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Introduction

Little is known of the overall and cause-specific
morbidity and mortality of those having emotional
and behavioural problems in childhood. In the study
by Jokela, Ferrie, and Kivimaki (2008), childhood
externalizing and internalizing behaviours were
associated with increased risk of premature death.
Externalizing problems are characterized by
inattention, poor conduct, opposition and defiance.
Internalizing problems, such as avoidant and
withdrawn temperament, is manifested by low self-
esteem, worry, fear, and shyness (Dick et al 2005;
Roza et al 2003; Zahn-Waxler, Klimes-Dougan and
Slattery 2000). Internalizing problems in childhood
have been linked with adult depression and anxiety
disorders (Clark et al 2007). In turn, externalizing
problems have been related with later antisocial
behaviour, delinquency (Simonoff et al 2004), and
substance abuse (King, lacono and McCue 2004).
For example, Shepherd, Farrington and Potts (2004)
found that antisocial lifestyle in childhood and
adolescence increased the risk of injury and
psychological illness. In addition, Laub and Vaillant
(2000) found that alcohol abuse and poor self-care
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were associated with subsequent death, in the
study of 1,000 delinquent and non-delinquent boys.

It is suggested that psychological stressors may
increase the vulnerability to cancer and auto-
immune diseases through a deregulatory effect on
the immune system (Irwin et al 1990; Stein, Keller
and Schleifer 1985). For example, it has been
reported that personality, emotional suppression,
depression, and social isolation are risk factors for
cancer (Edelman 2005; Grossarth-Maticek et al
1997; Penninx et al 1998; Persky Kempthorne-
Rawson and Shekelle 1987; Shekelle et al 1981;
Shaffer et al 1987) although some studies have
found no evidence of such relationship (Price et al
2001; Bleiker et al 1996). In addition, it has been
reported that depression, social isolation, and lack
of social support are risk factors for coronary heart
disease (CHD) (Peach et al 2003). Furthermore,
there is some evidence that cynical hostility
increases the risk of all-cause and cardiovascular
mortality, and incident myocardial infarction
(Everson et al 1997), and cancer-related mortality
(Tindle et al 2009).
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Emotional and behavioural problems among
children and adolescents are perceived to be
increasing in many countries, sometimes attributed
to childhood poverty, increase in the proportion of
single parent families, and substance abuse among
families. (Kelleher et al 2000; Rimpeld et al 2006;
Sweeting and West 1998). Studies report that
approximately 7-20% of children and adolescents
meet the criteria for a broadly-defined behavioural
problem (Horwitz et al 1992; Kaltiala-Heino et al
2005; Kelleher et al 2000; Kumpulainen et al 1998).
For example Rimpeld and colleagues (2006) found
that, in a Finnish school health survey, 24% of
children had psychosomatic symptoms, such as
anxiety or physical manifestations (Rimpeld et al
2006).

The purpose of this study was to investigate
reports, obtained from nurses, of emotional and
behavioural problems during childhood, as
predictors of overall and cause-specific mortality
and morbidity in later life among participants of the
Kuopio Ischemic Heart Disease Risk Factor Study
(KIHD). Additionally in this study, we examined the
effect of biological, behavioural, and socio-
economic factors, on the associations between
emotional and behavioural problems in childhood
and all-cause, cancer and cardiovascular mortality,
morbidity and alcohol-associated diseases.

Methods

Study population

The subjects were participants in the KIHD
which is a prospective population-based study
designed to investigate risk factors for
cardiovascular diseases, including psychosocial and
socio-economic factors, in middle-aged and ageing
men from Eastern Finland. The original study
population consisted of a random age-stratified
sample of 2,682 men, who were 42, 48, 54, or 60
years of age at baseline in 1984 (Kaplan et al 1994).
The Research Ethics Committee of the University of
Kuopio approved the study. The school health
records were available for 952 (35.5%) men,
because some of the archives, where school health
records were stored, were destroyed during World
War Il and others by fires. There were 72 men who
were excluded from the analyses because of the
missing data on some of the covariates. The final
study sample was therefore 880. A comparison of
the historical study sample with the rest of the KIHD
cohort revealed that the study participants were on
average somewhat younger, their education,
occupational, and income levels were higher, they
were physically more active and they have smoked
cigarettes less than the rest of the KIHD cohort
(Table 1).
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Table 1. Comparison of the historical study sample (n=880) with the rest of the KIHD cohort (n=1603)

Covariates
Age group (%)

1 (42 years)

2 (48 years)

3 (54 years)

4 (60 years)
Educational level (%)

1 (low)

2

3

4 (high)

Occupational level (%)

1 (farmer)

2 (blue collar)

3 (white collar)
Smoking history (pack/years)
BMI (kg/m?2)

LDL cholesterol (mmol/I)
HDL cholesterol (mmol/l)
SBP (mm Hg)

Leisure time physical activity
(h/year)

Alcohol consumption (g/week)

Income (marks/year)

Mean (SD) or proportion (%)

The rest of the KIHD
cohort (n=1603)

Study sample (n=880) p-values for the difference

between groups

24.0 5.9 <0.001
18.6 9.4

46.3 68.4

11.1 16.3

7.7 11.1 <0.001
43.8 50.5

41.9 31.8

6.6 6.6

12.5 20.2 <0.001
46.4 41.6

41.1 38.2

148.4 (286.9) 180.9 (360.7) 0.014
26.4(3.7) 26.9(3.5) 0.681
4.0 (1.0) 4.1(1.0) 0.006
1.3(0.3) 1.3 (0.3) 0.570
133.9 (16.8) 134.4 (17.3) 0.395
123.5(153.1) 105.8 (130.9) 0.003
82.2 (148.3) 73.8 (134.2) 0.150
82,222.5 (52467.6) 74,785.8 (49352.3) <0.001

230



Laura Kauhanen, Janne Leino, Hanna-Maaria Lakka,
John W Lynch, Jussi Kauhanen

Emotional and behavioural problems in childhood...

Emotional and behavioural problems in childhood

Childhood information was obtained from
elementary school health records which were filled
out by the school health nurses and doctors in the
1930s to 1950s. The school health records
contained data on health status, school attendance,
behaviour of the child at school, general
hygiene/cleanliness of the child, and socio-
economic circumstances at home, based on the
personal observations of school health nurses, and
doctors at school and during home visits until the
children were 13 years of age.

A man was defined as having
emotional/behavioural problems in childhood if a
school health nurse had reported one or both of the
following:

1. Emotional problems
2. Behavioural problems

1. "Emotional problems" was defined as school
health nurses reporting a child having withdrawal
problems such as nervousness, shyness, fearfulness,
and anxiety. 2. "Behavioural problems" was defined
as a school health nurse reporting aggressive,
antisocial, or delinquent behaviour of the child.
These items were scored dichotomously and the
scores summed. A summary variable of emotional
and behavioural problems variables was made to
represent  the  total emotional/behavioural
problems score in childhood. If there was no
mention of items 1 or 2, a man was defined as not
having  emotional/behavioural  problems in
childhood.

Covariates

Age and examination year Age was categorized
into four groups: 42 years, 48 years, 54 years, and
60 years. Examination year was categorized from
1984 to 1989.

Biological factors The gathering of blood specimens
(Salonen et al 1992) and the measurement of serum
lipids (Salonen et al 1991) have been explained
elsewhere.

The ratio of low density lipoprotein (LDL) to high
density lipoprotein (HDL) cholesterol and systolic
blood pressure (SBP) were included in the analysis.
Adulthood behavioural factors The assessment of
alcohol consumption in grams per week with a
structured quantity and frequency method using
the Nordic alcohol consumption inventory has been
described previously (Kauhanen et al 1997). Leisure-
time physical activity in hours per year was assessed
from a 12-month history questionnaire (Lakka et al

1994). Cigarette smoking was estimated by self-
reporting and converted to pack-years (the average
number of cigarettes per day times the number of
years smoked). Body mass index (BMI) was
calculated as the ratio of weight in kilograms to the
square of height in metres (kg/m2).

Childhood socio-economic variables Socio-
economic position (SEP) in childhood was a
summary variable including poor social conditions
at home, poor hygiene, attending a special summer
camp for poor children, and attending a school
meal programme meant for children in need
(Kauhanen et al 2006). Education was also included
in the analysis of childhood SEP. It was categorized
into four groups: less than elementary, elementary,
full or some secondary, and high school or above.
Adulthood socio-economic variables Adult SEP was
assessed by the self-report of annual personal
income and occupation. Occupation was
categorized into three groups: 1=farmer, 2=blue
collar, 3=white collar.

Outcomes

Mortality Deaths were ascertained by computer
linkage to the national death registry using the
Finnish social security number. All deaths occurring
between study entry (March 1984 to December
1989) and 31 December 2007 were included.
Deaths coded with the Ninth International
Classification of Diseases (ICD-9) codes 140-239 and
the tenth revision (ICD-10) codes C00-D48 were
included in the analysis of cancer deaths. Deaths
coded with ICD-9 codes 390-459 and ICD-10 by
codes 100-199, were considered cardiovascular
(CVD) deaths. Deaths were coded with ICD-9 codes
410-414, and ICD-10 codes 120-125 were included in
the analysis of coronary heart disease (CHD) deaths.
The median follow-up time was 20.7 years (range
0.2 to 24.8 years). There were 72 cancer deaths,
130 CVD deaths and 89 CHD deaths during the
follow-up period. Death codes were all validated
according to the international criteria adopted by
the WHO MONICA (Monitoring of Trends and
Determinants of Cardiovascular Disease) Project
(Bothig 1989).

Acute coronary events Data on fatal or non-
fatal acute coronary events between the study
entry and 2004, were collected prospectively and
diagnostic classification was made by the
FINMONICA coronary registry group (Tuomilehto et
al 1992). Since 1 January 2004, the events were
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obtained by computer linkage to the national
computerized hospital discharge registry. Diagnostic
information was collected from hospitals and
events were classified by one internist using the
same diagnostic criteria as in the FINMONICA
project. The median follow-up time to the first
coronary event was 17.6 years (range 0.1 to 21.8
years). If the subject had multiple non-fatal events
during the follow-up, the first one was considered
as the endpoint. Data were available up to 31
December 2004, during which period, 209 acute
coronary events occurred.

Alcohol-associated diseases All alcohol-associated
diseases that occurred between study entry and 31
December 2007 were included. Data on alcohol-

associated diseases were obtained by record
linkage from the national computerized
hospitalization  registry, which covers every

hospitalization in Finland. Alcohol diseases were
coded with the Eighth International Classification of
Diseases (ICD-8) or the Ninth revision (ICD-9) or the
10th revision (ICD-10). The median follow-up time
to the first alcohol-associated disease was 20.7
years (range 0.04 to 24.8 years). If the subject had
multiple non-fatal events during the follow-up, the
first one was considered as the endpoint. During
the follow-up period, 69 alcohol-associated diseases
occurred.

Statistical analysis

The association between emotional and
behavioural problems in childhood and the risk of
all-cause, cancer, CVD, and CHD deaths, and the risk
of acute coronary events and alcohol-associated
diseases in later life, were analysed with Cox
proportional hazards models’. The analysis sample
was 880. Emotional problems were reported for
9.5% of men and behavioural problems for 2.3% of
men. Men with any emotional/behavioural
problems in childhood formed the index group
(11.8%) and men without emotional/behavioural

problems in childhood were a reference group in
the summary problems score analyses.

A sequence of models was carried out to examine
the relationship between childhood emotional and
behavioural problems and mortality and morbidity in
adulthood. Modell included age and examination
year. Model 2 was the same as model 1 and
additionally adjusted for SEP in childhood (poor
social conditions at home, poor hygiene, attending a
special summer camp for poor children, and
attending a school meal programme meant for
children in need, education). Model 3 was the same
as model 1 and additionally adjusted for adulthood
SEP (occupation, income). Model 4 was the same as
model 1 and additionally adjusted for the biological
factors (systolic blood pressure, LDL/HDL), and
behavioural characteristics (alcohol consumption,
smoking, BMI, physical activity). All analyses were
performed using SPSS for Windows 17.0.

Results

Table 2 shows the mean * standard deviation or
prevalence for the covariates: age, the biological
and behavioural factors (systolic blood pressure,
HDL and LDL cholesterol, leisure time physical
activity, BMI, alcohol consumption, and smoking),
and education and occupation, for men with
emotional problems (n=84), behavioural problems
(n=20), and without emotional/behavioural
problems (n=776) in childhood. The educational and
income levels were lower, and LDL levels higher in
men with behavioural problems in childhood
compared to men with emotional problems and
without  emotional/behavioural problems in
childhood. Men with emotional problems in
childhood were somewhat younger than others.
Table 2 also shows crude mortality rates of all-
cause, cancer, CVD and CHD deaths, and incidence
density of acute coronary events, and alcohol-
associated diseases in men with and without
emotional/behavioural problems in childhood.
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Table 2. Baseline characteristics of men with emotional and behavioural problems and without emotional/behavioural problems in childhood
Mean (SD) or proportion (%)
Men with emotional Men with behavioural

Men without p-values for the

Covariates problems in childhood problems in childhood emotional/behavioural difference
(n=84) (n=20) problems in childhood between
(n=776) groups
Age group (%)
1 (42 years) 33.3 0.0 23.6 0.009
2 (48 years) 15.5 10.0 19.2
3 (54 years) 41.7 85.5 45.7
4 (60 years) 9.5 5.0 11.5
Educational level (%)
1 (low) 8.3 35.5 6.9 <0.001
2 31.0 50.0 45.0
3 53.6 15.0 41.4
4 (high) 7.1 0.0 6.7
Occupational level (%)
1 (farmer) 6.0 0.0 13.5 0.002
2 (blue collar) 39.3 85.0 46.1
3 (white collar) 54.8 15.0 40.3
Smoking history (pack/years) 167.9 (296.1) 273.6 (340.4) 143.1 (284.0) 0.107
0 (never) 29.8 5.0 26.8 0.076
1 (former) 36.9 40.0 42.9
2 (current) 33.3 55.0 30.3
BMI (kg/mz) 26.9 (3.6) 28.3 (4.4) 26.8 (3.7) 0.191
LDL cholesterol (mmol/I) 3.8(0.8) 4.7 (1.5) 4.0(1.0) 0.004
HDL cholesterol (mmol/l) 1.3(0.3) 1.2(0.2) 1.3(0.3) 0.527
SBP (mm Hg) 133.1(15.7) 140.0 (18.7) 133.8 (16.9) 0.237
Leisure time physical activity 136.4 (203.2) 169.6 (178.9) 120.9 (145.9) 0.269
(h/year)
Alcohol consumption (g/week)  76.5(113.8) 54.2 (70.0) 82.9(150.0) 0.711
Median 25.3 19.0 39.9
Range 0-512.5 0-220.8 0-2853.0
0 (abstainers) 13.1 20.0 11.1 0.587
1(0.1-279.9 g/week) 82.1 80.0 83.2
2 (280.0-2853.0g/week) 4.8 0.0 5.7
Income (marks/year) 83,535.7 (46 890.7) 48,800.0 (21 338.4) 82,941.7 (53,348.8) 0.015
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Median 72,500 43,500 74,000
Range 5,000-234,000 15,000-90,000 0-550,000
(Table 2 cont’d)
Mortality/incidence/100 000 person-years
All-cause death 1,405 4,289 1,452
Cancer death 550 2,144 355
CVD death 550 1,787 696
CHD death 428 1,072 475
Acute coronary events 1,109 2,946 1,399
Alcohol-associated diseases 318 1,121 365

BMI, body mass index; LDL, low density lipoprotein; HDL, high density lipoprotein; SBP, systolic blood pressure; CVD, cardiovascular disease; CHD, coronary heart disease

Table 3. Relative hazards (RH) of all-cause death, cancer death, CVD death, CHD death, acute coronary events and alcohol-associated diseases in men
with emotional, behavioural, and emotional/behavioural problems in childhood, compared with men without emotional, behavioural and
emotional/behavioural problems in childhood as a reference group.

RH (95%Cl)

All-cause death Cancer death CVD death CHD death Acute coronary Alcohol-associated
events diseases
Events /Total nin the model 252/880 68/880 118/880 81/880 193/880 61/880

No emotional problems in 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference)

childhood

Emotional problems in

childhood

Model 1 0.94 (0.61-1.44) 1.44 (0.71-2.90) 0.78 (0.39-1.53) 0.88(0.41-1.92) 0.82 (0.49-1.36) 0.83 (0.33-2.06)
Model 2 0.82(0.53-1.27) 1.44 (0.70-2.99) 0.63(0.31-1.26) 0.70 (0.42-1.55) 0.70(0.42-1.18) 0.79 (0.32-2.00)
Model 3 0.90 (0.58-1.38) 1.41(0.69-2.88) 0.73 (0.37-1.44) 0.85(0.39-1.84) 0.81(0.48-1.35) 0.86 (0.34-2.16)
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Model 4
(Table 3 cont’d)

No behavioural problems in
childhood

Behavioural problems in
childhood

Model 1

Model 2

Model 3

Model 4

No emotional/behavioural
problems
Emotional/behavioural
problems in childhood
Model 1

Model 2

Model 3

Model 4

Notes.

Model 1 Adjusted for age and examination year

0.88 (0.57-1.36)

1.0 (reference)

2.80 (1.57-5.02)
1.88 (1.01-3.50)
2.34 (1.31-4.20)
2.23(1.24-4.02)

1.0 (reference)

1.31(0.91-1.87)
1.11(0.76-1.62)
1.23 (0.86-1.77)

1.21(0.85-1.73)

1.39 (0.67-2.88)

1.0 (reference)

5.31 (2.29-12.36)
5.09 (1.89-13.76)
4.39 (1.89-10.19)
3.85 (1.63-9.10)

1.0 (reference)

2.29 (1.29-4.01)
2.41 (1.29-4.50)
2.22 (1.24-3.98)

2.07 (1.16-3.67)

Model 2 The same as model 1 and childhood SEP, educational level
Model 3 The same as model 1 and occupation, income level

Model 4 The same as model 1 and biological and behavioural factors (systolic blood pressure, ratio of low density lipoprotein to high density lipoprotein cholesterol, body

mass index, leisure time physical activity, smoking, alcohol consumption)
CVD, cardiovascular disease; CHD, coronary heart disease

0.74 (0.38-1.47)

1.0 (reference)

2.50 (1.01-6.14)
1.46 (0.56-3.76)
2.08 (0.85-5.13)
1.92 (0.77-4.77)

1.0 (reference)

1.10 (0.63-1.92)
0.85 (0.47-1.52)
1.01 (0.58-1.78)

1.03 (0.58-1.80)
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0.84 (0.39-1.83)

1.0 (reference)

2.15 (0.68-6.85)
1.23 (0.37-4.12)
1.85 (0.58-5.90)
1.56 (0.48-5.02)

1.0 (reference)

1.14 (0.59-2.22)
0.86 (0.43-1.72)
1.08 (0.56-2.10)

1.05 (0.54-2.04)

0.85 (0.51-1.43)

1.0 (reference)

1.96 (0.92-4.20)
1.37 (0.62-3.03)
1.79 (0.84-3.83)
1.40 (0.65-3.01)

1.0 (reference)

1.00 (0.64-1.56)
0.82 (0.52-1.30)
0.98 (0.63-1.53)

0.98 (0.63-1.53)

0.77 (0.31-1.94)

1.0 (reference)

2.54 (0.79-8.20)
1.93 (0.54-6.86)
2.09 (0.65-6.77)
2.18 (0.66-7.14)

1.0 (reference)

1.17 (0.56-2.46)
1.07 (0.49-2.32)
1.17 (0.55-2.49)

1.09 (0.51-2.30)
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Table 3 shows that men who had
emotional/behavioural problems in childhood had a
2.29-fold (95% confidence interval (Cl) 1.29 to 4.01)
age- and examination-year adjusted risk of cancer
death. After adjustment for the SEP in childhood
and adulthood and for the biological and
behavioural factors in adulthood, the association
remained unchanged. All-cause, CVD, and CHD
death, risk of acute coronary events, and alcohol-
associated morbidity showed no associations with
emotional/behavioural problems in childhood.

Table 3 also shows that there were no

statistically significant relationships between
emotional problems in childhood and adult all-
cause, cancer, CVD, CHD mortality, acute
myocardial infarctions and alcohol-associated
morbidity.

Men who had behavioural problems in

childhood had a 2.80-fold (1.57 to 5.02) age- and
examination-year adjusted risk of all-cause death, a
5.31-fold (2.29 to 12.36) risk of cancer death, and a
2.50-fold (1.01 to 6.14) risk of CVD death. The
association between behavioural problems and all-
cause and cancer deaths was somewhat attenuated
after adjusting for SEP in childhood and adulthood,
and biological, and behavioural factors in
adulthood, whereas CVD mortality risk was no
longer significant after further adjustments. The risk
of CHD mortality, acute myocardial infarctions, and
alcohol-associated morbidity was also elevated, but
the results were not statistically significant.

Discussion

Our findings suggest that behavioural problems
in childhood are associated with increased risk of
all-cause and cancer mortality in adulthood, even
after adjustment for the socio-economic position in
childhood and adulthood, and biological and
behavioural factors in adulthood. There was also an
elevated risk of CVD, CHD death, acute myocardial
infarctions, and alcohol-associated diseases, but the
results were not statistically significant. Combined
emotional/behavioural problems score showed also
a relationship with cancer death. This effect is likely
to be driven by behaviour problems in childhood,
because emotional problems did not show any
effect when analysed on its own.

It is hypothesized that risky and self-harmful
behaviour, exposure to dangerous environments,
and low socio-economic status would explain the
increased mortality risk with those having problem

behaviours in childhood. The findings by Jokela,
Ferrie and Kivimaki (2008) suggested that
externalizing behaviours, and possible co-morbidity
between internalizing and externalizing behaviours,
in addition to adverse family environment in
childhood, would cause the increased mortality risk
in adulthood. Our results give some support to the
hypothesis that behavioural problems in childhood
could be manifested in the life course, through
long-term risky lifestyle factors, such as smoking,
which in turn increase the mortality risk in later life.
It is possible, that shy and fearsome children do not
engage themselves so easily to risk-taking or self-
harmful behaviour, compared to aggressive
personality types who may act more recklessly,
causing damage to their health.

It is also possible that negative personality type
can act as an independent risk factor for all-cause,
cancer and CVD mortality. Cynical hostility is known
to be associated with perceived stress, coping
ability, and social support. Hostility may impair the
positive effects of social support on stress, which
may in turn produce greater neural, endocrine, or
inflammatory physiological responses that facilitate
greater disease burden (Tindle et al 2009). For
example, Weidner et al (1987) found that Type A
behaviour and hostility were linked with elevated
levels of plasma and LDL cholesterol. They
concluded that Type A and hostile individuals spend
a lot of time in a high arousal/attentional state,
which could be associated with increased
sympathetic nervous system activity, that may
affect to the atherosclerotic process. In the present
study, men with behavioural problems in childhood

had an unfavourable profile of baseline
characteristics, including age, socio-economic
status, smoking, and LDL cholesterol levels.

Nevertheless, the relationship between behavioural
problems in childhood and all-cause and cancer
mortality, remained after adjustment for the
potential confounding factors.

The present study had some noteworthy
strengths, such as long follow-up time, the use of
several confounding factors, and reliable mortality
and morbidity data in the analyses, and the use of
historical records in assessing childhood problem
behaviours. In the retrospective study design, recall
bias can cause underestimation of the true impact
of childhood factors, as people may not remember
all the details of the past. Limitations of the study
are that the sample size is relatively small due to
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missing data, which leads to imprecise estimates.
Another limitation is that although the use of
external raters may be more objective than self-
report for childhood factors, rater variability may
contribute to random or systematic
misclassification of the data. For example the
prevalence for behavioural problems is low by
contemporary standards. It is difficult to know how
nurses interpreted these problem behaviours in
Eastern Finland in the first half of the 20™ century
or what the true period prevalence was for
behavioural problems, as there is no representative
data. In addition, it is a significant limitation to have
no information on the period between the
childhood behavioural ratings and the adult
outcomes. Adult behavioural factors, taken into
account in the analyses, were not necessarily
sufficient to determine the full lifetime risk of
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unhealthy behaviour and its changes during the life-
course.

Although this study has insufficient statistical
power, there is some suggestion that reported
behavioural problems in childhood increase the risk
of all-cause and cancer deaths in adulthood. The
long-term effects of problem behaviours highlight
the importance of early intervention of such
problems in young children. The developmental
route of behavioural problems into cancer remains
still unclear, although adult lifestyle behaviour
seems to play an important role in the risk
association. It is also possible that different
emotional and behavioural characteristics may act
as risk factors for different kinds of diseases. More
long-term epidemiological studies are needed to
clarify the relationship between emotional and
behavioural problems in early life and subsequent
morbidity and mortality.
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Endnotes

i Chi-squared tests and independent samples T-tests were used to assess differences in the study sample and the rest of
the KIHD cohort. The differences in baseline characteristics between the three groups were analysed by chi-squared
tests and analysis of variance (ANOVA).
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