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4 Abstract

ABSTRACT

Aino Lammintausta

Effects of socioeconomic status and sociodemographic features on cardiovascular disease
mortality and morbidity in Finland

From the Department of Medicine, University of Turku and Turku University Hospital

Annales Universitatis Turkuensis, Medica-Odontologica, Turku, Finland 2013.

Despite declining trends in morbidity and mortality, cardiovascular diseases have a considerable
impact on Finnish public health. A goal in Finnish health policy is to reduce inequalities in health
and mortality among population groups. The aim of this study was to assess inequalities in
cardiovascular diseases according to socioeconomic status (SES), language groups and other
sociodemographic characteristics.

The main data source was generated from events in 35-99 year-old men and women registered in
the population-based FINMONICA and FINAMI myocardial infarction registers during the years
ranging from 1988-2002. Information on population group characteristics was obtained from
Statistics Finland. Additional data were derived from the FINMONICA and FINSTROKE stroke
registers and the FINRISK Study.

SES, measured by income level, was a major determinant of acute coronary syndrome (ACS)
mortality. Among middle-aged men, the 28-day mortality rate of the lowest group of six income
groups was 5.2 times and incidence 2.7 times as high when compared to the highest income group.
Among women, the differences were even larger. Among the unmarried, the incidence of ACS was
approximately 1.6 times as high and their prognosis was significantly worse than among married
persons - both in men and women and independent of age. Higher age-standardized attack rates of
ACS and stroke were found among Finnish-speaking compared to Swedish-speaking men in Turku
and these differences could not be completely explained by SES. In these language groups, modest
differences were found in traditional risk factor levels possibly explaining part of the found

morbidity and mortality inequality.

In conclusion, there are considerable differences in the morbidity and mortality of ACS and stroke
between socioeconomic and sociodemographic groups, in Finland. Focusing measures to reduce the
excess morbidity and mortality, in groups at high risk, could decrease the economic burden of
cardiovascular diseases and thus be an important public health goal in Finland.

Key words: cardiovascular disease, myocardial infarction, stroke, socioeconomic status,

sociodemographic characteristics, Finland
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TIIVISTELMA

Aino Lammintausta

Sosioekonomisen aseman ja sosiodemografisten tekijoiden vaikutus sydidn- ja
verisuonisairauksien kuolleisuuteen ja esiintyvyyteen Suomessa

Sisdtautioppi, Turun yliopisto ja Tyks

Annales Universitatis Turkuensis, Medica-Odontologica, Turku, Suomi 2013.

Huolimatta laskevista sairastuvuus- ja kuolleisuustrendeistd, sydédn- ja verisuonisairaudet ovat yha
merkittdvd rasite Suomen kansanterveydelle. Yksi Suomen terveyspoliittinen tavoite on ollut
pienentdd védestéryhmien vilisid eroja terveydessd ja kuolleisuudessa. Tédmin tutkimuksen
tavoitteena oli tutkia vdestoryhmittdisid eroja sydédn- ja verisuonisairauksien — erityisesti akuuttien
sepelvaltimotapahtumien — sairastuvuudessa ja kuolleisuudessa Suomessa. Erityisesti pyrittiin
selvittimddn sosioekonomisen aseman, kieliryhmédn ja muiden sosiodemografisten tekijoiden

vaikutusta sydinsairastuvuuteen ja -kuolleisuuteen.

Péadasiallinen aineisto oli FINMONICA ja FINAMI -sydaninfarktirekistereihin vuosina 1988-2002
rekisterdidyt sepelvaltimotapahtumat 35-99 —vuotiailla naisilla ja miehilld. Tieto sosioekonomisista
ja sosiodemografisista ominaisuuksista saatiin Tilastokeskuksesta. Liséksi tutkimuksessa kiytettiin
FINMONICA- ja FINSTROKE- aivohalvausrekistereiden sekd FINRISKI-tutkimuksen tietoja.

Tuloluokka oli merkittdvd akuuttien sepelvaltimotapahtumien kuolleisuuteen vaikuttava tekija.
Keski-ikdisilld alimman tulokuudenneksen miehilld kuolleisuus sepelvaltimotapahtumiin oli 5.2-
kertaa ja ilmaantuvuus vastaavasti 2.7-kertaa suurempaa kuin ylimmaén tulokuudenneksen miehilla.
Naisilla erot olivat vield suurempia. Naimattomilla sepelvaltimotapahtumien ilmaantuvuus oli noin
1.6-kertaa suurempaa ja ennuste huonompi sekd michilld ettd naisilla idstd riippumatta.
Suomenkielisilld michilld oli suurempi ikdvakioitu sepelvaltimotapahtumien ja aivohalvauksen
esiintyvyys kuin ruotsinkielisilldi michilldi Turussa. Erot eivdt tdysin selittyneet eroilla
sosioekonomisessa asemassa. Perinteisten syddn- ja verisuonitautien riskitekijoiden tasoissa oli

pienié eroja kieliryhmien valilld, miki voi osittain selittdd eroja esiintyvyydessi ja kuolleisuudessa.

Tutkimus osoitti, ettd Suomessa on edelleen merkittdvid videstoryhmittdisid eroja akuuttien
sepelvaltimotapahtumien ja aivohalvauksen esiintymisessd ja kuolleisuudessa. Viestéryhmien

viliset erot sydinterveydessd ovat edelleen terveyspoliittinen haaste Suomessa.

Avainsanat: syddn- ja verisuonitaudit, syddninfarkti, aivoinfarkti, sosioekonominen asema,

sosiodemografiset ominaisuudet, Suomi
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8 Abbreviations

ABBREVIATIONS

ACS acute coronary syndrome
AHA American Heart Association
AMI acute myocardial infarction
ASA acetyl salicylic acid

BMI body mass index

BP blood pressure

CF case fatality

CHD coronary heart disease

CI confidence interval

HDL high-density lipoprotein

HR hazard ratio

ICD International Classification of Diseases
HD ischemic heart disease

LDL low-density lipoprotein

MI myocardial infarction

MONICA  MONItoring of trends and determinants of CArdiovascular disease
RR Rate Ratio

SAH subarachnoid hemorrhage

SES socioeconomic status

WHO World Health Organization
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1. INTRODUCTION

Cardiovascular diseases are a serious health problem in developed countries. Coronary heart disease
(CHD) and cerebrovascular diseases are the two leading causes of death globally (Lopez et al.,
2006). Despite the declining trends observed in the incidence and mortality of both myocardial
infarction (MI) (Pajunen et al., 2004), (Menotti et al., 2007), (Truelsen et al., 2003), (Salomaa et al.,
2006) and stroke (Pajunen et al., 2005) in Finland, the impact of cardiovascular diseases on Finnish

public health remains considerable.

The relationship between socioeconomic status (SES) and both mortality and health is well
established (Antonovsky, 1967), (Townsend and Davidson, 1982). Knowledge pertaining to the
contribution of different diseases related to socioeconomic inequalities has increased (Kunst et al.,
1998), (Mackenbach et al., 1999), (van Rossum et al., 2000), (Huisman et al., 2005), (Dalstra et al.,
2005). An inverse relationship of SES with morbidity and mortality, specifically from both MI
(Salomaa et al., 2000), (Manderbacka et al., 2006), (Mackenbach et al., 2000), (Avendano et al.,
2006), (Kiviméki et al., 2007), (Loucks et al., 2009), (Yarnell et al., 2005) and stroke, (Li et al.,
2008), (Avendano et al., 2004), (Jakovljevic et al., 2001), (Jakovljevic et al., 2001) exists in many
countries, including Finland. However, the socioeconomic gap in health and mortality is widening
in Europe (Mackenbach et al., 2003), (White, Van Galen and Chow, 2003), (Palosuo et al., 2009).
In fact, Tarkianen and colleagues show that the mortality gap between income groups widened also
in Finland in the period 1988-2007 and that this was partly due to the slower decline in the rate of
fatal coronary events in men in the lowest income groups (Tarkiainen et al., 2012). In both men and
women, cardiovascular diseases account for the biggest proportion of the mortality inequalities

between socioeconomic groups (Huisman et al., 2005).

Social relations and status associate with health and mortality. A variety of research shows lower
mortality rates in married persons when compared to unmarried persons (Ben-Shlomo et al., 1993),
(Kotler and Wingard, 1989), (Johnson et al., 2000). Data on the disparities in the prevalence of
specific diseases according to sociodemographic characteristics in Finland is, however, obsolete and

scarce.

The Swedish-speaking minority of Finland have a lower age-adjusted total mortality compared to
the Finnish-speaking majority (Sipild and Martikainen, 2009). However, more specific information
on language-group differences in morbidity and mortality is lacking. Furthermore, information on
the potential contribution of the better SES of the Swedish-speaking minority on mortality

differences is not known.
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A major goal of Finnish health policy is to reduce inequalities in health and mortality among
different population groups in Finland (Valtioneuvoston periaatepditos Terveys 2015 -
kansanterveysohjelmasta, 2001). To achieve this goal, identification of which population groups are
at a particular disadvantage and how inequalities develop must be ascertained. As cardiovascular
diseases are major causes of death, it is important to study differences and trends in the morbidity
and mortality of cardiovascular diseases in Finland, especially as reducing these could have an

important impact on the public health burden.

The main objective of this thesis was to examine differences in cardiovascular disease morbidity
and mortality occurring in various population groups in Finland. A focus on these, in language
groups and according to socioeconomic status and sociodemographic characteristics, was defined.
This was achieved based on FINMONICA and FINAMI MI Register data from years 1988-2002
and FINMONICA and FINSTROKE Stroke Register data from Turku in years 1988-1998. In
addition, the population-based FINRISK Surveys conducted in years 1987, 1997 and 2002 provided

information on cardiovascular risk factor levels according to language group.
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2. REVIEW OF THE LITERATURE

2.1 Epidemiology of cardiovascular diseases in Finland

In the 1960’s, Finland had the highest CHD mortality rates in the world. Since the 1970’s, total
cardiovascular disease mortality rates declined throughout Finland. Cardiovascular disease
mortality decreased by over 60% from the late 1960’s to the mid 1990’s, owing to a decrease in
both CHD mortality and cerebrovascular disease mortality (Puska et al., 1998). Furthermore,
between 1972 and 2007, CHD mortality, in middle-aged men, declined by 80% (Vartiainen et al.,
2010). In the study by Vartiainen et al., about 75% of this reduction in mortality accounted for
improved risk factor levels. Until the mid 1980°s, declining risk factor levels explained coronary
mortality reduction, but this has later been swifter than predicted by the decreases in risk factor
levels, owing partly to new treatments and invasive procedures (Laatikainen et al., 2005). However,
in 2009, approximately 40% of deaths in Finland were still due to cardiovascular diseases with
ischemic heart disease (IHD), the leading cause of death among men and women aged 65 or more
(Statistics Finland, 2011).

In the late 1960’s, stroke mortality rate was the highest in Finland compared to the rates in Western
Europe (Tuomilehto et al., 1984). Stroke mortality and incidence declined in the latest decades
(Sivenius et al., 2004) and Finland no longer has the highest stroke mortality rate (Sarti et al., 2000).

Although similar trends in cardiovascular mortality reduction occurred in most western countries
from the 1970’s to the late 2000’s, the reductions observed in Finland are among the largest
(Kesteloot, Sans and Kromhout, 2006). Nevertheless, socioeconomic disparities (according to
educational level) in CHD mortality in Western European countries were most pronounced in the
Nordic countries, including Finland, in the 1990’s (Avendano et al., 2006), despite the fact that
Finland has a government-subsidized health care system with a strong emphasis on egalitarian

health care and wealth policies.

2.2 Risk factors for cardiovascular diseases

Atherosclerosis is a systemic disease affecting the large and medium-sized arteries in the systemic
arterial tree. The risk factors of atherosclerosis, and thereby the risk factors of cardiovascular
diseases, can be divided into modifiable and non-modifiable risk factors (age, gender, race and

ethnicity, genetic factors).
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The Global Case-Control Study of Risk Factors for Acute Myocardial Infarction-study indicated
that nine modifiable risk factors (dyslipidemias, smoking, hypertension, diabetes, abdominal
obesity, irregular consumption of fruits and vegetables, alcohol intake, physical inactivity and
psychosocial factors) accounted for >90% of the risk for incident MI (Yusuf et al., 2004). A recent
meta-analysis of 18 cohort studies, including both black and white men and women, further
reinforced, not only the influence of traditional risk factors on the lifetime risk of cardiovascular
disease, but also the importance of the prevention of developing risk factors rather than mere

treatment of existing risk factors (Berry et al., 2012).

Socioeconomic and sociodemographic characteristics increase cardiovascular risk, but the
mechanisms which cause this increase, are not fully known (Singh-Manoux et al., 2008), (Nielsen et
al., 2006), (Empana et al., 2008). Traditional risk factors need to be considered when interpreting
results on the disparities in cardiovascular health between population groups. The non-modifiable
risk factors, SES, sociodemographic characteristics and official language can be used to identify
persons at especially high risk for atherosclerosis and persons who may have the most benefit from

treatment and control of the modifiable risk factors.

2.2.1 Modifiable risk factors

Dyslipidemias

Dyslipidemia is an abnormal concentration of lipids in the blood stream: high total cholesterol, high
level of triglycerides, high level of low-density lipoprotein (LDL) cholesterol and/or low level of
high-density lipoprotein (HDL) cholesterol. The hypothesis that serum cholesterol is an important
determinant of CHD was formulated already in the 1950°s and then confirmed by the analyses of
the Seven Countries Study data (Karvonen et al., 1970). In the Seven Countries Study, marked
differences in serum cholesterol distributions occurred and the average population cholesterol
levels, associated positively with the incidence of CHD, after 5-years follow-up (Karvonen et al.,
1970). Since then several studies link lipids and increased risk of CHD (e.g.) (Sharrett et al., 2001),
(Wilson et al., 1998), IHD mortality (Lewington et al., 2007) and non-hemorrhagic stroke death (Iso
et al., 1989). However, there may be an inverse association of serum cholesterol levels and
hemorrhagic stroke (Iso et al., 1989). Furthermore, statins reduce the risk of both CHD and

ischemic stroke without increasing the risk of intracranial hemorrhage (Amarenco et al., 2004).

The level of LDL-cholesterol correlates causally with cardiovascular disease risk (Ballantyne and
Hoogeveen, 2003) and cardiovascular mortality, as the accumulation of oxidized LDL particles in
the subendothelial matrix of arteries is an important step controlling the initiation of atherosclerosis.

The most convincing evidence of a causal link between LDL-cholesterol and atherosclerosis resides
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in the results of the numerous controlled clinical trials of cholesterol lowering (e.g.) (Manninen et
al., 1988), (Pedersen et al., 1998).

HDL-cholesterol, on the other hand, has an inverse association with the risk of CHD (Gordon et al.,
1977), but this causal relationship remains unclear. There is evidence for a causal relationship

between triglyceride-mediated pathways and CHD risk (Sarwar et al., 2010).

Hypertension

An association between arterial hypertension and risk of CHD exists (Kannel, Schwartz and
McNamara, 1969). The relationship between blood pressure (BP) and subsequent complications is
linear over a wide BP range and there is no clear threshold for the increased risk. Furthermore,
hypertension connects with the risk of MI and cardiovascular death (Kannel, 1974) (O'Donnell et
al., 1997).

A meta-analysis published in 2002, analyzing 61 prospective studies, showed that the relationship
of stroke (all subtypes), mortality and BP is strong and linear (Lewington et al., 2002). This
relationship is reinforced by the result that a genetic risk score, based on 29 genome-wide
significant variants, associates with hypertension and both stroke and coronary artery disease. This
may offer potential novel therapeutic pathways for cardiovascular disease prevention (Ehret et al.,
2011).

Diabetes mellitus

The metabolic abnormalities that characterize type 2 diabetes (such as hyperglycemia, increased
free fatty acids, and insulin resistance) induce atherosclerosis (Creager et al., 2003) and make
diabetes an independent risk factor for cardiovascular diseases. Type 2 diabetes increases
independently the risk of fatal and nonfatal CHD events and all stroke events twofold or even more
compared to non-diabetic individuals (Kannel and McGee, 1979), (Stamler et al., 1993), (Sarwar et
al., 2010). The results of a Finnish population-based study suggest that diabetic patients without
previous MI have as high a risk of MI events as non-diabetic patients with previous MI (Haffner et
al., 2001).

A high prevalence of, and mortality from, CHD in type 1 diabetes has been documented since the
late 1970’s (Deckert, Poulsen and Larsen, 1978). In 1984, a registry study reported a 10-fold or
greater CHD mortality in type 1 diabetics compared with that expected from U.S. national data
(Dorman et al., 1984).

In addition, the CHD mortality risk is elevated among those classified as being glucose intolerant
(Fuller et al., 1983), (Brunner et al., 2006), (Coutinho et al., 1999).
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Obesity

Obesity, defined as a high body mass index (BMI), associates with a higher risk of CHD (Ajani et
al., 2004), (Batty et al., 2006). A British study (Logue et al., 2011) found that obesity (in the Logue
study, the BMI 30.0-39.9) associated with fatal, but not non-fatal, CHD after accounting for known
cardiovascular risk factors and low SES, suggesting that obesity might have an independent role as
a risk factor especially for fatal CHD. The Global Case-Control Study of Risk Factors for Acute
Myocardial Infarction study investigators suggest, based on their multinational retrospective case-
control study, that abdominal obesity measured by waist-to-hip ratio may be even more strongly
associated with MI risk than BMI (Yusuf et al., 2005) but more recent analyses of 58 prospective
studies have, in turn, shown that BMI, waist circumference, and waist-to-hip ratio each have a

similar strength of association with cardiovascular disease risk (Wormser et al., 2011).

A high BMI increases the risk of ischemic and hemorrhagic strokes. A meta-analysis of prospective
studies (2 million participants combined) reported of a 64% excess risk of ischemic stroke for obese
and a 22% excess risk for overweight persons when compared with normal weight persons
(Strazzullo et al., 2010). Paradoxically, obesity associates with improved short-term and long-term

prognosis of stroke patients (Vemmos et al., 2011).

Smoking

In the 1970’s, the British Medical Association reported a higher mortality, including cardiovascular
mortality, among British doctors who smoked compared to doctors who do not smoke based on a
study started in 1951 (Doll and Peto, 1976). In recent studies, smoking increases CHD risk and
current smoking is associated with twofold or higher rates of acute myocardial infarction (AMI)
compared to non-smokers (Teo et al., 2006), (Parish et al., 1995) and smoking cessation reduces the
risk of CHD (Teo et al., 2006). Epidemiological studies indicate a dose-response relation between
the number of cigarettes smoked per day and the risk of AMI (Teo et al., 2006).

Some studies report a higher risk of CHD in passive smokers (He et al., 1999), (Whincup et al.,
2004). Results concerning the use of smokeless tobacco (snuff) and the risk of AMI are
inconclusive with some studies linking snuff use with a higher risk of fatal AMI (Hergens et al.,
2007) and some studies not supporting this finding (Janzon and Hedblad, 2009).

Several multivariate studies show that smoking approximately doubles the risk of stroke in a dose-
response relationship. The connection is the strongest between smoking and ischemic stroke or
subarachnoid hemorrhage (SAH). (Shinton and Beevers, 1989), (Goldstein et al., 2011)
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Information on the effects of the novel nicotine delivery system, the “e-cigarette,” on cardiovascular

risks is still lacking.

Physical inactivity

Regular physical activity is associated with lower rates of cardiovascular death and lower incidence
of MI (Leon and Connett, 1991), (Lovasi et al., 2007), (Gillum, Mussolino and Ingram, 1996).
Results of several longitudinal and cross-sectional studies show a similar association also for stroke
(Gillum, Mussolino and Ingram, 1996), (O'Donnell et al., 2010). Results of a meta-analysis support
this finding. A high level compared to low level leisure time physical activity protects against
hemorrhagic stroke and ischemic stroke (Wendel-Vos et al., 2004). Vigorous exercise, on the other
hand, has been associated with increased risk of sudden cardiac death (Siscovick et al., 1984) and it
is a risk factor for SAH (Anderson et al., 2003).

Alcohol consumption

Light alcohol consumption protects from MI whilst binge drinking and heavy consumption of
alcohol are risk factors for MI (Jackson, Scragg and Beaglehole, 1991), (McElduff and Dobson,
1997). The Prospective Epidemiological Study of Myocardial Infarction-study, for example, has
found that the light alcohol consumption in French culture is protective against CHD whereas the
heavy consumption in Irish culture increases this risk (Ruidavets et al., 2010). Heavy alcohol
consumption and binge drinking are risk factors for both ischemic and hemorrhagic stroke (Iso et
al., 2004), (Sundell et al., 2008).

Atrial fibrillation

Atrial fibrillation is a well known risk factor for ischemic stroke - mostly by cardioembolic
mechanism (Hart et al., 2000). Besides the high attack rate of ischemic stroke, atrial fibrillation is
linked with higher mortality rates of stroke and poorer neurological outcomes when compared to

stroke-patients with no atrial fibrillation (Jorgensen et al., 1996).

Haemostatic factors, inflammation and infection

A number of circulating biomarkers that reflect inflammation, coagulation, impaired fibrinolysis,
and increased blood viscosity are potential novel risk factors for the development of cardiovascular
diseases (Smith et al., 2005), (Tzoulaki et al., 2007), (Libby et al., 2009). Studies suggest
inflammation to be a regulatory process that links multiple risk factors for atherosclerosis and its
complications with altered arterial biology. Countering these proinflammatory pathways may be a

mechanism by which statins lower cardiovascular risk (Libby et al., 2009).

It has been proposed, that bacterial infections may play a role in the pathogenesis of coronary

atherosclerosis (Mattila et al., 1993). Odds ratio analyses of a recent study indicated that among
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people with diabetes, periodontal infection may increase the likelihood of subclinical atherosclerotic
heart disease and CHD (Southerland et al., 2012).

2.2.2 Non-modifiable risk factors

Age and Gender

Numerous studies show that the attack rates of AMI are greater among men than women (Lerner
and Kannel, 1986), (Goldberg et al., 1993), (Tunstall-Pedoe et al., 1994). On average, women
experience their first AMI 9 years later than men (Anand et al., 2008), as their risks increase after
the menopause. The prevalence of obstructive CHD in women is, indeed, relatively low before the
menopause (Lerner and Kannel, 1986), (Hochman et al., 1999). In general, comparable incidence
rates are achieved for women who are 10 years older, so that the CHD rates of 55-year-old men are

similar to that of 65-year-old women (Lerner and Kannel, 1986).

The risk of MI increases with advancing age in both genders (Goldberg et al., 1993), as does the
risk of stroke (Manolio et al., 1996), (Shinton and Beevers, 1989). Men generally have higher age-
adjusted incidence of stroke (all types) (Kissela et al., 2004), but in the oldest (age >85 years) and
youngest age-groups, this incidence is higher among women (Kissela et al., 2004), (Sacco et al.,
1998), (Goldstein et al., 2011).

The higher prevalence of cardiovascular diseases with increasing age is linked to other risk factors
as long-term exposure to risk factors elevates the prevalence of atherosclerotic changes and, for
example, the number of years lived with obesity is directly associated with cardiovascular disease
mortality (Abdullah et al., 2011).

Ethnic characteristics

Canadian epidemiological studies show that, Canadians with a South Asian descent have a 45% to
50% higher proportional mortality from IHD, compared with patients of European descent, whereas
Chinese patients have a 35% to 40% lower proportional mortality accordingly (Sheth et al., 1999).
Results from the Global Case-Control Study of Risk Factors for Acute Myocardial Infarction-study
indicated that people in South Asian countries also had a lower age at presentation of first AMI than
people in other countries and this difference appeared to be largely explained by the higher
prevalence of risk factors in native South Asians (Joshi et al., 2007). Conversely, in Canada, long-
term-prognosis is improved among South-Asian in comparison to the white population (Khan et al.,
2010). African-Americans, especially those under 65 years of age, have higher mortality rates of MI
than the white population in the USA (Manhapra et al., 2004), (Jolly et al., 2010).
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However, the population-based Multi-Ethnic Study of Atherosclerosis measured coronary
calcification, as a marker for the presence and quantity of coronary atherosclerosis, in white, black,
hispanic, and asian (Chinese) men and women with no clinical cardiovascular disease, using
computed tomography (Bild et al., 2005). The study group found that, even after adjustment for
coronary risk factors (also for education), the prevalence of coronary calcification was 22% and
15% lower, in blacks and Hispanics, respectively, than in whites, whereas in asian (Chinese), it was

8% lower than in whites.

Furthermore, American statistics show a higher incidence of strokes among black men and women
compared to white men and women. At least part of this may be explained by the higher prevalence
of traditional risk factors among the black population (Berry et al., 2012).

Genetic factors and family history

Twin studies and other epidemiological studies connect family history of early CHD with the risk of
CHD and MI (Nora et al., 1980), (Marenberg et al., 1994), (Lloyd-Jones et al., 2004). Studies on the
genetics of CHD and MI have identified more than twenty genetic loci related to CHD (Musunuru
and Kathiresan, 2010), (Schunkert et al., 2011). However, these loci may explain only
approximately 10% of the genetic risk of CHD and the majority of these loci seem to act through
mechanisms that are independent of traditional risk factors (Schunkert et al., 2011). Furthermore, a
multilocus genetic risk score, based on 13 single nucleotide polymorphisms from genome-wide
association studies for MI and CHD, is linked to the first CHD event, with a relative risk estimate of
1.7 between the highest and lowest quintiles of genetic risk score in Finnish and Swedish people
(Ripatti et al.,, 2010). Especially variants of 9p21 associate with the risk of CHD and MI
(Helgadottir et al., 2007), (McPherson et al., 2007). A recent study linked these 9p21 variants to

coronary disease via altered responses to inflammatory signaling (Harismendy et al., 2011).

A meta-analysis of cohort studies shows that a positive family history of stroke increases the risk of
stroke by approximately 30%. Cardioembolic stroke appears to be the least heritable type of stroke
compared with other ischemic stroke subtypes (Flossmann, Schulz and Rothwell, 2004). Specific
genetic sequence variants, nonetheless, associate with ischemic stroke (Anderson et al., 2010), and
also specifically with cardioembolic stroke (Gudbjartsson et al., 2009), (Lemmens et al., 2010). A
positive family history is associated also with a higher risk of SAH, but the possible genetic

mechanisms behind these associations are yet to be revealed (Kissela et al., 2002).

Recent epigenetic studies show that the gene-environment (for example: gene-diet) interactions
influence the individual development of atherosclerotic diseases (Ordovas, Robertson and Cléirigh,

2011) and may explain part of the genetic risk for CHD not explained by the currently found loci.



Review of the Literature 19

2.3 Population groups and the risk of cardiovascular diseases

The population can be divided into groups according to many features, for example, by race, official
language or social features. According to the World Health Organization’s (WHO) definition, “the
social determinants of health are the conditions in which people are born, grow, live, work and age.
These circumstances are shaped by the distribution of money, power and resources at global,
national and local levels, which are themselves influenced by policy choices. The social
determinants of health are mostly responsible for health inequities - the unfair and avoidable
differences in health status seen within and between countries.” In 2010, the WHO Regional
Committee for Europe endorsed the development of a new European health policy, “Health 2020”
and set up a European review of social determinants of health and the health divide according to
social determinants (Jakab, 2011).

An important goal of the Finnish health policy is to reduce inequalities in health and mortality
between various population groups (Valtioneuvoston periaatepditdos Terveys 2015 -
kansanterveysohjelmasta, 2001). In Finland, since cardiovascular diseases are the major causes of
death and morbidity, it is important to assess how differences in socioeconomic and

sociodemographic features affect cardiovascular disease mortality and morbidity.

Here, we discuss the available information on the risk of cardiovascular diseases in the two official
language groups of Finland and previous information from Finland and other Western countries on

the risk of cardiovascular diseases in groups of different SES or sociodemographic characteristics.

2.3.1 Socioeconomic status

SES refers to an individual’s relative position in the social hierarchy. A variety of approaches to the
measurement of SES exist. Education, occupational level and income are the most used measures of
SES. Each of these indicators measure various, often closely related aspects of SES, and may be

relevant to different health outcomes at different stages in the life course (Galobardes et al., 2006).

The publication of the Black Report in Britain, in the beginning of the 1980’s, was an important
step for health inequality research (Townsend and Davidson, 1982) and had a major impact on the
research and discussion about socioeconomic inequalities. It not only reported on occupational
class mortality differences, but also offered an analysis of likely explanations for these differences
and recommendations for further research and for a strategy to reduce the differences and their

consequences.
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Low SES (or “socioeconomic position” or “social status”) associates not only with higher total
mortality (Stringhini et al., 2010), but also with increased risk of CHD death (Avendano et al.,
2006), (Salomaa et al., 2000) and stroke death (Avendano et al. 2004) (Jakovljevic et al. 2001). An
association with lower SES and higher incidence of CHD and stroke exists in many countries,
including Finland. E.g. the Framingham Offspring Study from Boston linked education and
occupation (Loucks et al., 2009), the European Prospective Epidemiological Study of Myocardial
Infarction investigated education and unemployment status (Yarnell et al., 2005) and the Finnish
research done by Silventoinen and colleagues linked education (Silventoinen et al., 2005) to CHD
incidence. Furthermore, previous results of the FINMONICA MI Register linked both education
and income to MI incidence (Salomaa et al., 2000). Li and colleagues connected income and
occupation to stroke incidence in Sweden (Li et al., 2008) and Cesaroni and colleagues linked a
combination SES index (education, occupation, home ownership, family composition and
citizenship) to stroke incidence in Rome, Italy (Cesaroni et al., 2009). Furthermore, the
FINMONICA Stroke register showed results from Finland regarding the association of income and
education and not only ischemic stroke (Jakovljevic et al., 2001) but also SAH (Jakovljevic et al.,
2001). Analyses on the previous FINMONICA MI Register data from years 1983-1992 has also
revealed a higher case fatality (CF) (especially deaths before reaching the hospital — termed
“prehospital” in this thesis) and poorer one-year prognosis in low income groups compared to
higher income groups (Salomaa et al., 2001). However, no recent information on the trends or even
more recent information on the magnitude of these socioeconomic disparities in MI morbidity or

mortality exists.

SES-related variations in the prevalence of traditional cardiovascular risk factors are available but
these differences explain only partly the socioeconomic differences in cardiovascular disease rates.
A recent, large meta-analysis by Kerr et al. concluded a 50% decrease in additional risk of stroke
for the lower SES group when adjusted for the cardiovascular risk factors (Kerr et al., 2011).
Concerning CHD, the traditional risk factors have explained 14-31% of the socioeconomic
differences in cardiac risk in recent studies (Singh-Manoux et al., 2008), (Lynch et al., 2006),
(Kivimaki et al., 2007), (Harald et al., 2006). Recently published results from the Whitehall study,
however, indicate that a population-wide, best-practice intervention would reduce the difference in
CHD mortality between socioeconomic groups (measured here by occupational status) in the UK by
69% (Kiviméki et al., 2008). These studies suggest that low SES could be considered a modifiable
risk factor for CHD and stroke, as the socioeconomic gap cannot fully be explained by inequalities

in traditional risk factors.

Low SES, in childhood corresponds with adulthood risk factor status (Kivimaiki et al., 2006) and
CHD incidence (Kittleson et al., 2006) independent of adulthood SES. The Aberdeen Children of

the 1950’s Study reported a connection between childhood SES and cardiovascular disease risk in
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adulthood, independent of intrauterine and childhood growth or educational attainment (Lawlor et
al., 2006). Most studies use parental occupation as a measure of childhood SES (Galobardes et al.,
2006).

Between 1991-1995, Finland suffered from a severe economic recession. Economic output
declined and reached its lowest point in early 1993 with less than 90% output compared to that of
1990. Due to this recession, Finland’s unemployment rate increased from 3.4% in 1990 to 18.4% in
1994. Manual workers were more susceptible to unemployment than non-manual workers and
therefore it can be hypothesized that the socioeconomic differences in CHD mortality and morbidity

may also have widened during the recession.

Measurement of socioeconomic status

Education is a measure of SES that takes into account the person’s nonmaterial resources (e.g.
knowledge and problem-solving skills). Education can be measured by years of education or the
highest educational degree completed, but it is, nevertheless, easy to categorize and obtain and can
be measured whether employed or unemployed. In addition, education is usually fixed after early
adulthood, and therefore unlikely to be affected by possible poor health of adulthood. In some
countries, possibly including Finland (Hakovirta and Rantalaiho, 2012), education can be
influenced by family income and it is plausible that poor health in childhood could influence the
amount or quality of education received. Furthermore, the mean level of education has risen in past
decades and this has resulted in large birth cohort differences in levels of education. The value of
education, as a measure of SES, may also differ in different population groups. For example, the
mean income level of white adults is significantly higher than the mean income level of black adults

with similar educational level in the USA (Braveman et al., 2005).

Occupational class is an important measure of status and prestige in modern societies and it reflects
material conditions. It relates people to social structure. There are different approaches to the
categorization of occupation: e.g. graded hierarchies according to prestige, skills or manual versus
nonmanual work. All occupational measures, however, present challenges for classifying persons
outside the labor force (e.g. housewives and the chronically ill). Furthermore, there are large birth
cohort differences in occupational distributions. For example, the proportion of farmers is
significantly smaller in Finland today than it was a few decades ago. Current occupation may be
identified by previous disease and the measurement of both past and present occupation should
possibly be preferred. For example, the Whitehall Study, originating from the 1960’s, reports on
CHD mortality inequalities, according to employment grade within an occupation (Marmot et al.,
1978).
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Income is an important measure of SES. Income provides material resources and determines
purchasing power. Income contributes to resources needed to maintain good health (e.g. healthy
food, physical exercise opportunities and medical care). It can be measured as individual income or
household income. Income is, however, a measure considered sensitive and private and may
therefore have a high nonresponse rate in surveys. Furthermore, as it reflects occupation, income
may as well be influenced by previous disease. Therefore, the measurement of wealth could be
preferred. Wealth — the long-term accumulation of material resources — can buffer the impact of
temporarily low income. However, wealth is also often considered even more private than income
and can, in addition, be laborious to calculate. Therefore, some studies have used such surrogate
measures of wealth as car or home ownership as measures of SES (Wannamethee and Shaper,
1997).

Using a surrogate marker of SES (e.g. neighborhood-level SES) and area-based measures have been
proposed as alternate indicators of SES in studies of individuals when individual-level measures are
unavailable. Researchers from the USA analyzed the relation between area-level and individual-
level indicators of SES (Diez-Roux et al., 2001). They found that, although area-level and
individual-level SES measures were associated, there was evidence of significant heterogeneity in
area of residence within individual-level income or education categories. Furthermore, regardless of
their income or education, blacks participating in the studies were more likely to live in more

disadvantaged areas than their white counterparts.

The measurement of SES is complex and multifactorial. All conventional measures of SES have a
clear gradient, paralleling health, but parts of the effects of each of these indicators are explained
through the other indicators of SES (Lahelma et al., 2004). The indicators of SES are
interdependent, as demonstrated also in Figure 1. Nevertheless, most studies on SES and health

(and cardiovascular diseases) have used only one marker of SES.

Figure 1. Pathways among the most widely used indicators of SES and health.

v

Parent’s Education R Occupational
SES level

Health

A 4

A 4

A 4

Income




Review of the Literature 23

Explanations for the socioeconomic health difference

The Black Report introduced a typology for the explanations of socioeconomic health inequalities
that still has major significance. It divided possible explanations into four main categories: artifact
explanations, theories of natural/social selection, materialist/structural explanations and

cultural/behavioral explanations.

The artifact explanation suggests that there is no real relationship between SES and health and that
the observed inequalities are due to weaknesses in study design and data. Nowadays the
socioeconomic health inequalities are, however, so widely reported that there is a consensus about

their existence.

The theories on natural/social selection imply that health determines socioeconomic position in
society or at least contributes to it. Health can impact SES directly or indirectly. Direct selection
means that a person ends up in a certain social class based on his/her health status. Indirect selection
means that some social or other factor related to health status influences the placement in a social
class. An example of such factors is health behavior which affects one’s health and thus influences
SES.

The materialist/structural explanation emphasizes the role of physical and psychosocial features
associated with SES in influencing health and contributing to observed socioeconomic gradients in
health.

The cultural/behavioral explanations suggest that health damaging behaviors such as smoking are
differentially distributed across socioeconomic groups and thus contribute to the observed
differences and gradients in health. (Townsend and Davidson, 1982), (Macintyre, 1997)

2.3.2 Sociodemographic groups

The sociodemographic characteristics considered in this study include marital status and household
size. British doctor William Farr was the first to report on this mortality disparity according to

marital status in 1858.

The first published Finnish research on the protective effect of marriage from death originates from
the 1970’s. Koskenvuo et al. reported then on a 1.77—fold variation of IHD mortality rates by
marital status in men. The highest mortality rate was found among divorced and the lowest among
married men who also had better one-year prognosis and a smaller proportion of out-of hospital

deaths (Koskenvuo et al., 1981). Another study conducted in North Karelia in the same decade
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concluded that unmarried men had over a twofold risk of death due to both CHD and stroke

compared to married men (Salonen, 1982).

In other Western countries, similar results on CHD (Malyutina et al., 2004), (Engstrom et al., 2004),
(Engstrom et al., 2006), (Gerward et al., 2010), (Venters et al., 1986) and stroke (Venters et al.,
1986), (Engstrom et al., 2004), (Ohlgren et al., 2000) exist. A fairly recent study from the USA
reported on a higher risk of sudden cardiac death for unmarried compared to married persons
(Empana et al., 2008). The protective effect of marriage on CHD has, however, in some of these
studies been more consistent among men than women (Malyutina et al., 2004), (Gerward et al.,
2010). A Finnish study proposed that the male/female difference in CHD mortality rate according to
marital status is even fourfold (Koskenvuo et al., 1986). Furthermore, the risk of CHD among never
married women compared to married women also varies (Venters et al., 1986). Some differences
have been found in cardiovascular risk factor levels according to marital status. The risk factor
profiles favor mainly married men, but the results are variable (Venters et al., 1986), (Empana et al.,
2008), (Molloy et al., 2009).

A Danish study by Nielsen et al. has reported that living alone is associated with a greater risk of
incident ACS (Nielsen et al., 2006) and death during the first year after the onset of the attack
(Nielsen et al., 2007) among 30-69 year old men and women. Similarly, living alone seems to be an
independent risk factor for all-cause long-term mortality after MI, especially for men (Nielsen and
Mard, 2010), (Schmaltz et al., 2007).

It has been suggested, that the relationship between marital status and health can be formed by two
different mechanisms: direct or indirect selection or there may be a causal relationship. In direct
selection, people with poor health do not get married or get divorced and, in indirect selection, the
people with poorer lifestyle (e.g. high alcohol consumption) do not find a partner or find it harder to
maintain a stable relationship (Martikainen et al., 2005). Causal mechanisms explaining are based
on three different models. According to the marital resource model, marriage provides social,
psychological, and economic resources that in turn promote physical health and longevity. The
stress model suggests that the strains of marital dissolution undermine the health of the divorced,
the separated, and the widowed, which in turn leads to marital status differences in health. The
convergence model suggests that health differentials between the married and other marital groups

have narrowed as the population and its norms have changed over time. (Liu and Umberson, 2008)

Previous Finnish studies on the effect of marital status on the morbidity and mortality of MI are
obsolete and the rates of CHD show a decreasing trend. Furthermore, the composition of marital

status has changed as divorces have become more common. The effect of household size on
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morbidity and mortality and information on the effect of these sociodemographic characteristics on
the prognosis of M1 in Finland is lacking.

2.3.3 Language groups in Finland

Different ethnic groups are predisposed to develop cardiovascular diseases at different rates giving
rise to a higher prevalence of these diseases in certain populations. Significant differences, for
example, in the presence and severity of coronary calcification (as a marker of coronary
atherosclerosis) according to ethnicity occur in countries with a diverse population (Bild et al.,
2005).

Despite belonging to the same ethnic group, previous Finnish epidemiological health surveys
demonstrate not only lower total mortality but also lower total cardiovascular mortality among the
Swedish-speaking minority compared to the Finnish-speaking majority (Valkonen, 1982), (Nayh4,
1989), (Sipilad and Martikainen, 2009). Mortality differences between the language groups have not
been studied in more detail. Published data on morbidity differences is almost nonexistent. This
information is crucial if the mortality of the Finnish-speaking majority is desired to approximate the
mortality of the Swedish-speaking minority.

Until the early nineteenth century Finland and Sweden together comprised the Kingdom of Sweden.
Swedish was the only official language of this country and the language of the nobility,
administration and education. It was as late as 1892 that Finnish became one of the country’s
official languages, equal to Swedish. Nowadays, Finland is an officially bilingual country with a
Swedish-speaking minority of less than 6% of the total population. This minority lives mainly in the
western coastal regions and the Helsinki metropolitan area. Besides lower total mortality, the
position of this Swedish-speaking minority is also in many other respects very unique, possibly
affecting their health. They are an integral part of Finnish culture but in many realms of life
(schools, mass media, organizations, religion, etc.) they have their own institutions and in addition a
better SES than the Finnish speaking majority (Saarela and Finnds, 2003), (Saarela and Finnis,
2004). It seems, in fact, that this unique minority cannot quite be compared to any other language

group or minority of western countries.

Improved health in the Swedish-speaking minority may be due to several factors. The structural
explanation model suggests that the low mortality among the Swedish-speaking minority may be
due to a favorable population structure with regard to sociodemographic or socioeconomic factors.
The cultural hypothesis suggests that being a member of a linguistic group affects several aspects of

one’s social environment and cultural habits which impact overall health. Additionally,
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psychosocial factors, such as social support, may differ between language groups. The genetic
explanation model suggests that genetic characteristics produce mortality differences. (Koskinen
and Martelin, 2003)
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3. AIMS OF THE STUDY

The aims of this study were:

I. To assess socioeconomic differences in ACS morbidity and mortality in Finland and the impact

on these by the 1990’s economic recession.

II. To study ACS morbidity and prognosis among sociodemographic groups (according to marital

status and household size) in Finland.

III. To determine if differences in stroke and ACS morbidity and mortality or in the levels of the
traditional cardiovascular risk factors exist between the Swedish- and Finnish-speaking people in
Turku, Finland.

IV. To examine if variations in cardiovascular morbidity and mortality, between the two language

groups, can be explained by variations in SES.
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4. MATERIAL AND METHODS

4.1 The FINMONICA and FINAMI Myocardial Infarction Registers
(Studies L, I, IV)

The FINMONICA MI Register was the Finnish contribution to the MI registers of the WHO
MONICA (multinational MONItoring of trends and determinants of CArdiovascular disease)
Project. The 10-year period of the FINMONICA Project covered the years 1983 to 1992. The
monitored areas were the provinces of North Karelia and Kuopio in eastern Finland and the

Turku/Loimaa area in southwestern Finland.

The FINAMI MI Register has continued the work of the FINMONICA MI register since year 1993,
with comparable data collection procedures. The main difference is that during the FINMONICA
project, the upper age limit of registration was 64 years. This was removed in 1993. The FINAMI
register study aims to evaluate all suspected MI events among the 35-99 year-old permanent
residents of four geographical areas in Finland. The geographical areas, where the register operated
in 1993-2002, were the town of Turku in southwestern Finland, the town of Kuopio in eastern
Finland, the town of Joensuu and some surrounding rural areas in the former province of North
Karelia (Ilomantsi, Juuka and Lieksa) and the town of Oulu in northwestern Finland. The combined
population aged >35 of the FINAMI areas was ~233,000 in the period 1993-2002.

Trained nurses, together with register physicians, collected the information from hospital
documents, death certificates, autopsy reports, and medico-legal documents, using standardized data
collection protocols. Sources of case finding were the hospital admission and discharge diagnoses
and death certificates of each areca. The local registration teams sent the collected data to the
coordinating centre at the National Institute for Health and Welfare in Helsinki, where the data were
checked for logical errors. The data were further cross-checked, annually, for completeness with the
National Causes of Death Register and the National Hospital Discharge register. These registers
cover all deaths of Finnish residents and every personal hospitalization event in Finland.
International Classification for Diseases (ICD)-9 codes 410—414 and 798, and ICD-10 codes 120-
125, R96, R98, 146.1, and 146.9 were used for cross-checking with the National Causes of Death
Register. ICD-9 was used in Finland until the end of 1995 and ICD-10 thereafter. Events identified
by cross-checking and not included in the register were sent back to the local registration teams,
which retrieved the necessary documents and evaluated the event for possible inclusion in the

register.
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The events were classified using a computerized algorithm on the basis of symptoms,
electrocardiogram, biomarker findings and possible autopsy results as suggested in the American
Heart Association (AHA) Scientific Statement of 2003 (Luepker et al., 2003). All the register data
used in this study, regardless of registration year, was classified according to AHA 2003 criteria.
Definite, probable, and possible fatal and non-fatal MI events were included in the study. The time
period of one event was 28 days, during which the most severe findings were recorded. The
biomarkers used in each case were determined according to the usual practices of the hospital in
question. The values of the troponins were classified as diagnostic, normal, or missing on the basis
of the limits given by the hospital’s laboratory. The local register physician evaluated the relevance
of troponin elevations using all available clinical information. If the troponin value was considered
non-relevant, it was recorded as missing. The other biomarkers were classified according to the

recommendations of the AHA statement mentioned above (Luepker et al., 2003).

The event was considered incident if there was no indication of a previous, clinically recognized MI
in the patient's history. Attack rate was defined as the sum of first and recurrent MI events.
Information on 28-day deaths was collected as part of the FINAMI register. Deaths, during the rest
of the 1-year follow-up, were identified through the National Causes of Death Register. Information

on treatment-seeking time was collected only until year 1998.

MI morbidity and mortality data according to language group in the bilingual town of Turku (Study
IV) comprises the MI events occurring in persons aged 35 to 99 years who had permanent residence
in Turku during the eleven-year period of 1988-1998. The data of the first five years of the report
originate from the FINMONICA MI register and data of the last six years originate from the
FINAMI MI register. In the FINMONICA MI register events among persons aged <65 years were
recorded, as mentioned previously. In years 1993 and 1994, events among persons aged <75 years
were recorded in Turku. In years 1995-1997, all events, among persons aged 35 to 99 years, were
recorded. In 1998, all events were recorded in persons aged 35 to 75 years and in persons aged >75

years events were recorded for those whose birthday was an odd number.

Studies I and II comprise the whole FINAMI MI register data of years 1993-2002. Oulu collected
data for the years 1993, 1997, 1999, 2001 and 2002. Regarding other register areas, data was
available for the whole 10-year period except for Turku for the year 1999 and Kuopio for the year
1998. No registration was done in the rural areas of Ilomantsi, Lieksa and Juuka in 1998-1999.
Events in persons aged >75 years old were registered consistently from the year 1995 onwards.
However, as mentioned previously, Turku recorded events in persons aged >75 years only from
those whose birthday was an odd number in 1998, 2000, 2001 and 2002. The final number of events
in this age group in Turku was obtained by multiplying the registered numbers by two. Previous

data from years 1988-1992 (Salomaa et al., 2000) was used in some of the analyses, to get a clearer



30 Material and Methods

view on the trends in event rates. For clarification, the registration areas and registered age-groups
of the FINMONICA (1988-1992) and FINAMI (1993-2002) MI registers in years 1988-2002 can be

seen in Table 1.

The FINMONICA and FINAMI studies have been approved by the Ethical Committee of the
National Public Health Institute and the studies were carried out according to the principles outlined

in the Declaration of Helsinki.
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4.2 The FINMONICA and FINSTROKE Stroke Registers (Study III)

Stroke morbidity and mortality was studied according to language group in the citizens of Turku in
1988-1998 from the data of the FINMONICA and FINSTROKE stroke registers (Study III). The
FINMONICA stroke register operated from 1983 to 1992. The investigators, together with the
National Public Health Institute, decided to continue the register under the name FINSTROKE from

1993 to 1998 in Turku (and the town of Kuopio) according to the same registration principles.

The main sources of information for the registration of stroke events in the stroke register were
admission diagnoses to the hospitals and wards of health centers; diagnosis from hospital discharge
records and from death certificates were also checked routinely. All patients with symptoms and
signs suggesting acute cerebrovascular disease, aged 25 to 74 years, and permanently residing in
Turku, were evaluated for the registration. Events occurring in persons aged > 75 years were also
recorded in 1988-1992 and 1996-1998. The data were collected and coded by nurses trained
specially for the registration of stroke events. After 28 days from the onset of the attack, the stroke
record form was filled in for information concerning the 28-day attack period. For fatal cases, the
causes of death, duration of survival, and possible autopsy findings were recorded. Finally, the local
stroke-register physician checked the forms and assigned the diagnostic category of stroke and the
type of stroke according to the criteria of the WHO MONICA study. During the entire registration
period, all cases within each area were reviewed and classified by one physician only. The
physicians of the registration areas met regularly to discuss coding problematics and other topics to
make sure that the coding practices among them were consistent. At the National Public Health
Institute, the stroke register data were annually cross-checked with the computerized National Death
Register for completeness. Routine stroke mortality data (ICD-8 and -9, codes 430 through 438)
were obtained from the National Statistical Office after the underlying cause of death was
established.

According to the definition of the WHO MONICA project, the diagnosis of stroke was based on
"sudden onset of clinical signs of focal or global disturbance of cerebral function lasting more than
24 hours (except in cases of sudden death or if the development of symptoms is interrupted by a
surgical intervention) with no apparent cause other than a vascular origin." Stroke was classified as
a first-ever event if there was no evidence of a previous stroke event in the patient's history. If the
patient suffered from another acute cerebrovascular attack within 28 days from the onset of the first
event, the recurrent attack was considered to belong to the same event. If the first episode had
occurred more than 28 days before the onset of the new attack, the event was classified as recurrent

stroke and a new register form was filled in.
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Each event was assigned to one of the three diagnostic categories by the local physician: definite
stroke, no stroke or unclassifiable. The category unclassifiable was used for fatal events, especially
for cases of sudden death without necropsy but sometimes also for suspected stroke cases with
insufficient supporting evidence of stroke for which the diagnosis of stroke could not be entirely
excluded. Nonfatal events could be classified into this category if it was impossible to say whether
the symptoms were from stroke or some other disease or whether the patients had symptoms and/or
clinical findings otherwise typical of a stroke but for which information on duration was not
available. Because the category of insufficient information represented less than 1% of all registered
events, events classified as definite stroke and unclassifiable were both included in the calculation of
rates. A computed tomography scan was performed for over 80% of the patients aged 25-74 years
and for nearly 60% of those aged 75 years or more. In addition, an MRI was performed for 22% of

the youngest, 25-54 year-old patients, but to a lesser degree for the older.

The current data comprises all registered stroke events occurring in persons aged 25 years or more

in 1988-1998 with a permanent residence in Turku.

One -and 5 —year case fatalities (CF) were identified by record linkage of the stroke register data

with the National Causes of Death Register.

Turku has a population of 175,000 inhabitants. During our study period the average 25-99 year-old
population living in Turku included 110,323 Finnish-speaking people (49,673 men and 60,650
women) and 6,047 Swedish-speaking people (2,778 men and 3,269 women).

The FINMONICA and FINSTROKE studies have been approved by the Ethical Committee of the
National Public Health Institute and the studies were carried out according to the principles outlined

in the Declaration of Helsinki.

4.3 The FINRISK Study (Study 1V)

Because the numbers of Swedish-speaking participants in FINMONICA/FINAMI MI Register
Studies were limited, statistical power was insufficient for thorough prospective cohort analyses on
risk factors and MI events. Therefore, data from the FINRISK surveys was used to study

differences in cardiovascular risk factor levels in the two language groups.

The FINRISK data used in Study IV comprises of people aged 25-74 years living in the
Turku/Loimaa-area or the Helsinki metropolitan area (consisting of the cities of Helsinki and

Vantaa) and participating in the FINRISK survey in years: 1987, 1997 or 2002. Data from year
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1992 was not included, because no information on official language had been incorporated in that
year’s analyses. Only people aged 25-64 years participated in the study in 1987. The Helsinki
metropolitan area did not yet participate in the study in 1987. Thereby, a total of 9,913 Finnish-
speaking and 519 Swedish-speaking people participated in the FINRISK study in areas included in

these analyses.

For each survey, an independent random sample was drawn from the national population register.
Since 1982, the survey methodology has closely followed the WHO MONICA protocol (WHO
Monica Project Principal Investigators, 1988). In the 2002 survey, some more detailed
recommendations of the European Health Risk Monitoring project were adopted (Tolonen et al.
2002). The study protocol for the FINRISK surveys included a questionnaire on health behavior
(smoking, use of alcohol, eating habits and physical exercise) and a personal health examination

including measurements of blood pressure, height, weight and total serum cholesterol.

The questionnaire, together with the invitation to the health examination, was sent by mail to all the
selected subjects. Participants were asked to fill in the questionnaire and bring it to the survey site
where the health examination was performed. If a person did not appear at the survey site, he/she
was contacted by phone to provide a new survey date. Physical measurements and blood sampling

were carried out in local health centers or other survey sites by specially trained nurses.

BP was measured by the mercury sphygmomanometer in all surveys. The cuff length was 40-cm.
Measurements were made from the right arm of the subject in sitting position. Before the
measurements, the participant was requested to rest for at least 5 minutes. The first phase of

Korotkoff sounds was recorded as systolic BP and the fifth phase as diastolic BP.

The venous blood samples were centrifuged in the field survey sites and the sera were mailed daily
for cholesterol measurements to the laboratory of the National Public Health Institute. The analyses
were carried out using an enzymatic method. The laboratory in the National Public Health Institute
has taken part in both national and international quality assurance systems first with WHO centre in

Prague and last two surveys with the Center for Disease Control in Atlanta.

Weight and height were measured by trained nurses according to a standardized protocol. Smoking
was assessed in the questionnaire and those subjects who were currently smoking (cigarettes, cigars
or pipe) were classified as smokers. Alcohol consumption was asked in the questionnaire as the
number of alcoholic drinks consumed during the preceding week and the results were expressed as
grams of alcohol. The proportion of heavy users (average daily alcohol consumption of > 3 alcohol
portions in men or > 2 alcohol portions in women, when one alcohol portion = 12 g of pure alcohol)

was assessed. The FINRISK questionnaire included a question: “Has a doctor ever told you that you
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have diabetes or latent diabetes?” People, who answered “yes” to one of these, were considered

diabetic in the analysis.

The surveys were approved by the ethics committee, conducted according to the ethical rules of the

National Public Health Institute and carried out in accordance with the Declaration of Helsinki.

4.4 The indicators of population group

Individual level data on the indicators of SES (taxable income, profession and education),
sociodemographic characteristics (marital status and household size) and native language were
obtained by record linkage of the FINMONICA, FINAMI and FINSTROKE register data with the
files of Statistics Finland on the basis of the personal identification number. Corresponding
information on the indicators of SES, marital status and native language was obtained also for the
background population to be used in the denominators. Information on household size was not
available for the background population. The closest records of the patient’s indicators of SES and
sociodemographic characteristics before the first event were used. In the FINRISK Study,
information on native language was obtained from the Population Register Center when the random
sample was drawn in order to send the questionnaire in the person’s native language. In the
FINRISK Study, information on the indicators of SES was also obtained from the files of Statistics
Finland as described above.

Taxable income consists of wages, capital income and taxable income transfers and excludes some
non-taxable transfers such as child benefits and certain housing allowances. For the analyses,
income data were adjusted for inflation and classified into six categories. In some of the analyses
these categories were combined to form three broad categories: low, middle and high. In Study I,
the highest and the lowest tertiles were further divided to two groups to create five income
categories with 17%, 17%, 33%, 17% and 17% of inhabitants in them, where the yearly income
cutpoints for these five categories were 9,000 €, 13,000 €, 20,000 € and 26,000 €, converted to the
monetary value of the year 2000. The same income categories were used for men and women but

for the age group >60 years, 20% lower values were used.

Data on profession was divided into five groups: higher-level white-collar; lower-level white-collar;
entrepreneurs/farmers; blue-collars; and others (mainly students and unemployed persons)
(Tilastokeskus, 1989). In some analyses, these groups were combined to form three broad
categories: blue-collar, white-collar and others (mainly students and unemployed persons). For
retired persons, earlier profession was used.
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Furthermore, education was stratified into four categories: basic (< 9 years of full-time education),
vocational school, upper secondary school and academic. The three last categories combined
formed the group secondary or higher education (> 9 years of full-time education). In some of the
analyses, the groups: basic, middle (9-12 years of full-time education, i.e. vocational school or

upper secondary school) and higher education (>12 years of full-time education) were used.

Marital status was divided into two categories: married and unmarried. The latter was further
divided into two subcategories: previously married (divorced or widowed) and never married.
Moreover, the data was divided into three categories on the basis of household size: >2 people

living in household, 2 people living in household or living alone.

Information on the indicators of SES was otherwise 100% complete but for the year 2002, data on
earlier profession was not available for a large proportion of retired individuals. In study I, the year
2002 was excluded from the analyses done according to profession. Accordingly, in analyses on
profession the last study year was 2001 and the numbers were correspondingly slightly smaller than
for the other SES indicators. Information on marital status was not available for 32 events of the
total events in 1993-2002 and these events were excluded from the analyses on marital status in
Study I1.

The distribution of the background population of FINAMI areas by age group, sex, study area and
the socioeconomic indicators and marital status is presented in Table 2 (corresponding to the

situation in year 1996).

Annual population counts in each language group were obtained from the National Population

Information System.

In the FINRISK data, SES was measured by household income level and education level. Income
was defined as total household income per year and adjusted for family size using the OECD
(Organisation for Economic Co-operation and Development) equivalence scale (Organisation for
Economic Co-Operation and Development, 1982), where the first adult in the household was

weighted as 1.0, other adults as 0.7 and children under 18 years old as 0.5.
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4.5 Statistical methods

The data of all four FINAMI study areas were pooled for the analyses of Study I and II. The data of
all analyses was divided into three age-groups: the 35-64 year-olds, the 65-74 year-olds and the 75-
99 year-olds.

Incidence, attack rates and mortality rates were expressed per 100,000 inhabitants of each
population group per year, calculated for each age-group separately and age-standardized to the
European standard population (Waterhouse, Muir and Correa, 1976). 95% confidence intervals (CI)
for the rates were calculated using normal approximation of the Poisson distribution for the number

of events in different age groups.

The methods of the earlier registration period 1988-1992 (Salomaa et al. 2000) were essentially the
same as from the year 1993 onwards. The rates were fairly stable and no smoothing was used in the
trend analyses. The trends in event rates in 1988-2002 by socioeconomic or marital status were
determined for 35-64 year-old men and women using Poisson regression analysis with the natural
logarithm of age-standardized rate as the dependent variable and the year as an independent
variable. The regression coefficient of year multiplied by 100 gave the average annual change in
percents. The 95% ClIs of these trend estimates were calculated from the standard error of the
regression coefficient. Changes in socioeconomic differences over time were tested using
interaction terms between the socioeconomic category and the study year. To further test the
changes in socioeconomic differences over time, the 15-year study period 1988 — 2002 was divided
into three 5-year periods, 1988-1992, 1993-1997 and 1998-2002, describing the time periods before,
during and after the economic recession, respectively. The town of Oulu was excluded from these
analyses because no data was collected there before year 1993. Data from the five-year period of
1988-1992 (Salomaa et al. 2000) included data on only 35-64 year-old men and women and

therefore data on older age-groups are not included in the trend analyses.

Poisson regression analysis was used for computing rate ratios (RR) and 95% Cls of incident and
recurrent ACS events and ACS deaths in the lower income sixths compared with the highest income
sixth, taking the event year and study area into account. Age-standardized RRs comparing the ACS
attack rates of the Swedish-speaking inhabitants with those of the Finnish-speaking inhabitants and
RRs comparing the attack rates of ischemic and hemorrhagic strokes in Swedish-speaking
inhabitants with those in Finnish-speaking inhabitants and 95% ClIs for these ratios were also
computed similarly. These comparisons were adjusted for study year and the indicators of SES as
follows: study year only (model A), study year and taxable income (model B), study year and

education (model C), study year and profession (model D).
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CF was determined as the proportion of fatal events of all events at different time points (before
hospital, on the first day, 28 days and one year after the onset of the event). The CF proportions of
the three age groups were age-standardized with the direct method and the distribution of MONICA
events as the standard (Tunstall-Pedoe et al., 1999). CF proportions, at mentioned time points, were
calculated according to the sociodemographic characteristics for Study II. For Study III and Study
IV, 28-day CF proportions of stroke and MI patients were calculated accordingly. The 95% CIs for
all the CF proportions were calculated on the basis of normal approximation of the binomial
distribution for the number of deaths.

For Study III, the 1-year and 5-year prognoses after the stroke event were estimated by using Cox
proportional hazards regression analyses. The Swedish-speaking population was the reference
category and the Finnish-speaking were compared with them.

The proportion of ACS patients with a treatment-seeking time of less than 4 hours was assessed
from the number all patients reaching the hospital alive in 1993-1998 and the proportion of patients
undergoing revascularization (percutaneous angioplasty or coronary bypass surgery) from the
number of patients reaching the hospital alive in 1993-2002. The proportion of patients receiving
thrombolysis was assessed from the number of all events in 1993-2002. To minimize confounding
factors, the proportion of patients with a treatment-seeking time of less than four hours and
proportions of patients receiving thrombolysis or early revascularization were assessed only for
those aged 35-64—years at the time of the event.

The characteristics of the stroke patients [proportions of first stroke, history of MI, diabetes, history
of hypertension, current smoking, history of atrial fibrillation, the usage of acetyl salicylic acid
(ASA), type of work, income tertile and education] were also age-standardized to the European
standard population. The 95% CIs were calculated using the normal approximation of Poisson

distribution for the number characteristics in the different age groups.

The average values for total cholesterol, HDL-cholesterol, triglycerides, systolic BP, diastolic BP
and BMI as well as the proportions of heavy alcohol users, smokers and diabetic persons were
calculated for the Finnish- and Swedish-speaking FINRISK participants. Differences between the
language groups were tested using analysis of covariance for continuous variables and log-linear
models for categorical variables.

P values under 0.05 were considered statistically significant. The statistical analyses were carried
out using the SAS software, version 8 (SAS Institute Inc, Cary; NC; USA).
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S. RESULTS

5.1 Socioeconomic status and acute coronary events (I)

The data of Study I comprised of a total of 15,374 acute coronary events registered in years 1993-
2002. These events are shown according to the indicators of SES in Table 2 in Study L.

The incidence rates of acute coronary events showed significant socioeconomic differences in all
age groups. The SES differences in incidence were largest in the youngest age groups of 35-64
year-old men and women, where the incidence got lower by higher income group and education. In
the youngest age group, men in a higher-level white-collar profession had a lower incidence than
men in other profession groups and women in lower- or higher-level white-collar professions had a
lower incidence than women in blue-collar professions. The relative variations between the income-
and education groups became smaller by age but remained significant among men even in the
highest age group of 75-99 years. However, when profession was used as the indicator of SES, the
differences in incidence between men in blue-collar professions and upper-level white collar
professions were no longer significant after the age of 75 years. Among women, no significant
difference between the two education groups existed in the highest age group of 75-99 years. The
incidence rates of acute coronary events are shown by age group and SES indicators in Table 3 of
Study L.

Similarly, in all age groups, the 28-day mortality rates of acute coronary events showed significant
differences. Among socioeconomic groups, these differences were largest in the youngest age
group, with 28-day mortality rates favoring 35-64 year-old men and women with higher income,
secondary or higher education or a white-collar profession in comparison to a blue-collar
profession. The variation between higher-level white-collar females and blue-collar females aged
65-74 years was nonsignificant as the 95% CIs were wide. Similarly, as in incidence rates
previously, differences according to profession were not significant among 74-99 year-old men and
the differences according to education were not significant among 74-99 year-old women. The 28-
day mortality rates are presented by age group and the indicators of SES in Table 3.
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When examining the RRs of the youngest age group, where the socioeconomic differences in
incidences and mortality rates seemed to be widest, the results showed that among 35-64 year-old
men, the mortality rate of the lowest income group was 5.2 times as high and the incidence and
attack rate 2.7 and 2.9 times as high, respectively, compared to the highest income group (Table 4
in Study I). Among 35-64 year-old women, the differences were even larger. The incidence of acute
coronary events in the lowest income sixth was 4.6 times as high and the attack rate and mortality

rate 5.1 and 11.1 times as high as the corresponding rates of the highest income sixth.

When looking at possible reasons for these previously described socioeconomic differences, no
socioeconomic differences were found in the proportion of 35-64 year-old men reaching the
hospital within four hours, but men in the highest income tertile received thrombolysis [30% (95%
CI: 27 to 33) versus 21% (95% CI: 19 to 24)] and underwent early revascularization more often
[22% (95% CI: 18 to 25) versus 14% (95% CI: 11 to 17)] than men of the lowest income tertile. No
significant socioeconomic differences were seen in 35-64 year-old women in the proportions of

patients receiving thrombolysis or undergoing revascularization. (Table 4)
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Table 4. Proportions (%) of 35-64 year-old patients without delays in treatment seeking and
patients treated with thrombolysis or revascularization in the FINAMI Register in 1993-2002. The
95% Cls are in parenthesis.

Delay <4 hours Thrombolysis Revascularization

Men Income High 62 (57, 67) 30 (27, 33) 22 (18, 25)
level Middle 62 (57, 67) 27 (24, 30) 19 (16, 22)
Low 59 (53, 64) 21 (19, 24) 14 (11, 17)
Education Academic 60 (47,73) 26 (19, 32) 16 (9, 22)
Upper secondary 71 (62,79) 28 (22, 33) 30 (24, 36)
Vocational school 61 (56, 67) 26 (23,29) 19 (16, 22)
Basic 59 (56, 63) 26 (24, 28) 17 (15, 19)
Profession H-L white collar* 64 (55, 72) 32 (27, 38) 18 (13,23)
L-L white-collar* 58 (51, 64) 29 (25, 33) 18 (14, 22)
Entrepreneur/farmer 67 (60, 74) 25 (21, 30) 16 (11, 20)
Blue-collar 60 (56, 63) 26 (24, 28) 14 (12, 16)
Other 67 (46, 87) 27 (17, 38) 6(1,11)
Women Income High 58 (48, 68) 25 (18, 32) 16 (10, 21)
level Middle 59 (49, 69) 19 (14, 25) 14 (9, 19)
Low 55 (45, 65) 22 (17,27) 13 (8, 18)
Education Academic 61 (47,75) 19 (6, 33) 8 (0, 18)
Upper secondary 79 (62, 96) 35 (20, 49) 12 (1, 23)
Vocational school 52 (40, 64) 23 (17, 30) 16 (10, 22)
Basic 54 (47, 61) 22 (18,27) 16 (11, 20)
Profession H-L white collar* 44 (24, 65) 33 (12, 55) 19 (0, 39)
L-L white-collar* 61 (52,70) 23 (16, 29) 14 (9, 19)
Entrepreneur/farmer 46 (29, 62) 15 (6, 25) 8 (0, 15)
Blue-collar 57 (48, 66) 22 (17,28) 12 (7, 16)
Other 20 (2, 39) 19 (8, 30) 19 (4, 35)

* H-L = Higher-level, L-L = Lower-level
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5.1.1 The effect of the economic recession

During the 15-year period of 1988-2002, the attack rates and 28-day mortality rates of 35-64 year-
old men and women declined significantly in all socioeconomic groups (Table 5) — as did the
incidence rates. The interaction between socioeconomic group and study year was generally
nonsignificant. However, a statistically significant interaction occurred between income level and
study year for the attack rate trend in women, suggesting a steeper decline in attack rate in women
with high income. Another significant p-value was observed for the education by study year
interaction regarding the mortality rate of women. However, the Cls of the trend estimates were

wide and no consistent differences were observed between the socioeconomic groups.

The effect of the economic recession was further analyzed by dividing the 15-year period of 1988-
2002 into three five-year periods (1988-1992; 1993-1997; 1998-2002) describing the time before,
during and after the economic recession. Incidence and mortality rates for the age group 35-64 years
are classified by income in Table 6 in Study I. Among men, the incidence RR between the lowest
and the highest income tertile was 2.5 before the recession and 2.0 after the recession. The
corresponding mortality RRs were 3.3 and 3.3. Among women, the corresponding incidence RRs
were 2.9 and 3.4, and mortality RRs 4.3 and 5.9. Results associating with profession and education

were consistent with those associations based on income.
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5.2 Marital status and acute coronary events (II)

Table 6 represents the distribution of the events recorded in 1993-2002 according to marital status.
Most of the events were incident. The event numbers of unmarried women are larger than the event
numbers of married women, due to larger number of events in the previously unmarried group in

the oldest age group (74-99 year-old women).

Table 6. The number (and %) of incident events, all events and deaths within 28 days and their
distributions by marital status among men and women aged 35 to 99 years in the FINAMI MI
Register during 1993 to 2002.

Men Women
Incident  All Deaths Incident All Deaths
All 5023 8137 3897 4623 7193 3806
Married 3126 (62) 5132 (63) 2246 (58) 1178 (25) 1783 (25) 720(19)
Unmarried 1897 (38) 3005 (37) 1651 (42) 3445(75) 5410(75) 3086 (81)

Previously married 1264 (25) 2106 (26) 1153 (29) 2846 (62) 4537 (63) 2568 (67)
Never married 633(13) 899 (11) 498 (13) 599 (13)  873(12)  518(14)

The age-standardized incidences of acute coronary events were approximately 58-66% higher
among unmarried men and 60-65% higher in unmarried women than among married men and
women in all age groups (Table 7). The differences in attack rates and 28-day mortality were even
larger. The 28-day mortality rates of all acute coronary events were 60-168% higher in unmarried
men and 71-175% higher in unmarried women. The rates of the previously married and never
married did not differ significantly except in the attack rate of 75-99 year-old men and women and

65-74 year-old women, but the rates of the never married tended to be lower in other groups.
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Table 7. The age-standardized incidence, attack rate and 28-day mortality of 35-99 year-old men
and women by marital status in the FINAMI register in 1993-2002. The rates are expressed per

100,000 persons per year and the 95% Cls are shown in parenthesis.

Men 35-64 years 65-74 years 75-99 years
Incidence Married 269 (254-284) 1140 (1071-1209) 2661 (2471-2851)
Unmarried 442 (411-473) 1888 (1725-2051) 4196 (3846-4546)
Previously married 472 (427-517) 1914 (1712-2116) 4324 (3934-4714)
Never married 437 (389-485) 1838 (1562-2114) 3503 (2652-4354)
Attack Married 365 (347-383) 2025 (1934-2116) 4953 (4694-5212)
rate Unmarried 621 (584-658) 3140 (2930-3350) 7703 (7226-8180)
Previously married 682 (628-736) 3277 (3013-3541) 7984 (7449-8519)
Never married 574 (519-629) 2874 (2528-3220) 6129 (5024-7234)
Mortality Married 109 (99-119) 866 (806-926) 3049 (2841-3257)
Unmarried 292 (266-318) 1792 (1633-1951) 4843 (4467-5219)
Previously married 297 (262-332) 1772 (1578-1966) 4891 (4478-5304)
Never married 291 (251-331) 1816 (1542-2090) 4353 (3413-5293)
Women
Incidence Married 55 (48-62) 478 (435-521) 1654 (1476-1832)
Unmarried 90 (78-102) 765 (706-824) 2733 (2624-2842)
Previously married 103 (87-119) 807 (736-878) 2821 (2698-2944)
Never married 69 (51-87) 648 (540-756) 2342 (2108-2576)
Attack Married 68 (60-76) 689 (637-741) 2841 (2609-3073)
rate Unmarried 117 (104-130) 1144 (1072-1216) 4414 (4276-4552)
Previously married 130 (112-148) 1228 (1141-1315) 4618 (4461-4775)
Always unmarried 92 (71-113) 894 (767-1021) 3512 (3226-3798)
Mortality Married 16 (12-20) 247 (216-278) 1577 (1397-1757)
Unmarried 44 (36-52) 493 (446-540) 2667 (2561-2773)
Previously married 47 (36-58) 520 (464-576) 2759 (2639-2879)

Never married

39 (25-53)

415 (329-501)

2261 (2034-2488)
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The CFs of incident acute coronary events among 35-64 year-old unmarried men and women were
higher before hospital admission, on the first day and 28 days after the onset of the event than the
CFs of married men and women (Table 2 in Study II). The 1-year prognosis of men who never
married was significantly worse (55%, 95% CI: 50 to 60) than the prognosis of previously married
men (44%, 95% CI: 40 to 49).

The CFs of 65-74 year-old men and women did not differ much from the CFs of the younger age-
group (Table 8). The CFs of 75-99 year old men and women differed from the CFs of the younger
age groups. The CF of 75-99 year-old married men was lower than the CF of the never married
men, before reaching the hospital, on the first day and 28 days after the onset of the event. The CF
of never married 75-99 year-old women was higher on the first day after the event than the CF of
the previously married but no other significant differences according to marital status existed in the
CFs of women in this oldest age group.

Married men were treated with thrombolysis more often than unmarried men, but in women there

were no such differences in the use of reperfusion therapies (Table 3 in Study II).

The attack rates, incidences and 28- day mortality rates of 35-64 year-old men and women showed
mainly a declining trend during the 15-year period. The only exception was the rising trend in
attack rate and incidence of never married women (Table 4 in Study II). The 95% Cls of the trend
estimates were mainly wide and overlapping, but the attack rate of married women declined while
the attack rate of never married women had a rising trend. The 28-day mortality rates of married

men also declined significantly more than the 28-day mortality rates of never married men.
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Table 8. The case fatalities (%) of incident events among the 65-74- and 75-99 year-old men and

women at different time points according to marital status in the FINAMI Register during 1993-
2002. The 95% ClIs are in parenthesis.

Before 28-day

Men hospital First day mortality 1 year

65-74 years Married 21(19,23) 26(23,28) 41(38,44) 46 (43, 49)
Never married 47 (39,54) 53 (45,61) 66 (59, 73) 74 (67, 81)
Previously married 36 (31, 42) 41 (36,47) 53 (48,59) 60 (55, 65)

75-99 years Married 24 (21,27) 34(31,38) 061 (58, 64) 71 (68, 74)
Never married 42 (30,53) 53(42,65) 77(67,87) 82 (73,91)
Previously married 29 (25,33) 41(36,45) 63 (59, 67) 73 (69, 77)

Women

65-74 years Married 15(11,18) 18(15,22) 32(28,36) 36 (32,41)
Never married 29 (21,36) 36(27,44) 50 (42, 58) 57 (49, 66)
Previously married 23 (20,27) 27 (24,31) 42 (38, 46) 48 (44, 53)

75-99 years Married 21(17,25) 33(28,37) 58(53,62) 67 (63,71)
Never married 27(23,32) 42(37,47) 66(61,71) 76 (71, 80)
Previously married 23 (21,25) 33 (31,35) 59(57,61) 68 (66, 71)

5.3 Household size and the case fatality and treatment of acute coronary

events (II)

The CF of 35-64 year-old single living men and women was higher at all time points than the CF of

those living with one or more people (Table 2 in Study II).

Among 65-74 year-old men, the CF of those living alone was higher at all time points. Among 65-

74 year-old women, the prehospital CF of those living with one person was lower than the CF of

those living alone. No significant differences existed at other time points according to household

size among 65-74 year-old women (Table 9).



50

Results

The CF of 75-99 year-old men living with one person was lower on the first day and the CF of
single men was lower 28-days after the onset of the event than the CF of those living with two or
more people. Among 75-99 year-old women the CFs of those living with two or more persons were

higher at all time points than the CFs of those living alone or with one person. (Table 9)

Table 9. The case fatalities (%) of incident events among the 65-74- and 75-99 year-old men and
women at different time points according to household size in the FINAMI Register during 1993-

2002. The 95% Cls are in parenthesis.

Before 28-day

Men hospital First day mortality 1 year

65-74 years >2 people 22 (17,27) 30(24,36) 46(39,52) 51(45,57)
2 people 22 (20,25) 27(24,30) 42(38,45) 47 (44,50)
Living alone 41 (36, 46) 45 (40,50) 58(53,63) 64 (60, 69)

75-99 years >2 people 32(26,38) 46(39,52) 73(67,79) 80 (74, 85)
2 people 23 (20,26) 33(30,36) 61(57,79) 71(67,74)
Living alone 30 (25,34) 41 (36,46) 61 (56,66) 71 (66,75)

Women

65-74 years >2 people 23 (16,30) 26(19,34) 45(37,54) 51 (43, 60)
2 people 16 (13,19) 21(17,24) 34(30,39) 39(35,44)
Living alone 24 (20,28) 28 (24,32) 41(37,46) 47 (43,52)

75-99 years >2 people 32(28,37) 46(41,51) 76 (71,80) 83 (79,87)
2 people 20(17,23) 31(28,35) 59(56,63) 68 (65,72)
Living alone 22 (20,24) 34(33,36) 55(53,58) 66 (64, 68)

Men living alone received thrombolysis less often than men living with one or more people, but

among women there were no such differences in the use of reperfusion therapies (Table 3 in Study

).
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5.4 Language group and the risk of cardiovascular diseases

5.4.1 Stroke (I11)

A total of 5,135 stroke events were registered in Turku during the eleven-year period of 1988-1998.
These events comprised the data of study III. Of these stroke events, 4,251 (~83%) were ischemic
and 884 (~17%) hemorrhagic. Approximately 94% of the events were observed in Finnish-

speaking inhabitants and the rest in Swedish-speaking inhabitants.

The age-standardized attack rate of ischemic stroke was higher among Finnish-speaking men than
among Swedish-speaking men [370 (95% CI: 352 — 389) versus 270 (95% CI: 214 - 326)]. Among
women, the difference in the attack rates of ischemic stroke between the language groups did not
reach statistical significance. The rate of hemorrhagic stroke was higher among Finnish-speaking
women than among Swedish-speaking women but the 95% Cls were wide and overlapping. No
differences were observed in the rates of hemorrhagic stroke in men or in the 28-day CF of any type

of stroke.

The 1- and 5-year CFs of ischemic stroke did not differ between the language groups. The 1- and 5-
year CFs of hemorrhagic strokes tended to be in favor of Swedish-speaking men and women but the
95% ClIs were overlapping, except for the 1-year CF in women. Furthermore, the hazard ratios (HR)
for the 1- and 5-year CFs after any kind of stroke, counted for men and women together, were not
significant: 1.10 (95% CI: 0.92-1.31) and 1.10 (95% CI: 0.95-1.26), respectively.

The exact numbers of ischemic and hemorrhagic stroke events, age-standardized average annual

attack rates and CFs by native language and gender are presented in Table 1 in Study III.

Potential differences in stroke risk factors and SES among the stroke patients in Turku by language
group were evaluated to find possible causes for the lower stroke attack rate of the Swedish-
speaking population.All clinical risk factors (diabetes, hypertension, smoking, and prior MI) tended
to be more frequent among Finnish-speaking stroke patients than among Swedish-speaking patients,
but the 95% Cls were overlapping (Table 2 in Study III). History of atrial fibrillation was more
frequent among Finnish-speaking than among Swedish-speaking men and the registered stroke was
more often first among Swedish-speaking women than among Finnish-speaking women. The most
marked differences were, however, observed in the indicators of SES. A greater proportion of
Finnish-speaking men was manual workers, belonged to the lowest income tertile or had basic
education only and a greater proportion of Finnish-speaking women was manual workers or had

only basic education. Similarly a greater proportion of Finnish-speaking women was manual
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workers or had basic education only. Among women, the differences in income between the

language groups did not quite reach significance.

When examining the impact the differences in SES as a factor explaining the differences in stroke
rates, age-standardized RRs comparing the attack rates of ischemic and hemorrhagic strokes in the
Swedish-speaking inhabitants with those in the Finnish-speaking inhabitants were calculated and
adjusted for the indicators of SES (Table 3 in Study III). When adjusted for study year only,
Swedish-speaking men had almost 30% less ischemic strokes than Finnish-speaking men. This
difference decreased after adjusting for the indicators of SES, but remained statistically significant
and Swedish-speaking men still had over 20% less ischemic strokes than Finnish-speaking men. No
significant differences were observed among women in the RRs of ischemic stroke. When adjusted
for study year only, Swedish-speaking women had 25% less hemorrhagic strokes than Finnish-
speaking women. This trend was also seen after adjusting for the indicators of SES but these
differences were not statistically significant. Among men, the 95% Cls of the RRs of hemorrhagic
stroke were wide.

5.4.2 Acute coronary events (IV)

A total of 4,845 acute coronary events were recorded among 35-99 year-old inhabitants of Turku
during the eleven-year study period 1988-1998. However, the FINMONICA Study data included
information only on 35-64 year-old people. The distribution of these events by language group, age

and sex is presented in Table 1 of Study IV.

The attack rates, incidences, 28-mortality rates and their ratios between the two language groups are
presented in Table 2 of Study IV. In the youngest age group (35-64 years), the attack rate of acute
coronary events was higher among Finnish-speaking men and women than among Swedish-
speaking men and women. The 28-day mortality rate of this age group was also higher among
Finnish-speaking men than among Swedish-speaking men. Furthermore, the incidence was higher
among Finnish-speaking women than among Swedish-speaking women in the oldest age group (75-
99 years). The comparisons of attack rates, incidences and 28-day mortality rates among the other
age groups of women and men showed a trend towards the same direction but the results were

mainly not statistically significant.

The 28-day CFs tended to be lower among Swedish-speaking 35-74 year-old men than among
Finnish-speaking men in the same age groups. The 95% CIs of the 28-day CFs were, however,
overlapping in both sexes and in all age groups. The exact CF results are presented in Table 3 in
Study IV.
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Table 4 in Study IV presents the age-standardized RRs comparing the attack rates and the 28-day
mortality rates of the Swedish-speaking men and women with those of the Finnish-speaking men
and women. When adjusted for study year only, the Swedish-speaking men had almost 30% less
acute coronary events than the Finnish-speaking men. After adjusting for the indicators of SES, this
difference decreased but remained significant. Furthermore, when adjusted for study year only,
Swedish-speaking women had almost 20% less acute coronary events than Finnish-speaking
women. This trend could also be seen when adjusted for the indicators of SES, but the results of
these comparisons were not significant. When adjusted for study year only, the coronary mortality
of Swedish-speaking men was almost 30% lower than the mortality of Finnish-speaking men. The
difference, however, did not remain significant after adjusting for the indicators of SES. No

significant differences could be seen in the mortality of acute coronary events among women.

Differences in cardiovascular risk factors between the language groups were then examined from
the FINRISK data, as these differences might explain the observed differences in acute coronary
event rates. A total of 9,913 Finnish-speaking and a total of 519 Swedish-speaking people
participated in the FINRISK study in the areas included in the analysis. Of the Swedish-speaking
participants, 31.4% belonged to the lowest income tertile of the total FINRISK population, 30.4%
to the middle income tertile and 38.2% to the highest tertile. In the Finnish-speaking population, the
corresponding proportions were 33.5%, 33.5% and 33.0%. Of the Finnish-speaking people 35.4%
and of the Swedish-speaking people 33.0% had basic education only.

The Swedish-speaking participants had higher HDL-cholesterol, lower serum triglyceride
concentration, lower diastolic BP and lower BMI than the Finnish-speaking participants. These
differences remained significant after adjusting for household income and education. A higher
proportion of the Finnish-speaking seemed to be current smokers, but the difference did not reach
statistical significance. There was no statistically significant difference in the proportion of heavy
alcohol users, diabetic persons or the level of total cholesterol or systolic BP between the language
groups. The average values and prevalence of the classical risk factors of MI are presented in Table
5 in Study IV.
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6. DISCUSSION

An important goal of the Finnish health policy is to reduce inequalities in health and mortality
between different population groups in Finland (Valtioneuvoston periaatepiétés Terveys 2015 -
kansanterveysohjelmasta, 2001). To achieve this goal, it is important to understand how inequalities
develop and which population groups are at particular disadvantage. This study found disparities in

coronary and stroke morbidity and mortality among several population groups.

Previous analyses of the FINMONICA MI register data from years 1983-1992 show inequalities in
ACS incidence and mortality according to income and education among 35-64 year-old men and
women (Salomaa et al., 2000). This new data, from years 1993-2002, yielded similar results, but
revealed also, that similar inequalities exist in older age groups as well, and that the inequalities are
even larger than previously reported when examining the extremities of income groups.
Furthermore, the inequalities showed no signs of reduction in 1988-2002. Interestingly, the

economic recession of the 1990’s did not widen socioeconomic inequalities.

Secondly, being unmarried increases the risk of ACS and ACS death in both genders at all ages. In
contrast to some previous studies (Malyutina et al., 2004), (Gerward et al., 2010), (Koskenvuo et
al., 1986), the results were similar in both men and women. The disparities in ACS morbidity and
mortality by marital status tended to widen during the study period. Single living and being
unmarried were also associated with higher CF of incident ACS. Most of this difference seemed to
be due to a greater susceptibility to sudden prehospital coronary deaths among people living alone
but the difference in mortality remained significant at least one year after the attack. As in the recent
results of the Reduction of Atherothrombosis for Continued Health Register study indicating a
higher four-year cardiovascular mortality among middle-aged people living alone but not among the
elderly (Udell et al., 2012), advancing age modified also the associations of household size and CF
in our study possibly due to the higher proportion of people no longer living at home (e.g. living in
a nursing home) and therefore classified as living with two or more people. Furthermore, marriage

seemed to protect women greater than men from out-of-hospital ACS death.

Thirdly, significant differences were found in the morbidity and mortality of both acute coronary
events and stroke according to language group, with the rates favoring the Swedish-speaking

people.

Discussing and further researching the possible reasons behind the observed disparities between
population groups in cardiovascular morbidity and mortality in Finland is the key to reducing these
inequalities. In the following section possible explanations and explanations found in this study for

the found inequalities between population groups are presented.
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6.1 Differences according to socioeconomic status

Differences in traditional risk factor levels explain part of the socioeconomic differences in CHD
rates (Kivimaiki et al., 2007), (Singh-Manoux et al., 2008), (Vartiainen et al., 1998). A study from
the FINRISK data showed that modifiable risk factors explained one third of the excess CHD
mortality in manual workers when compared to upper-level employees in Finnish men (Harald et
al., 2006) and smoking was considered to be one of the most important risk factors explaining the
socioeconomic inequalities in CHD deaths in Finland. Unfortunately, the prevalence of smoking
has increased in the lower occupational and income groups among women in Finland (Harald et al.,
2008). Results from the FINRISK data show that changes in risk factor levels no longer provide a
good explanation for the changes in socioeconomic differences in CHD mortality (Harald et al.,
2008).

The socioeconomic disparities in the morbidity of acute coronary events could also be due to
inequalities in primary prevention, but minimal research has focused on socioeconomic differences
in CHD primary prevention in Finland. Interestingly, regarding primary prevention, both the
Framingham and SCORE CHD risk scores provide better risk stratification among British men with
a higher SES (measured in the study by occupational status) (Ramsay et al., 2011). People with a
lower income might be less prone to seek a doctor’s appointment in health centers or private offices
because of monetary reasons. Secondly, Finland has a comprehensive occupational health care
system which probably improves the health of working people compared to those not in the

coverage of this service.

Socioeconomic differences in the attack rate of acute coronary events could also be influenced by
differences in secondary prevention. Previous FINMONICA data showed that fewer men in the low
income group were prescribed B-blockers at hospital discharge than men in higher income groups
(Salomaa et al., 2001). A Finnish survey study reports differences in statin use by income level
among men (Manderbacka et al., 2008), but people with a lower level of education were more likely
than others to be nonrespondents, possibly affecting the result. In line with these findings, a recent
large international study (the PURE Study) showed that the low educational level cut down use of
statins and antiplatelet drugs (Yusuf et al., 2011).

Another factor affecting the use of primary and secondary preventive medication in Finland could

be patient compliance to treatment. Data on this is, however, missing.

In Study I, the most marked socioeconomic differences were found in the mortality rate of ACS
events. The analyses revealed that the mortality rate of middle-aged (35-64 year-old) men and

women was 5.2 and 11.1 as high in the lowest income sixth as in the highest income sixth in men
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and women, respectively. Such large differences according to income are surprising in Finland,
where the income gap is smaller than in many other Western countries. In addition to inequalities in
the prevalence and treatment of risk factors, differences in treatment may contribute to these
mortality inequalities. Investigators of two large, multinational, randomized trials of fibrinolytic
therapy from the USA have previously found that low educational level had a negative impact on
treatment-seeking time (Gibler et al., 2002). This finding was not confirmed by our study, possibly
due to small numbers and lack of power, but mortality differences according to educational status
were found, as mentioned. Furthermore, the Atherosclerosis Risk in Communities -Study showed
that even low neighbourhood income level was independently associated with a longer prehospital
delay in MI patients (Foraker et al., 2008). Detailed research on socioeconomic differences in

delay-times in Finland is missing.

Among men, SES was found to be related to the probability of being treated with thrombolysis and
undergoing early revascularization. However, it should be acknowledged, that information on the
contraindications of thrombolysis was not collected as part of the MI Register data and therefore,
the analyses could not be restricted to those eligible for thrombolysis. However, it is very unlikely
that such differences in eligibility exist. The result, nevertheless, concurs with earlier findings that
patients in the higher socioeconomic groups have had better access to the cardiac procedures
(Salomaa et al., 2001). Regardless of the increase in the number of cardiac procedures in the past
decades, socioeconomic inequalities persist in the use of cardiac operations relative to need
(Hetemaa et al., 2004), (Hetemaa et al., 2003). We did not have information on possible co-morbid
conditions which could also affect the prognosis of ACS patients and thereby also socioeconomic

differences in prognosis.

Already in 1984, the B-Blocker Heart Attack Trial showed that male patients classified as being
socially isolated and having a high degree of life stress had more than four times the risk of death
after MI compared to men with low levels of both stress and isolation (Ruberman et al., 1984). In
the B-Blocker Heart Attack Trial, high levels of stress and social isolation were most prevalent
among the least-educated men, which may be due to social selection or reflect the psychosocial

conditions often associated with SES.

All in all, when considering the typology of explanations for socioeconomic health differences that
the Black report introduced, the cultural and materialist explanations would seem most important.
Selection based on cardiovascular health is unlikely to affect our results, as the closest record of the

patient’s indicators of SES before the first event was used.
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The effect of the economic recession

In the late 1980’s, the economy of Finland boomed, but the situation turned into a labor market
crisis in the beginning of the 1990’s. Results from Study I showed, that this economic crisis did not,
however, lead to the widening of socioeconomic differences in the morbidity or mortality of MI and
acute CHD events. This is an interesting result in the fluctuating national and international
economic situation.

Our results, however, differ from the results published by Tarkiainen and colleagues (Tarkiainen et
al., 2012). They found that the life expectancy differences by income group widened in 1988-2007
in Finland and that the slower decline in mortality due to IHD among men in the lowest income
quintile was one of the factors increasing the mortality gap. Our analyses of the effects of the
recession on the mortality and morbidity of acute CHD events extend only to the year 2002, and it
can be argued that the follow-up period should be longer, as in the study by Tarkiainen and
colleagues, to include later effects of the recession. Furthermore, Tarkiainen and colleagues
analyzed mortality trends according to income quintiles and our analyses were made according to
income tertiles with differing events inclusion criteria, which may also affect the differing results.
Valkonen and colleagues, in turn, found that in the years of recession (in their study years 1991-
1995), the relative differences by occupation in total mortality continued to rise, but not as rapidly
as earlier and among middle-aged men the increase in absolute differences even ended. In their
study, a major reason for this development was that cardiovascular mortality diminished more in the

manual than in the non-manual labor class during the recession (Valkonen et al., 2000).

Ilmo Keskimiki studied how the economic recession of the 1990°s in Finland affected the
socioeconomic differences in hospital care (Keskiméki, 2003). He found that the distribution of
coronary revascularisations clearly inclined towards high-income groups in year 1988 but by year
1996 this distribution changed to a more equal use of procedures. However, differing from our trend
analyses, the data of Ilmo Keskimiki’s study included people aged 25-74 years and this data was

analyzed according to income quintiles.

6.2 Differences according to sociodemographic group

Traditionally, married men are healthier than married women, but this was not the case in our study.
On the contrary, in our study, marriage seemed to protect women even more than men from out-of-
hospital ACS death.
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One possible explanation for the observed differences in morbidity and mortality by marital status
could again be differences in the prevalence of traditional cardiovascular risk factors. The
differences previously observed in risk profiles have mainly favored married men compared to
unmarried men, but these results have not been consistent (Ben-Shlomo et al., 1993), (Empana et
al., 2008), (Venters et al., 1986), (Molloy et al., 2009).

Secondly, the higher acute coronary event rates of the unmarried may also be a simple question of
selection. Persons with poorer health may be more prone to staying unmarried or to be divorced. In
our study, however, cardiovascular health is unlikely to affect the results as the record of
sociodemographic characteristics prior to first event was used. Furthermore, according to a study by
Marika Jalovaara, couples in which the husband, the wife, or both partners are unemployed have an
elevated risk of divorce, and employment and occupational level is thereby linked to the risk of
divorce (Jalovaara, 2003). On the other hand, marriage may have or reflect a protective effect as the
married seem to have better health habits and higher levels of social support compared to the
unmarried, thereby promoting their overall health. Adjusting for socioeconomic characteristics
partly accounts for selection into marriage, while household size partly mediates the effects of
marriage on mortality. Martikainen et al. have made such analyses and found that differences in
mortality by marital status in the late 1970s and in the late 1990s attenuated after adjusting for
socioeconomic characteristics and household composition, supporting the assumption that these
mortality differences are partly attributable to the non-married groups being disadvantaged in
socioeconomic status and household composition. (Martikainen et al., 2005).

Social support is the perception that one is cared for, has assistance available from other people, and
that one has a supportive social network. Lack of this social support (possibly more common among
the unmarried) associates with an increased risk of cardiac morbidity and mortality, independent of
the traditional risk factors (Rosengren, Wilhelmsen and Orth-Gomér, 2004), (Horsten et al., 2000).
Furthermore, Inaba and colleagues found unmarried people to be more likely depressed (Inaba et
al., 2005). Depression, in turn, seems to increase the risk of incident acute coronary events (Nabi et
al., 2010) and has an adverse effect on cardiovascular mortality rates after MI (Frasure-Smith,
Lespérance and Talajic, 1995), (Barefoot et al., 1996). A meta-analysis also found significant
associations between depression and CHD, but concluded that it remains unclear if the association
is causal (Nicholson, Kuper and Hemingway, 2006). Nevertheless, very high levels of social
support (again possibly more common among the married) buffer the impact of post-MI-depression
on mortality after MI (Frasure-Smith et al., 2000). Thus, the aspect of social support links
sociodemographic groups to the language group health inequalities, discussed later.

Another potential mechanism suggested to be mediating the effects of psychosocial factors and

CHD is disturbed autonomic balance. Decreased heart rate variability is a sign of autonomic
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imbalance, and associates with both the risk of nonfatal and fatal CHD (Liao et al., 1997) and with
being unmarried (Randall, Bhattacharyya and Steptoe, 2009).

In Study II, most of the variations in prognosis - between both the married and the unmarried and
those living with someone or alone - arose already in the prehospital phase. It may be assumed that
resuscitation or calling for help may be initiated faster or more often among those married or
cohabiting.

No previous research evaluated potential differences in access to invasive coronary operations
according to marital status. Living alone (Bouma et al., 1999) and being unmarried (Atzema et al.,
2011) associates with a longer treatment-seeking time after MI, which may increase the likelihood
of prehospital deaths in these sociodemographic groups. In Study II, no significant differences by
sociodemographic characteristics were found in the proportion of patients reaching the hospital in
less than 4 hours. However, a larger proportion of married and cohabiting men received

thrombolysis at acute stage, which may contribute to their better survival after hospitalization.

Investigators from the USA report a lower adherence to secondary preventive medication (ASA,
statins, beta-blockers, angiotensin-converting enzyme inhibitors or angiotensin receptor blockers) of
CHD among the unmarried one year after the prescription of the drugs (Kulkarni et al., 2006).
Lower adherence to secondary preventive medication may be a factor impairing the prognosis of
unmarried men and women also in Finland.

6.3 Differences according to language group

Results from Studies III and IV, respectively, showed that the attack rates of both ischaemic stroke
and acute coronary events were lower among Swedish-speaking men than among Finnish-speaking
men in Turku. When adjusted for year of study only, the attack rates of both ischemic strokes and
acute coronary events among Swedish-speaking men were of almost 30% lower than among

Finnish-speaking men.

Language-group differences in the mortality risk of cardiovascular diseases were found also by
Sipild and Martikainen, (Sipild and Martikainen, 2009) and researchers from the Finnish University,
Abo Akademi, have also investigated mortality differences between the language groups. The
results of the Abo Akademi study group, published also in 2009, showed that the CHD mortality
risk of Swedish-speakers in the coastal and Helsinki metropolitan areas tended to be lower but the
difference to Finnish-speakers was not significant (Saarela and Finnis, 2009). Neither of these,

however, studied the morbidity of cardiovascular diseases.
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The better health of a minority is a rare situation. Especially ethnic differences have, in previous
studies, usually been in favour of the majority. For example, a report from New York City, USA,
reported a considerable increase in mortality rates from several causes, including CHD, among
Asians compared to white inhabitants (Freeman et al., 2011). In Jerusalem, Israel, coronary event
rates were much higher among Arabs than among the Jewish population (Kark et al., 2006).
Against this background, the position of the Swedish-speaking minority in Finland is unique.
Similar and even greater differences in cardiovascular disease risk exist between the Finns moving
to Sweden and the Swedish population (Alfredsson, Ahlbom and Theorell, 1982). To our
knowledge, no other population group in other parts of the world can be compared to the unique
Swedish-speaking population of Finland per se. However, one quite similar group is the English-
speaking minority of Quebec, Canada. The life-expectancy of this minority is longer than the life-
expectancy of the French-speaking majority in Quebec (Auger et al., 2012). However, these
language groups clearly have different ancestors as the language groups originate from colonies of
different European countries. Furthermore, the Flemish people in the Netherlands have a longer
life-expectancy than the French-speaking (Van Oyen, Tafforeau and Roelands, 1996), however, this
language group is a majority in Belgium.

Significant differences in the presence and severity of coronary calcification (as a marker of
coronary atherosclerosis) according to ethnicity, independent of atherosclerotic risk factors occur in
countries with more diverse population (Bild et al., 2005). These results suggest differences in
genetic susceptibility especially between racial groups. Genetic studies have shown the Swedish-
speaking population of Finland to have a Finnish admixture of about 60% in their genes (Virtaranta-
Knowles, Sistonen and Nevanlinna, 1991). A more recent genome-wide structure analysis of single
nucleotide polymorphisms indicates that the Finnish population who are Swedish-speaking has an
increased Swedish contribution in their genetic profile compared to non-Swedish-speaking Finns
(Salmela et al., 2008). Thus, although the Finnish- and Swedish-speaking people in Finland belong
to the same race and ethnic group, differences in genetic makeup may play a role in the differences
in mortality and morbidity.

The other hypothesis was that these differences are due to the previously noted better SES of the
Swedish-speaking minority. However, in this study, improved SES of the Swedish-speaking men
did not fully explain their lower cardiovascular morbidity since the differences decreased but
remained significant after adjusting for SES. The measurement of SES is inevitably somewhat
crude and therefore, we cannot totally exclude the possibility of residual confounders. Together
these results, nevertheless, suggest that in addition to SES and the factors related to SES discussed
in the following chapter, there are other factors, influencing the lower coronary morbidity and

mortality of the Swedish-speaking population.
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Differences in cardiovascular risk factor levels might contribute to our observations. Study IV
provided information on the classical risk factors of MI (BP, BMI, cholesterol, smoking and alcohol
consumption) among the Finnish- and Swedish-speaking inhabitants of Turku, Loimaa and the
Helsinki metropolitan area in the FINRISK data. Swedish-speaking people had higher levels of
serum HDL-cholesterol, lower levels of triglycerides, lower diastolic BP and lower BMI than
Finnish-speaking people. The magnitude of these differences was, however, modest and their
clinical significance is uncertain. However, all differences were to the expected direction suggesting
higher risk among Finnish-speakers and thus results were consistent with the observed differences
in coronary and stroke mortality and morbidity. Swedish-speaking people had higher education and
greater household income levels, but the differences in the risk factors were independent of the
differences in the socioeconomic factors. In addition, in a previous study, however, the Swedish-
speaking people have reported lower rates of daily smoking (Nyqvist et al., 2008). According to a
questionnaire study, Finnish-speaking people are more prone to binge drinking (Paljérvi et al.,
2009), but this finding was not confirmed in the present study.

The Swedish-speaking population of Turku - and Finland - has the same health services available
and the same health service costs as the Finnish-speaking population and therefore differences in
health services are unlikely to cause health differences in other mechanisms than possibly via
socioeconomic differences and the mechanisms related to this, as previously discussed but is
nevertheless unlikely to explain differences unrelated to SES. However, information on possible

differences in the use of private clinics’ services is not available.

The longer life expectancy and better health of the Swedish-speaking minority in Finland have
previously been suggested to be mediated by the larger amount of social capital of the Swedish-
speaking community (Hyyppéa and Miki, 2001). Social capital can be defined as an individual- or
community-level social feature that is reflected in the structure of social relationships. Structural
forms of social capital relate to social structures such as networks and associations. Cognitive forms
of social capital relate to the more subjective or intangible elements such as trust and norms of
reciprocity (Baum and Ziersch, 2003). Hyyppé and Miki studied the population of Ostrobothnia in
Finland and found that the Swedish-speaking population of this area showed more reciprocal

confidence and civic engagement than the Finnish-speaking population (Hyyppa and Méki, 2001).

Social capital has, indeed, been suggested to be a beneficial mediator in population health as social
capital associates with a lower risk of death (of any cause) (Kawachi et al., 1997). Social capital has
been defined as a collective feature that may promote health through community-level processes.
Analyses on the Finnish Mini-Finland Health Survey data reveal that leisure participation (as a

measure of individual-level social capital) is associated with lower risk of death even after
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adjustment for age, gender, tobacco smoking, alcohol use, obesity, self-rated health and diagnosed
chronic disease (Hyyppa et al., 2006). However, results from the same study on the association of
social capital and cardiovascular mortality were mainly statistically insignificant when household
income and other cardiovascular risk factors were adjusted for (Hyyppé et al., 2007). Rosengren et
al. have, in turn, reported from a rather small prospective study, with the study data consisting of
741 Swedish men, that low social integration was predictive of coronary morbidity, independently
of other risk factors (Rosengren, Wilhelmsen and Orth-Gomér, 2004). Furthermore, Eng et al. (Eng
et al., 2002) shows, from a larger prospective study (n= 28,369), that socially isolated men had an
increased risk of fatal CHD compared to socially, well-integrated men (multivariate RR 1.82, 95%
CI 1.02 to 3.23) but the incidence of total CHD, nonfatal MI, and sudden cardiac death was not
significantly increased among socially isolated men. However, the data consisted of health

professionals and therefore the results may not be generalized to men with lower SES.

This social capital may promote the health and longevity of the Swedish-speaking population.
However, the Health and Social Support (HeSSup) Study demonstrates that the Swedish-speaking
people living intermingled with Finnish-speaking people (instead of living as a community as in the
studies by Hyyppa and Méki) do not necessarily possess more social capital attributable to human
connections compared to the Finnish-speaking people (Volanen et al., 2006). Instead, the HeSSup
Study links childhood adversities with a higher risk of cardiovascular diseases (Korkeila et al.,
2010) and reports that the Swedish-speakers may have less childhood adversities (Volanen et al.,
2006). However, the HESSup Study had a response rate of only 40%, possibly affecting the results
and social capital was measured merely by close social connection and social support, possibly
representing only one aspect of social capital and not quite directly comparable to the measurement

of social capital in the Mini-Finland Survey, discussed previously.

In their analyses of the Ostrobothnian population, Hyyppa and Maki have also found, that a higher
proportion of Swedish-speaking than Finnish-speaking men living in this area were married or
cohabiting (Hyyppd and Méki, 2001). This may also be a factor influencing our language group

results through ways discussed previously.

6.4 Strengths and limitations

The main data source of the study, the FINAMI MI register data, is a population-based large study
and a large number of events have been recorded in the register. These are major strengths of the
study. One limitation of the FINAMI study is that only few rural municipalities are included around
the town of Joensuu. Therefore, these results may not be fully representative for the rural areas of
Finland.



Discussion 63

The age group, included in the data, changed when the register changed from FINMONICA to
FINAMI. However, this change in the registered age groups does not affect our analyses as only the
age group that was consistently registered (persons aged 35-64 years-old) is included in the trend
analyses. Furthermore, in the period of the FINAMI register, the registration area has expanded and
several urban areas are included. However, as the area is included as covariate in the analyses, the
change in registration areas should not affect the trend results and as Loimaa - a rural area near
Turku — was included in the FINMONICA register but not in the FINAMI register, it was not

included in the trend analyses.

The adoption of new and more sensitive biomarkers of myocardial injury, such as cardiac troponins,
during the latter half of the 1990’s, posed challenges on consistent monitoring of trends in cardiac
coronary events. It is known that because of their greater sensitivity, troponins detect MIs that
cannot be detected with the enzymatic markers of myocardial injury (Kontos et al., 2003) and that
this effect hid the declining trends in the incidence of coronary events in the FINAMI study in
1993-2002 (Salomaa et al., 2006). However, in our study, trend analyses of years 1988-2002 were
made according socioeconomic and sociodemographic characteristics. Therefore, the adoption of
troponins would only have affected our results if the use of troponin tests had significant
socioeconomic or sociodemographic inequalities. It is very unlikely that such inequalities existed in
Finland. The registration procedure in itself is also unlikely to affect the analyses as it can be
assumed that the physicians maintaining the register analyzed the electrocardiograms of different

socioeconomic or sociodemographic groups, objectively.

Record linkage of the data at individual level with the files of Statistics Finland provided us with
accurate information on SES. The use of individual level data on taxable income, education and
profession leads to less misclassification than the use of surrogate markers and therefore gives a
more correct view on the health differences between socioeconomic groups. Recent results from
Tarkiainen and colleagues emphasize the importance of studying disparities between income groups
as their research showed an increase in the relative excess mortality among the lowest income
groups over time and this could not be attributed to the changing socio-demographic composition
between income groups (i.e. changing proportions of people living in a single household and being
unemployed or out of the workforce) (Tarkiainen, Martikainen and Laaksonen, 2013). It should,
however, be acknowledged, that in our study, the classification of unemployed and students to the
group “others” may have caused apparent distinct differences according to profession, because the
persons in this group may be previously sick or handicapped, therefore affecting their treatment and
prognosis. Furthermore, working life has changed during the time period used in the trend analyses
and the valuation and commonness of different occupations has changed as well as the job

descriptions. Some published studies indicate that there are minimal differences if only one measure
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or multiple indicators are used to capture SES (Foraker et al., 2011). In the current data, however,
individual-level measures of SES were used and the relative differences between the income groups
and education groups were lessened by age but remained significant among men even in the highest
age group of 75-99 years. However, when profession was used as the indicator of SES, the
differences in incidence between men in blue-collar professions and upper-level white collar
professions were no longer significant after the age of 75 years. Among women, no significant
difference between the two education groups was seen in the highest age group of 75-99 years. As
the results were not the same according to every SES measure and every age group, it was
important to take them all into consideration. Furthermore, the measures of SES are interrelated, as

discussed in chapter 2.3.1.

Previous studies relate childhood SES with CHD morbidity (Kittleson et al., 2006) and mortality
(Smith et al., 1998), and cardiovascular risk factors (Kiviméki et al., 2006). The hypothesis about
the fetal origins of cardiovascular disease is suggested to be one reason behind the socioeconomic
health differences. This hypothesis suggests that children with a low birth weight have an increased
risk of coronary heart disease later in life. The risk is further increased by low weight gain during
infancy and rapid weight gain after the age of one (Eriksson et al., 2001). Because a low birthweight
has been more common in children of parents with low SES, it is possible that the adverse effects of
low SES on coronary heart disease mortality begins early in life and is not directly proportional to
the SES of adult life. Therefore, it would also had been interesting to take childhood SES into
account — in addition to adulthood SES — but unfortunately we had no information on childhood
living conditions nor childhood health status. When interpreting the results and suggesting measures
to reduce socioeconomic inequalities, it should therefore be acknowledged, that in studies I, III and
IV, SES was measured at one time point and no information on life-course patterns of SES was
available. Subjective social or socioeconomic status — instead of objective SES — is independently
linked with poor health and for example angina pectoris in the Whitehall II Study (Singh-Manoux,
Adler and Marmot, 2003) and with other outcomes thereafter. This would have also been an
interesting measure to study, but unfortunately no access to such information was available. From a
public health perspective, the measurement of objective SES and thereby the targeting of possible
measures to reduce inequalities is more readily available and more realistic to execute and research

on inequalities by objective measures could therefore be considered more important.

Furthermore, we had no information on possible marital transitions allowing more accurate
analyses, as it has been studied earlier, that remarried men have a higher total mortality risk than
those in a consistent marriage but have lower mortality risks than the divorced or widowed
(Blomgren et al., 2012). Furthermore, we do not know the proportion of unmarried cohabiting

couples in our data.
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Stroke is a disease of older people and, as the majority of the elderly are women, the number of
stroke events is higher among women. This difference should not affect our comparisons between
the language groups, since the rates are age-standardized and shown separately for both genders.
The incorporation of older age-groups into the same analyses (Studies III and IV) could be argued,
as differences in income level and prestige diminish after the retirement and with aging. However,
the importance of SES to cardiovascular risk does not completely vanish with age but remains to a
lesser degree even among the oldest (Avendano et al., 2006). Furthermore, we had no information
on the prevalence of stroke risk factors in the Finnish- and Swedish-speaking background
populations of Turku, which prevented us from including these factors in our Poisson regression
models.

The non-independence of recurrent events was not taken into account in the attack rate analyses,
which is the usual way to present this kind of population-based analyses in the literature. However,
our results include and focus mainly on incidence and mortality, which both are one-time events for

a person.

We found socioeconomic- and —demographic differences in the proportion of patients receiving
thrombolysis. Unfortunately, as mentioned earlier, information on all contraindications of
thrombolysis was not collected in the FINAMI Register data, but data on treatment-seeking time

was collected and regarding that, no significant differences were found.

6.5  Future aspects

To reveal pathways between sociodemographic characteristics and the found higher morbidity and
poorer prognosis of acute coronary events, further research should be done on cardiovascular risk
factor profiles according to sociodemographic characteristics in Finland.

The formation of socioeconomic differences in cardiovascular health in childhood should be paid
special attention to because the indicators of socioeconomic status in adulthood are related to
factors in childhood and these inequalities may start to form early. In these at risk individuals,
prevention of the development of risk factors and social isolation should be implemented in
disadvantaged groups.

Unfortunately, data in this thesis had no information on possible differences in dietary habits
between the language groups. This is, however, an interesting topic that has not been studied yet by
anyone in detail and needs further study in the future. The risk factor profiles of Finnish-speakers
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need special attention for the MI and stroke morbidity and mortality of the Finnish-speakers to

reach the lower level of the Swedish-speakers.

The association of social capital and social support to the cardiovascular morbidity and mortality
disparities between socioeconomic and sociodemographic groups and language groups in Finland
needs further research and measures to prevent the social isolation of the youth should be

considered.
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7. CONCLUSIONS

In conclusion:

I) Socioeconomic differences in ACS morbidity and mortality were still found in all age groups
among both men and women and these differences were not affected by the economic recession of
the 1990’s.

IT) Being unmarried increases the risk of having a heart attack both in men and women regardless of

age and living single or unmarried worsened the prognosis of acute coronary events.

IIT) Significant variations were found in stroke and ACS morbidity and mortality between the
Swedish- and Finnish-speaking people in Turku, Finland. Some disparities were found also in risk
factor levels between the language groups in the FINRISK data. The Swedish-speaking participants
had a higher HDL-cholesterol, lower serum triglyceride concentration, lower diastolic BP and lower
BMI than the Finnish-speaking participants and these differences remained significant after
adjusting for the indicators of SES (household income and education). These differences may partly

explain the language group discrepancies found in stroke and ACS morbidity and mortality.

IV) The incongruity in cardiovascular morbidity and mortality between the two language groups
could not be explained fully by differences in SES.

Some socioeconomic and sociodemographic variances were found also in the treatment of Mls in
Finland. Middle-aged men in the highest income tertile received thrombolysis and underwent early
revascularization more often than men in the lowest income tertile. Middle-aged, single living or
unmarried men received thrombolysis less often than others. These results may partly explain the
found mortality differences between socioeconomic and sociodemographic groups, but most of the
excess mortality in single living and unmarried appeared already before hospital admission and
therefore seems not to be related to differences in the treatment of ACS.

In addition, to differences in risk factor profiles, primary and secondary prevention and treatment,
several psychosocial aspects (prevalence of depression, social isolation, lack of social support and
social capital, efc.) may play a role in causing population group differences in cardiovascular

disease morbidity and mortality but these aspects require further research.

In conclusion, implementing strategies to reduce differences in socioeconomic, sociodemographic
and language groups in the morbidity and mortality of cardiovascular diseases could decrease the

public health burden this disease group causes.
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