles, et Eestis uuriti psiihhosotsiaalsete tegurite ja isiksuse-
omaduste seost AH-ga esimest korda. Lisaks andsid uuringu tulemused ainu-
laadse vOimaluse vorrelda Eestit ja Rootsit kui erineva poliitilise ja sotsiaal-
majandusliku arenguga riiki.
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Eesmargid

Doktorivéitekirja tildeesmérgiks oli saada tdenduspdhine iilevaade AH levimu-
sest, KV suremusest ning nendega seotud riskiteguritest Eesti ja Rootsi 35- ja
55-aastaste kohortides 13-aastase prospektiivse longituuduuringuga.

Uurimuse alaeesmirgid olid jargmised:

1. Kirjeldada AH levimust 13-aastase jalgimisperioodi moodudes, uurida psiihho-
sotsiaalseid tegureid ja isiksuseomadusi Eesti ja Rootsi 35- ja 55-aastaste
kohordis molemas uuringulaines ning analiiiisida nende tegurite seost AH-ga
Eesti ja Rootsi 55-aastaste kohordis uuringu II laines (I artikkel).

2. Kirjeldada AH levimust mdlemas uuringulaines ning uurida psiihhosotsiaal-
sete tegurite, isiksuseomaduste, elustiili tegurite ja tervisenditajate seost AH
diagnoosiga 55-aastaste kohordis uuringu II laines Eestis (II artikkel).

3. Analiiisida KV suremust ja sellega seotud riskitegureid mitte-KV ja iild-
suremuse kontekstis Eesti ja Rootsi 55-aastaste meeste kohordis pérast 13-
aastast jalgimisperioodi (III artikkel).

Metoodika

Uuring pohines prospektiivsel longituuduuringul, mis viidi samaaegselt labi
Eestis ja Rootsis (SWESTONIA uuring) I lainena 1997. aastal ja II lainena 2010.
aastal. SWESTONIA uuring jaotati pohi- ja alamuuringuks. PGhiuuring viidi 18bi
Tartus (Eesti) ja Sollentunas (Rootsi) 35- ja 55-aastaste meeste ja naiste hulgas
Alamuuring viidi 14bi 55-aastaste meeste ja naiste hulgas ainult Tartus. Pohi- ja
alamuuringuga saadud andmed jagunesid primaarseteks ja sekundaarseteks.

Uuringu valim
Primaarsed andmed SWESTONIA uuringu I laines
Pohiuuring (1 ja 111 artikkel). Vastavalt Eesti ja Rootsi Rahvastikuregistritest
saadud andmetele 35- ja 55-aastaste isikute kohta kutsuti juhuvaliku alusel
uuringusse kummaski riigis 100 meest ja 100 naist mdlemast vanuskohordist
(n=800). Uuringu I laines osales kokku 549 uuritavat (277 Eestis ja 272
Rootsis). Tdpsustamata vastamismddr Eesti 35-aastaste kohordis oli 70,0% ja
55-aastaste kohordis 68,5% ning Rootsis vastavalt 70,0% ja 66,0%.
Alamuuring (11 artikkel). Vastavalt Eesti Rahvastikuregistrist saadud and-
metele 55-aastaste isikute kohta kutsuti juhuvaliku teel uuringusse Tartus 250
meest ja 250 naist (n=500), kellest osales uuringus 330. Tdpsustamata vastamis-
maér oli 66,0%.

Primaarsed andmed SWESTONIA uuringu II laines

Pohiuuring (1 ja I1I artikkel). Aastal 2010 moodustasid II laine algse valimi 277
uuringu I laines osalenut Eestist ja 272 Rootsist. Vastavalt molema riigi
Rahvastikuregistritest saadud andmetele oli uuringu II laine alguseks surnud 36
I laines osalenut, neist Eestist neli isikut 35-aastaste ja 27 isikut 55-aastaste
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kohordist ning Rootsist viis isikut, kdik 55-aastaste kohordist. Lisaks puudusid
Eesti Rahvastikuregistris kodused aadressid 10 uuritava kohta, kes osalesid I
uuringulaines. Seega kaasati pShiuuringu II lainesse kokku 503 uuritavat (236
Eestist ja 267 Rootsist), kellest osales 371 (158 Eestist ja 213 Rootsist). Tépsus-
tamata vastamismddr oli Eestis 35-aastaste kohordis (kes olid saanud 48-aas-
taseks) 54,7% ja 55-aastaste kohordis (kes olid saanud 68-aastaseks) 81,5%
ning Rootsis vastavalt 73,6% ja 86,6%.

Alamuuring (11 artikkel). Aastal 2010 moodustas II laine algse valimi Eestis
55-aastaste kohordist 330 I laines osalenut. Eesti Rahvastikuregistrist saadud
andmete jargi oli Il laine alguseks surnud 44 isikut. Seega kaasati alamuuringu
IT lainesse 55-aastaste kohordist (kes olid saanud 68-aastaseks) 286 meest ja
naist, kellest osales 219. Tdpsustamata vastamismair oli 76,7%. Edaspidi kasu-
tatakse vanuskohortide kirjeldamisel uuritavate vanust I laine jargi.

Sekundaarsed andmed SWESTONIA uuringu II laines

Haigestumuse andmed (1 ja Il artikkel)

II uuringulaine alguses saadi Eesti Haigekassast ja Rootsi Rahvuslikust Patsien-
tide Registrist koigi I laines osalejate kohta haigestumuse andmed diagnoosi-
koodide 100-199 (vereringeelundite haigused) kohta perioodil 01.01.1999—
31.03.2011 Rahvusvahelise Haiguste Klassifikatsiooni versioon 10 (RHK-10)
jargi (ICD, 2010).

Suremuse andmed (111 artikkel)

I uuringulaines kuulus Eesti ja Rootsi 55-aastaste kohorti kokku 268 isikut.
Vastavalt Eesti ja Rootsi Rahvastikuregistritest saadud andmetele oli uuringu II
laine alguseks neist surnud 32 isikut (27 Eestist ja viis Rootsist), kellest 30 olid
mehed. Eesti ja Rootsi Surmapohjuste Registritest saadi surmapdhjused 32
surnud isiku kohta perioodil 01.01.1999-31.03.2011 RHK-10 jirgi (ICD,
2010).

Andmete kogumine
Primaarsed andmed SWESTONIA pohi- ja alamuuringu I laines
Kutse (kaaskiri, kiisimustik ja ettemakstud vastusiimbrik) uuringus osalemiseks
saadeti potentsiaalsetele uuritavatele posti teel. Meeldetuletuskiri saadeti 10
pdeva pérast neile, kes ei olnud vastanud esimesele kutsele. Kui uuritav ei olnud
saatnud vastust teisele uuringukutsele, kontakteeruti temaga telefoni teel.
Uuringukutse kaaskirjas paluti uuritaval tulla visiidile Tartu Ulikooli Kliini-
kumi Eestis ja Karolinska Ulikooli haiglasse Rootsis. Visiidi kiigus viidi libi
kehaline hindamine, vdeti vereanaliiiis ja paluti uuritaval tiita kiisimustik. Eesti
ja Rootsi uuritavate vereproovid analiiiisiti Karolinska Ulikooli haigla laboris
Rootsis.

Primaarsed andmed SWESTONIA pohi- ja alamuuringu 11 laines

IT laines ei teostatud uuritavate kehalist hindamist ega voetud vereanaliiiise,
kuid kasutati I lainega identset kiisimustikku, millesse lisati kiisimused keha-
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kaalu, -pikkuse ja siistoolse, diastoolse vererohu kohta. Kiisimustik koos kutse-
ga (kaaskiri ja ettemakstud vastus-limbrik) saadeti potentsiaalsetele uuritavatele
postiga. Kui uuritav ei vastanud kolme nédala jooksul, kontakteeruti temaga
telefonitsi. Uuringu lébiviijad ei saanud kontakti 21 isikuga (telefoninumber
polnud kittesaadav) ja 13 isikut keeldusid uuringus osalemisest.

Uuringus kasutatud tunnused

Primaarsed tunnused

Kiisimustik (vt Lisa)

1) Taustategurid (I, II, III artikkel). Kasutati vanus, sugu, haridustase, pere-
konnaseis.

2) Psiihhosotsiaalsed tegurid (I, II artikkel). Kasutati valideeritud moddikuid:
negatiivsed stressitekitavad elusiindmused (NSES) (Life stress) (Avison &
Turner, 1988), depressiivne meeleolu (Depression Model) (Pearlin et al.,
1981), Goteborgi elukvaliteedi instrument (Gothenburg Quality of Life
Instrument) (Tibblin et al., 1990).

3) Isiksuseomadused (I, II artikkel). Kasutati valideeritud moddikuid: Pearlin’i
meisterlikkuse skaala (Pearlin Mastery Scale) (Pearlin et al., 1981), Rosen-
berg’i enesehinnangu skaala (Rosenberg Self-esteem Scale) (Pearlin et al.,
1981) ja A-tliipi kditumismuster (Type A behaviour pattern) (Karlberg et
al., 1997).

4) Elustiili tegurid (I, II artikkel). Uuriti toitumist, kehalist aktiivsust, alko-
holi tarvitamist ja suitsetamist (Johansson et al., 2002).

5) Tervisenditajad (I, II artikkel). I laines mdddeti uuritava kehalisel hinda-
misel kehakaal, -pikkus ja arvutati KMI; moddeti siistoolne ja diastoolne
vererdhk ning médrati KV biomarkerid: iildkolesterool ja selle fraktsioonid,
trigliitseriidid, C-reaktiivne valk, interleukiin-6, fibrinogeen ja veregliikoos.
IT laines saadi uuritava kehakaal, -pikkus, siistoolne ja diastoolne vererdhk
kiisimustikust.

Sekundaarsed tunnused
Haigestumuse andmed (I ja II artikkel) hdlmasid diagnoose 100-199 (vere-
ringeelundite haigused) RHK-10 jérgi (ICD, 2010). Uuringu II laines osalejad
jaotati AH-ga ja AH-ta kohortidesse. AH-ga kohorti kuulusid uuritavad, kellel
esines perioodil 01.01.1999-31.03.2011 raviteenuste arvetel diagnoosikood 110
(raskusaste I-III) v&i I11 (raskusaste I-III) ja oli véljastatud vdhemalt liks
retsept antihiipertensiivsele ravimile.

Suremuse andmed (III artikkel). Surmapdhjused jagati KV-ks (121, 125,
105, 107, 170.2, K55.0, 142) ja mitte-KV-ks RHK-10 tuginedes (ICD, 2010).

Statistiline andmeanaliiiis

Andmeanaliiiisiks kasutati statistika tarkvarapakette Statistica ja SPSS. Psiihho-
meetriliste moddikute sisereliaablust hinnati Cronbach a-kordajaga, mis jii
vahemikku 0,70—0,99. Andmete normaaljaotust hinnati Wilk W-testiga; riithmade-
vahelist erinevust #-testiga (parameetrilised tunnused) ja Wilcoxon testiga (mitte-
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parameetrilised tunnused); kategoorilisi tunnuseid vorreldi hii-ruut testiga ning
kahte mittesoltuvat kohorti (AH-ga ja AH-ta uuritavad) Mann-Whitney U-
testiga. Tunnuste vahelist seost hinnati lineaarse ja logistilise regressioonana-
liitisi ning elulemust Cox’1 regressioonmudeli abil.

Tulemused

Arteriaalse hiipertensiooni levimus, psiihhosotsiaalsed tegurid ja isiksuse-
omadused SWESTONIA pdéhiuuringus (I artikkel)

Pérast 13-aastast jélgimisperioodi oli AH levimus 35-aastaste kohordis Eestis
21,4% ja Rootsis 4,8% (p<0,001) ning 55-aastaste kohordis vastavalt 52,3% ja
37.3% (p<0,001).

Psiihhosotsiaalsetest teguritest oli depressiivse meeleolu mediaanskoor olu-
liselt korgem (p<0,001) ja iildine elukvaliteedi mediaanskoor oluliselt madalam
(p<0.001) Eestis vorreldes Rootsiga nii 35- kui 55-aastaste kohordis I ja II
laines. NSES arv ja NSES moju indiviidile (cm-s) kogumojust mediaanskoorid
olid oluliselt korgemad (p<0,001) Eesti mdlemas vanuskohordis vdrreldes
Rootsiga I ja II laines, v.a Eesti 35-aastastel II laines.

Isiksuseomadustest olid meisterlikkuse ja enesehinnangu mediaanskoorid
oluliselt madalamad (vastavalt p<0,001 ja p<0,01) 35-aastastel Eestis vorreldes
Rootsiga I ja II laines. 55-aastastel Eestis vorreldes Rootsiga oli meisterlikkuse
mediaanskoor oluliselt madalam (p<0,01) I laines, enesehinnangu mediaanskoor
oluliselt madalam (p<0,001) II laines ning A-tiilipi kditumismustri mediaan-
skoor oluliselt madalam I ja II laines (vastavalt p<0,05 ja p<0,001).

Vorreldes Eesti 55-aastaste AH-ta kohordiga oli AH-ga kohordis NSES-st
moju mediaanskoor oluliselt korgem (p<0,05) ja meisterlikkuse mediaanskoor
oluliselt madalam (p<0,05). Lineaarne regressioonanaliilis (pérast soole, pere-
konnaseisule ja haridustasemele kohandamist) niitas, et AH-ga 55-aastastel
eestlastel oli NSES-st mdju ja meisterlikkus seotud depressiivse meeleoluga (R
Square=0,311, F*%=22.69, p<0,001). Rootslastel taolist seost ei leitud (p=0,07).

Arteriaalne hiipertensioon, psiihhosotsiaalsed tegurid, isiksuseomadused, elu-
stiili tegurid ja tervisenditajad Eesti 55-aastaste alamuuringus (II artikkel)
13-aastase jalgimisperioodi jdrel oli 55-aastaste eestlaste hulgas AH levimus
suurenenud 4,1%-1t 53,0%-ni.

Vorreldes uuringu I lainega olid II laines:

— psithhosotsiaalsetest teguritest iildise elukvaliteedi ja sellega seotud alam-
domeenide (sotsiaalne, fiiiisiline ja vaimne heaolu) mediaanskoorid oluliselt
madalamad (vastavalt p<0,001, p<0,01, p<0,001, p<0,001) ning depressiivse
meeleolu ja NSES arvu mediaanskoorid oluliselt madalamad (vastavalt
p<0,001, p<0,01).

— isiksuseomadustest nii enesehinnangu kui meisterlikkuse mediaanskoorid
oluliselt korgemad (p<0.001).
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— elustiili teguritest toidurasva kvaliteedi (korgem skoor néitas rohkem polii- ja
monokiillastumata rasvhappeid toidusedelis) mediaanskoor ja kehaline
aktiivsus (korda kuus) oluliselt kdrgemad (vastavalt p<0,001 ja p<0,01) ning
alkoholi tarvitamise mediaanskoor (grammi puhast etanooli nédalas) ja
suitsetamise levimus oluliselt madalamad (vastavalt p<0,001 ja p<0,001).

Vorreldes AH-ta uuritavatega olid AH-ga uuritavatel II laines:

— psiihhosotsiaalsetest teguritest nii lildine elukvaliteedi kui selle alamdomeeni
fuitisilise heaolu mediaanskoor oluliselt madalamad (vastavalt p<0,05 ja
p<0,01), kuid depressiivse meeleolu mediaanskoor ja NSES moju indiviidile
mediaanskoor oluliselt korgemad (vastavalt p<0,05 ja p<0,05). NSES hulgas
oli suurim moju isiklikul haigusel (38,8%, moju ulatus 319,6 cm kogu-
mdjust) ja finantsprobleemidel (27,8%, mdju ulatus 313,0 cm kogumdjust).

— isiksuseomadustest meisterlikkuse mediaanskoor oluliselt madalam (p<0,05).

— elustiili teguritest suitsetamise levimus oluliselt madalam (p<0,05).

— tervisenditajatest rasvumuse levimus oluliselt korgem (p<0,001).

Logistiline regressioonmudel néitas, et rasvumus (KMI>30,0 kg/m?) ennustas

neli korda kdrgemat Sanssi (OR=4,03, 95%CI 1,63—10,01, p=0,03) AH kuju-

nemiseks vorreldes normkaalus uuritavatega (KMI<24,9 kg/m?).

Kardiovaskulaarne suremus ning selle riskitegurid mitte-kardiovaskulaar-
se ja iildsuremuse kontekstis SWESTONIA péhiuuringus (I1I artikkel)

II uuringulaine alguseks oli Eestis ja Rootsis I uuringulaines osalenud 137
mehest surnud 30 (neist Eestist 86,7%). Surmapdhjuste jargi olid 13 (43,3%)
KV ja 17 (56,7%) mitte-KV surmad. KV suremuse rithmas suri 76,9% ISH
tottu. Cox’i vordeliste riskide mudeli tulemustest selgus, et tdendosus surra KV
haigustesse oli 6,4 (95% CI 1,7-23,1) korda suurem suitsetajatel ja 2,1 (95% CI
1,4-3,1) korda suurem korge interleukiin-6 tasemega isikutel; mitte-K'V sure-
muse korral olid vastavad riskide suhted 4,6 (95% CI 1,6—13,2) ja 1,7 (95% CI
1,4-2,1).

Jareldused

SWESTONIA pohiuuringus leiti, et parast 13-aastast jalgimisperioodi oli AH
levimus oluliselt korgem Eestis kui Rootsis. Mdlemas riigis oli AH seotud mit-
mete psiihhosotsiaalsete tegurite ja isiksuseomadustega. Eesti alamuuringu 11
laines leiti, et 55-aastaste kohordis oli rasvumine peamine AH teket ennustav
riskitegur. KV suremus Eesti ja Rootsi 55-aastaste meeste kohordis oli

SWESTONIA pd&hiuuringu jélgimisperioodi 16pus oluliselt kdrgem Eestis kui

Rootsis.

To61 pohinevad tdpsemad jareldused on jargmised:

1. AH diagnoositi 55-aastaste kohordis enam kui pooltel eestlastel, kuid enam
kui kolmandikul rootslastel 13-aastase jdlgimisperioodi lopus. Molemas
vanuskohordis oli eestlastel vorreldes rootslastega oluliselt korgem depres-
siitvne meeleolu ja NSES-st mdju, kuid madalam {ildine elukvaliteet mdle-

96



mas uuringulaines. Vorreldes 55-aastaste AH-ga rootslastega oli eestlastel
NSES-st moju oluliselt kdrgem ja meisterlikkus oluliselt madalam.

AH levimus suurenes oluliselt Eesti 55-aastaste kohordis 13 aasta jooksul.
Mitmed psiihhosotsiaalsed ja elustiili tegurid ning tervisenditajad néitasid
soltumatut seost AH-ga, kuid 16plikus regressioonmudelis oli AH-ga seotud
vaid rasvumine.

. Uks viiendik Eesti ja Rootsi 55-aastaste meeste kohordist suri 13 aasta

jooksul. Ligi pooled surmadest olid tingitud KV haigustest ja nendega seotud
surmade arv oli Eestis kuus korda kdrgem kui Rootsis. Eesti ja Rootsi mees-
te kohordis ennustasid KV suremust suitsetamine ja vereplasma interleukiin-
6 kdrgem tase.

Praktilised soovitused

SWESTONIA uuringu tulemused on kasulikud primaarseks ja sekundaarseks
ennetuseks. Riskitegurite jatkusuutlik késitlus on oluline AH haigestumuse ja
sellega seotud KV suremuse vihendamiseks Eestis.

1.

2.

To6l1 pohinevad tdpsemad praktilised soovitused on jargmised:
Psiihhosotsiaalsed tegurid ja isiksuseomadused voiks vélja soeluda AH pri-
maarse ja sekundaarse ennetuse viltel.

Pearlini meisterlikkuse skaala on soovitav lisada AH késitluse ravijuhendis-
se, et hinnata indiviidi eneseusku toime tulla psiihho-sotsiaalse stressiga.

. Elustiili teguritest tuleb erilist tdhelepanu pddrata rasvumise ja suitsetamise

ennetamisele ning suitsetamisest loobumisele indiviidi-, riihma- ja rahvastiku-
pohise ldhenemise abil.

AH riskirithma kuuluvaid isikuid tuleb avastada ja ravida varakult kasutades
selleks terviklikku ldhenemist koigi riskitegurite osas ning rakendades
erinevaid e-tervise strateegiaid ravi jalgimiseks.

. Tohus, pikaajaline ja keskselt koordineeritud valdkondadevaheline 1dhene-

misviis peab olema AH ennetuses keskne, sealhulgas tuleb keskenduda
haavatavatele elanikkonna rithmadele ja jdrgida naaberriikide (nt Rootsi,
Soome) parimaid praktikaid.
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APPENDIX: Questionnaire

KUSIMUSTIK SUDAME-VERESOONKONNA HAIGUSTE RISKIFAKTORITE
VALJASELGITAMISEKS

Osalesite aastatel 1997-1998 SWESTONIA uuringus. SWESTONIA 13-aasta jdreluuringus
soovime taas selgitada Teie siidame-veresoonkonna haiguste riskitegurid. Palume Teil tiita
kiisimustik oma harjumuste ja eluolu kohta (nt toitumine, fiilisiline koormus, suitsetamine,
elukvaliteet).

Antud uuring on heaks kiidetud Tallinna Inimuuringute Eetika Komitee poolt (2007).
Andmete todtlemisel ei kasutata Teie nime ega isikukoodi ja uuringutulemused avaldatakse

summaarselt kdigi uuritute kohta.

* Ees- ja perekonnanimi

e Pikkus
e Kaal
Vererdhk (kui Teil on voimalik miiirata)
parem kiisi
Siistoolne (iilemine ndit) Diastoolne (alumine niit)
vasak kiisi
Siistoolne (iilemine niit) Diastoolne (alumine ndiit)
TAUSTA KUSIMUSED
1. Sugu
mees
naine
2. Vanus aastat
3. Elukutse
Tooiilesanded
4. Haridus
péhikool
U giimnaasium/keskkool

1-2 aastat dppimist pérast giimnaasiumi/keskkooli
T viihemalt 3-4 aastat Gppimist pérast giimnaasiumi, kaasa arvatud korgem haridus

5. Perekonnaseis
abielus/vabaabielus
vallaline/lesk/lahutatud

6. Mitu alla 16. aastast last elab teil kodus?

KUSIMUSED TOITUMISTAVADE KOHTA viimase nelja niidala jooksul
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7. Kui tihti on Teil kombeks siiiia nii hommiku-, l6una- kui ka dhtusdoki?
harva
monikord
enamasti

8. Kui tihti on Teil kombeks siiiia hommikusooki?
1 kord niidalas
2-3 korda nidalas
| 4-5 korda nidalas
6-7 korda niidalas

9. Kui tihti on Teil kombeks siiiia lounasooki?
1 kord nidalas
| 2-3 korda nédalas
| 4-5 korda nidalas
6-7 korda niidalas

10. Kui tihti on Teil kombeks siiiia dhtusdoki?
1 kord nidalas
| 2-3 korda niidalas
4-5 korda nédalas
6-7 korda niidalas

11. Mitu vdileiba (leib, v6i/ margariin ja leivamiiire) Te pédevas soiote?
| mitte iihtegi
koige rohkem 2 voileiba
3-5 voileiba
I vihemalt 6 vdileiba

12. Mida Te tavaliselt leiva peale méiirite?
| voi, taluvdi, Voideks voi Bregott (80% rasva)
lahja voi ja/voi lauamargariin Litta, Bordseve, Flora, Rama, Voimix, Allround
(60% rasva)
Nytta, Vigor, Keiju vdi Aroma (40% rasva)
| ma el mddri mingit rasvainet (leivamdiret) leiva peale

13. Kui palju vdid voi margariini Te iihe vdileiva peale panete?
palju (umbes 10 g)
' mdddukalt (umbes 5 g)
veidi (alla 5 g)
I["ei kasuta tildse

14. Kui palju juustu-, vorsti- vdi maksapasteediga leivaviile Te pievas soote?
Vihemalt 6
I113-5
I01-2
Mitte iihtegi
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15. Kui palju juustuviile Te vaileiva peale panete?
13 vdi rohkem viilu
T2 viilu
1T viilu
Cma el s66 juustu

16. Misssugust piima, keefiri vdi jogurtit Te eelistate?
tavalist (3% rasvasisaldusega)
_[lvdipiima (2,5% rasvasisaldusega)
lvildin piimaprodukte

17. Kui sageli Te sddte puuvilju véi marju?
Charva
Imoni kord nadalas
iga piev
mitu korda pievas

18. Kui sageli Te siite praetud kartuleid, friikartuleid vdi kartulihautist?
" Upaar korda niidalas
I1 kord nidalas
Ipaar korda kuus
peaaegu mitte kunagi

19. Kui sageli Te sdote juurvilju vdi aedvilja (vilja arvatud salat, tomat, kurk)?
_Upaar korda niidalas v&i veel harvemini
|peaaegu iga piev
" Crohkem kui iiks kord pievas

20. Kui sageli Te soite rasvast kala (heeringas, riim, lIohe, makrell)?
lharva
1-2 korda niidalas
3 korda nédalas voi sagedamini

21. Kui sageli Te stéte praevorsti, pizzat, hamburgerit vdi peekonit piieva kdige tugevamaks
sodgikorraks?
paar korda nidalas voi sagedamini
111 kord nédalas
|paar korda kuus
[peaaegu mitte kunagi

22. Kas Te laikate peki liha kiiljest dira?
el
monikord

jah

101



23. Kui palju Te sodte mune?
| muna pievas voi rohkem
4-6 muna nidalas
[1[12-3 muna nidalas
"1 muna niddalas voi vihem

24. Kui sageli Te kasutate toidus (valmistamisel, lisate lauas) viihese rasvasisaldusega
margariini, Nyttat, Vigiri, vedelat margariini véi oli?
harva
umbes 1 kord kuus
liga piev

25. Kui sageli Te kasutate toidus rédska koort, vahukoort, vdid, Bregotti voi Hushall
margariini?
Cliga piev
umbes | kord nédalas
harva vai iildse mitte

26. Kui sageli Te sodte tshipse, Sokolaadi, saiakesi, torte, dessertjuustu?
1 paar korda nidalas vdi sagedamini
/1 kord nidalas
[ paar korda kuus
[ peaaegu mitte kunagi

27. Kui sageli Te ostate spetsiaalselt madalakalorilist ja vihe kiillastanud rasvhappeid
sisaldavat toitu?
mitte kunagi
harva
Ctihti
alati

KUSIMUSED ALKOHOLI JA SUITSETAMISE KOHTA yiimase kuu jooksul

28. Kui palju lahjat dlut Te olete joonud viimase kuu jooksul?
1 purk voi pudel (a’330 ml) paevas voi rohkem
4-6 purki nidalas (a” 330 ml)
2-3 purki nidalas (a” 330 ml)
1 purk niidalas voi vihem (a” 330 ml)
pole iildse joonud

29. Kui palju kanget/keskmise kangusega dlut Te olete joonud viimase kuu jooksul?
1 purk pdevas voi rohkem (a” 330 ml)
4-6 purki nédalas (a” 330 ml)
2-3 purki nédalas (a” 330 ml)
1 purk nédalas voi vihem (a” 330 ml)
pole iildse joonud
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30. Kui palju veini (sh kanget veini) Te olete joonud viimase kuu jooksul?
114 pudelit (4x750 ml) nddalas v61 rohkem
2-3 pudelit nédalas (2-3x750 ml)
I[1% pudelit niidalas (375 ml)
IDviihem kui ¥ pudelit nddalas (<375 ml)
pole iildse joonud

31. Kui palju kanget alkoholi (viski, likoor, viin) Te olete joonud viimase kuu jooksul?
1 pudel (750 ml) nidalas voi rohkem
350-750 ml nédalas
150-350 ml nidalas
Livdhem kui 150 ml nidalas
[pole iildse joonud

32. Kas Te suitsetate kiiesoleval ajal?
et
jah
Kui jah, siis sigarettide arv pdevas on:
Piibutubaka pakkide arv pievas on:
Suitsetan aastat

33. Kas Te kunagi varem olete suitsetanud?
Clei
[ljah
Kui jah, siis millal l5petasite?

34. Kas Te kasutate nuusktubakat?

ei
[l jah

Kui jah, siis dooside arv niidalas on:

Kasutan nuusktubakat aastat

35. Kas Te kunagi varem olete kasutanud nuusktubakat?
Clei
[jah

Kui jah, siis millal [5petasite?
KUSIMUSED KEHALISE LIIKUMISE KOHTA viimase kuu jooksul

36. Kui palju kordi Te olete viimase kuu jooksul tegelenud jérgmiste spordialadega?
Kordade arv Kui kaua (minutites)?
Jalgrattasoit
Tervisejooks
Jooksmine
Litkumisvéimlemine
Suusatamine
Sulgpall, squash
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Tennis, lauatennis

Jalutuskiik
Alatds jm fiitisiline t66

Tantsimine
Jadhoki/uisutamine

Jalgpall
Joutreening

Aeroobika ja sellega sarnane
Ujumine

Muu (mis nimelt)

37. Kas midagi sellist, mis on jirgnevalt kirjas, on Teiega viimase kuue kuu
jooksul juhtunud ja kui tugevasti see Teile mdjus? Palun hinnake, kuidas juhtum
Teile mdjus ja miirkige joonele rist.

jah ei ei mojunud — — — —  mojjus viiga
iildse tugevalt
Lihedase inimese surm
Oma haigus
Lihedase haigus
Tootaolek

Probleemid viike-/teismelise/
tiiskasvanud lapsega

Muutunud suhted
abikaasaga

Majandusprobleemid

Mure/kurbuse perioodid

Teised juhtumid, mis Teile MOJUSIA .......oovieiiiiiiiciie e
(palun nimetage need juhtumid)

KUSIMUSED VAIMSE ENERGIA KOHTA

38. Kas Teil on viimase kuue kuu jooksul olnud mani allpool mainitud probleemidest?
jah el

On puudunud entusiasm midagi ette votta [

Soogiisu on kadunud

Olete tundnud end iiksikuna

Olete tundnud end visinuna véi Teil pole olnud huvi midagi teha

On olnud raskusi uinumisega voi enda virgena hoidmisega

Olete olnud nutuvalmis voi on Teil olnud kerge nutma hakata

Olete tundnud end masendatuna v&1 kurvana

Olete tundnud end jduetuna vai ilma energiata

Olete tundnud lootusetust tuleviku ees

R e A o S
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39.

—

10.

KUSIMUSED ISELOOMU KOHTA

Mil miifiral ndustute iga jirgmise viiitega iseenda kohta?
olen ndus osaliselt nous

Vihastun kergesti

Tahan, et koik saaks tehtud kiiresti

Inimesed iitlevad mulle sageli

,,Vota vihe tempot maha™

Elan kiire tempoga ja piitsutan end tagant

Muutun kannatamatuks, kui inimesed

teevad midagi aeglaselt

Arritun inimeste peale, kes on kohmetud ja

hooletud

Mul on alati kiire

Katsun to6tada oma tavalise tempoga isegi

siis, kui olen visinud ja tujutu

Arritun kuulates pohjalikke inimesi

. Usun, et inimesed tahavad mulle halba teha,

kui neil ainult selleks voimalus avaneb

KUSIMUSED ENESETUNDE KOHTA

ei ole ndus

40. Mil miifiral noustute voi ei noustu iildse iga jirgmise viiitega iseenda kohta?

ildse mitte  iisna vihe iisna palju
Tunnen, et olen viirtuslik
inimene, vihemalt vordne teistega
Tunnen, et mul on palju hdid
omadusi
Loppkokkuvattes kaldun alati
tundma end ebadnnestununa
Suudan koike teha sama
histi kui teised
Tunnen, et minus ei ole
palju sellist, mille iile uhke olla
Suhtun endasse positiivselt
Uldkokkuvattes olen endaga
rahul
Manikord tunnen end tdesti
vidrtusetuna
Sooviksin, et suudaksin tunda
suuremat austust enda vastu
Monikord ma arvan, et minus
pole midagi head, minuga on
lood kehvad
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KUSIMUSED PROBLEEMIDE LAHENDAMISE KOHTA

41. Mil miiéiral ndustute vdi ei ndustu iildse iga jirgmise viitega iseenda kohta?
tildse mitte iisna viihe iisna palju palju
1. Ma ei oska kohe tdesti mingit
moodi oma probleeme lahendada
2. Monikord tundub mulle, et ma
vaid héljun elus ringi
3. Mul on puudulik kontroll
asjade tile, mis minuga juhtub
4. Ma viin ellu peaaegu koik,
mida ma olen otsustanud
5. Tunnen end elus tihti
probleemide ees abitult
6. See, mis minuga tulevikus
juhtub, séltub suurel méiral
minust enesest
7. Mina ise ei saa midagi erilist
teha, et oma elus tihtsaid asju muuta

KUSIMUSED ELUKVALITEEDI KOHTA

42. Miirkige ristiga see kast, mis sobib kdige paremini sellega, kui rahul Te olete oma eluga
7-palli skaalal kiiesoleval ajal.

viga halvasti — — — suurepirane,
ei saa parem olla
1. kodu ja perekond
2. elukoht
3. too
4. majanduslik seis
5. vaba aeg
6. kuulmine
7. nigemine
8. milu
9. kehalised voimed, ,,vorm™
10. isu
11. meeleolu
12. energia
13. kannatlikkus
14. eneseusk
15. uni
16. kas Te tunnete end viljaspool

kodu olulise ja hinnatud inimesena?’
17. kas Te tunnete end kodus olulise ja
hinnatud inimesena? L

Palju tinu Teile vastamise eest!
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