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Background. Previous data suggest a favourable association between religion and mortality.
Methods. We investigated the association between selected religious groups and all-cause mortality in 1627 eastern
Finnish men aged 42-60 years during 1984—1989 as a part of the Kuopio Ischaemic Heart Disease Risk Factor Study

(KIHD).

Results. Eastern Orthodox men had a 5.1-fold (95% confidence interval [Cl :

1.98-13.3, P < 0.001) mortality as

compared with Lutheran men after adjusting for main confounders. Adjustment for different sets of covariates did not
affect the magnitude of relative hazard (RH) notably. Adjusted for the examination year, age, family history of coronary
heart disease (CHD), and ischaemia in exercise electrocardiograms, RH was 4.4 (95% Cl : 2.5-7.5, P < 0.001) and
4.7 (95% Cl: 2.7-8.3, P < 0.001) after an additional adjustment for serum cholesterol, blood leucocytes, plasma
fibrinogen, serum triglycerides, maximal oxygen uptake, height, and weight. With adjustment for income, childhood
socioeconomic status (SES), and years of education RH for the Orthodox religion was 4.2 (95% Ci : 2.4-7.3, P < 0.001)
and 4.4 (95% Cl: 2.5-7.7, P < 0.001) with depression, heiplessness, quality of relationships, marital status and
organizational participation, and 4.1 (95% Cl : 2.4-7.2, P < 0.001) when adjusted for the use of tobacce and alcohol and
the intensity of physical activity. After adjustment for migration because of the war the RH was 4.5 (95% Cl : 1.9-10.8,

P < 0.001).

Conclusions. Our findings indicate that mortality risk varies substantially by religious affiliation, and this variation cannot
be attributed to differences in measures for a wide variety of health, behavioural, socioeconomic, biological, social, and

other characteristics.
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A few studies have examined differences in all-cause
mortality by major religious denominations. An early
study in New York showed lower all-cause mortality
among Jews as compared with Gentiles.! Protestants in
Germany may have longer life expectancy than Cath-
olics.? Jews were at higher risk of myocardial infarc-
tions than Gentiles® and Protestants were at greater risk
of CHD than Catholics.* The incidence of coronary heart
disease (CHD) was greater among Jews than Catholics,’
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Protestants,’ or Gentiles’ as a whole in America. Mor-
tality from CHD varies with a nation’s dominant re-
ligion. Among 24 economically developed Western
nations predominantly Catholic countries have lower
rates than more Protestant countries.® Catholic and
Protestant countries differ, however, in many ways and
it is impossible to establish causal links between reli-
gion and CHD mortality based on these ecological
analyses. .

Lower cardiovascular mortality has been observed
among Mormons and Seventh-day Adventists than in
the general population. In Utah Mormons had 35%
lower mortality for CHD as compared with the whole of
the US population while non-Mormons and the general
population had no significant difference in CHD mor-
tality.’ Mormon men also had lower mortality from
hypertensive heart disease and Mormon women from
rheumatic heart disease than non-Mormons.
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Studies in the US,'° Netherlands,!! and Norway,'?
indicate that Seventh-day Adventists have a roughly
50% lower mortality from CHD than the general popu-
lation. In a prospective study, California Seventh-day
Adventists aged 35-64 years had a 28% lower, and
those aged over 65 a 50% lower, CHD mortality as
compared with the geneéral population of the same age
groups.'® According to the Israeli Ischaemic Heart Dis-
ease Study, the 5-year incidence of acute myocardial
infarction among secular Jewish men was 5.8%, 3.7%
among traditional Jews, and 2.9% among the orthodox.!
Those of 10 059 male Israeli civil servants and mu-
nicipal employees who reported themselves as the most
orthodox had a 20% lower probability of dying from
CHD and all causes.'® The incidence of non-fatal heart
attack for secularized Jewish men was four and for

women seven times higher than that of orthodox Jews'®

when adjusted for confounding factors.

In the Alameda County Study'” church group mem-
bership was associated with lower mortality in both
genders and in all age groups. Nominal membership,
non-affiliation, or being atheist was associated with a
non-significant higher risk for overall mortality as com-
pared with active membership and practice. !

The aim of the present study was to investigate the
association between selected religious affiliations and
all-cause mortality in middle-aged men in eastern Fin-
land, adjusting for numerous potential biological, social,
psychosocial, behavioural, and confounding factors.

SUBJECTS AND METHODS
Study Population
The Kuopio Ischaemic Heart Disease Risk Factor Study
(KIHD), a population study, addresses previously un-
established risk factors for CHD, carotid atheroscle-
rosis, mortality, and related outcomes. The participants
were a random sample of male inhabitants of the city of
Kuopio and the neighbouring rural communities, strati-
fied and balanced according to age. Participants were
42, 48, 54, or 60 years old at the baseline examination
which took place between March 1984 and December
1989. Average follow-up time was 6.0 years (range
3.1-8.8). Out of the total 3235 invited eligible men
2682 (83%) took part. In the current analyses subjects
who reported prevalent CHD or cancer (1042 men)
were excluded since illness may influence religiosity,'°
particularly among older people.?® Men with hyperten-
sion (811 men) were not excluded because of the large
number of them. Complete data on religious affiliation
were available for 1624 subjects.

Data on the following variables were missing for
some men: depression, 47; total income, 26; intensity of

conditioning physical activity, 118; serum high density
lipoprotein (HDL) cholestrol, 80; blood leucocyte count,
12; plasma fibrinogen, 142; serum triglycerides, 50;
maximal oxygen uptake, 170; height, 4; weight, 4. The
missing value was substituted by mean value in all 1624
participants. Missing values in the categorical variables
(hopelessness, 159; organizational participation, 14; qual-
ity of relations, 26; and quartiles of alcohol use, 1) were
conservatively replaced by the low risk value.

Assessment of Religion

Religious affiliation was ascertained by means of a
self-administered questionnaire. The subjects indicated
whether they were Lutherans, Eastern Orthodox, Mor-
mons, Pentecostals, Jehovah’s Witnesses, Revivalists,
members of Free Church, or non-affiliated. Only the
Lutherans, Eastern Orthodox, and non-affiliated were in-
cluded in the study, others were excluded because there
were fewer than 50 subjects in these groups altogether.

Assessment of Covariates

The assessment of demographic variables, medical
history, family history of diseases, smoking,?' socio-
economic status,”? conditioning leisure time physical
activity, maximal oxygen uptake,” serum lipids and
use of alcohol, marital status, quality of relationships,
organizational participation,'® and hopelessness® have
been described earlier. Depression was assessed by
using a short form of the Minnesota Multiphase
Personal Inventory (MMPI) scale.?® Marital status, qual-
ity of relationships, depression, organizational parti-
cipation, hopelessness and tse of alcohol were entered
as indicator variables to ensure the most complete poss-
ible control for their likely, even non-linear, confound-
ing effects. Only those factors which associated with
the risk were included in the models.

Assessment of Mortality

All-cause mortality was -ascertained by using the
National Death Registry which maintains a record for
all Finns. The present study cohort was linked with the
death registry by using the national personal identifica-
tion code (social security number). Deaths were class-
ified according to the primary cause, reviewed at the
National Centre of Statistics of Finland. All deaths were
classified according to the Ninth Revision of the Inter-
national Classification of Diseases (ICD).

Statistical Methods

Associations between religious affiliation and mortality
were examined using the Cox proportional hazards?
model.”” We used six different models consisting of
various sets of covariates. All included age and the
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examination year as five indicator variables. The
models involved adjustment for biological, socioeco-
nomic, psychosocial, and behavioural factors.

RESULTS

Of all 1624 men, 1344 (84.0%) were Lutheran, 171
(10.6%) non-affiliated, and 85 (5.4%) Orthodox. The
age of the subjects ranged from 42.0 to 61.2 years at
baseline (mean 52.1). The total number of deaths by the
end of 1994 was 98, of which 68 occurred among
the Lutherans, 16 among the Orthodox, and 14 among
the non-affiliated. Among the Lutherans 21 (31%) of the
deaths were due to cancer, 20 (29%) to cardiovascular
diseases, 15 (22%) to accidents, and 12 (18%) to other
causes. For the Orthodox, the numbers were 4 (25%),
5 (31%), 6 (38%),1 (6%), and among the non-affiliated
3 (20%), 7 (50%), 2 (15%), 2 (15%) respectively.

Table 1 presents the relative hazards (RH) for the
religious groups when six different sets of covariates
were used, adjusted in all cases for age and year of ex-
amination. The RH for the Orthodox remained high and
statistically significant in each set. The risk associated
with being non-affiliated was also elevated throughout
the sets but not significantly. When the variable con-
cerning migration from Karelia was omitted from the
model because of high correlation with Orthodoxy, the
RH was 4.54 (95% confidence interval [CI]: 2.74-
10.37, P < 0.001). When migration was included in the
model without Orthodoxy it had a weaker association
with death; the RH was 2.25 (95% CI:1.26-4.00,
P <0.01).

The strongest risk factors for all-cause death in the
three religious groups, adjusted for age and the years of
examination are shown in Table 2. Number of pack
years of cigarette smoking, maximal oxygen uptake,
total consumption of alcohol, weight, blood leucocyte
count, organizational participation, marital status, and
the intensity of conditioning physical activity were also
associated significantly with all-cause mortality.

DISCUSSION
The Lutheran state church dominates the religious
scene in Finland with most Finns (88%) being mem-
bers. For many, membership is an integral part of the
Finnish way of life and there are strong cultural ties
between the church and society. The Orthodox (1%),
members of various denominations (1%), and non-
affiliated (10%), constitute the rest.?

Mortality patterns seem to vary among adherents of
different denominations®® although the results have
been somewhat incongruent.*® According to our findings

TABLE 1 Rélative hazard (RH) for all-cause death in Eastern
Orthodox and non-affiliated men as compared with Lutherans,
adjusted for different sets of covariates, age, and examination
years

RH 95% confidence P-value

interval

Set 1 Cardiovascular factors

Lutheran (reference) 1.0

Eastern Orthodox 4.36 2.52-7.55 < 0.001

Non-affiliated 1.69 0.95-3.01 0.07
Set 2 Migration '

Lutheran 1.0

Eastern Orthodox 4.54 1.91-10.79 < 0.001

Non-affiliated 1.69 0.95-3.05 0.07
Set 3 Socioeconomic factors

Lutheran 1.0

Eastern Orthodox 4.19 2.40-7.31 < 0.001

Non-affiliated 1.62 0.91-2.89 0.09
Set 4 Psychosocial factors

Lutheran 1.0 :

Eastern Orthodox 4.39 2.50-7.70 < 0.001

Non-affiliated 1.58 0.88-2.86 0.12
Set 5 Behavioural factors

Lutheran 1.0

Eastern Orthodox 4.14 2.38-7.20 < 0.001

Non-affiliated 1.42 0.79-2.55 0.23
Set 6 Biological factors

Lutheran 1.0

Eastern Orthodox 474 2.70-8.32 < 0.001

Non-affliated 1.49 0.76-2.46 0.28
Set 7 All factors

Lutheran 1.

Eastern Orthodox 5.12 1.98-13.27 < 0.001

Non-affiliated 1.27 0.69-2.33 0.43

Covariates in the sets

Set 1: Family history of coronary heart disease, ischaemia in
exercise electrocardiograms.

Set 2: Migration because of the war.

Set 3: Total income, childhood socioeconomic status, years of
education.

Set 4: Depression, hopelessness, quality of relationships, marital
status, organizational participation.

Set 5: Intensity of physical activity, use of alcohol, cigarette years.
Set 6: Serum high density lipoprotein cholesterol, leucocyte count,
plasma fibrinogen, serum triglycerides, maximal oxygen uptake,
height, weight.

Set 7: All covariates together.

Eastern Orthodox men have considerably higher all-
cause mortality than the Lutheran men in eastern
Finland. They exhibit higher mortality than the general
population, i.e. the Lutherans. In this respect the results
contradict many previous studies which have observed
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Lutherans Eastern Orthodox. Non-affiliated Between groups
N = 1344 N =85 N =171 P-value
Mean * SD Mean + SD Mean + SD
or proportion or proportion or proportion
Age (in years) 52.1+5.5 52.6 £4.8 525+£4.9 n.s.
Family history of CHD?* (%) 43.9 44.7 46.3 n.s.
IHD® in exercise test (%) 15.2 19.9 16.9 n.s.
Migrated because of the war (%) 6.7 90.4 12.9 < 0.001
Total income (FIM) 85 945 + 56 599 78 154 + 47 044 78 897 = 49.352 n.s.
Childhood socioeconomic status® 275 £ 1.44 2.72 x 1.40 2,98 + 1.43 .S.
Years of education 9.0+3.6 84+34 8732 n.s.
Quality of relationships (score) 72+13 7.1+£1.2 7113 n.s.
Organizational participation (score) 3.1.x28 2.3 +£2.5 27+25 < 0.01
Hopelessness 25+19 3.0+1.8 25+19 n.s.
Married (%) 86.8 929 80.7 - <001
Depression (MMPI¢ score) 22.8+5.0 229+6.2 ] 23956 , 0.02
Intensity of conditioning physical
activity (MET) 5917 58«15 57+1.8 n.s.
Alcohol consumption (g/week) 70.7 = 110 87.8 + 138 107.2 = 166 < 0.001
Cigarette smoking (pack-years) 74+£153 12.3 £ 19.1 11.4+19.5 < 0.001
Serum high density lipoprotein ) -
cholesterol (mmol/l) 0.87 = 0.27 0.84 +0.25 0.85 £ 0.26 n.s.
Blood leukocyte count (¢« 103/mm?) 5.6+1.5 55+ 1.3 58x1.5 n.s,
Plasma fibrinogen (g/1) 2.96 + 0.52 2.97 £ 0.48 3.07+0.54 0.03
Serum triglycerides (mmol/1) 1.23 £ 0,74 1.17 £ 0.61 1.34 £ 0.72 n.s.
Maximal oxygen uptake (I/min) 2.57 £ 0.57 2.49 £0.53 247 £ 0.55 0.01
Height (cm) 173.1 £ 6.0 173.1+5.3 173.1 £ 6.0 n.s.
Weight (kg) 798 11.7 80.2 = 10.1 81.9+13.7 n.s.

Coronary heart disease.

®Ishaemic heart disease.

“High score denotes low socioeconomic status.
4 Minnesota multiphase personal inventory.

lower mortality rates among religious groups. The num-
ber of deaths in our study was too small for an analysis
of cause-specific mortality.

The findings suggest that increased incidence of
deaths due to injuries and other external causes among
the Orthodox may have contributed to the excess
mortality. In a study among men in Finland®' the
suicide rate for Orthodox men was 74 per 100 000,
51 for non-affiliated, and 42 for Lutherans. The higher
rate among the Orthodox was ascribed to the lack of
social integration and dispersed living. Many of the
subjects were forced to migrate from Karelia to the rest
of Finland during World War II as refugees and settle
down among the Finnish population. That could have
created an additional psychological burden with adverse
health effects. However, the increased mortality of the
Orthodox as compared with the Lutherans remained
after controlling for the migration experience. This may
not capture the real impact of the war and settlement in
the new homeland. If there are truly increased suicidal

tendencies among the Orthodox one might assume that
in some cases religion may inhibit individuals from
overt self-destruction so that they may turn to more

indirect ways of life-threatening behaviour.?® This could-

explain, in part, our results regarding the excess mor-
tality due to injuries and other external causes among
the Orthodox.

Inadequate control for various other risk factors has
characterized many previous studies?® and it has re-
mained unclear whether the differences in mortality
among religious groups may be attributed to suich risk
factors as social support and control, socioeconomic
status, ethnicity, diet,?’ or some other health-related
practices. Our findings indicate that the disparities in
mortality may not be explained entirely by such factors.
There were significant differences in smoking and alco-
hol use among the religious groups-in our data but these
did not account for the variation-in mortality risk among
the religious groups. We also adjusted for other common
lifestyle characteristics which might have explained
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the differences in mortality in our study population, yet
the association persisted. Even though we assessed
many known risk factors for cardiovascular and cancer
death, we did not find any behavioural factors that
could have explained the mortality differences.

The strong association between Eastern Orthodoxy
and all-cause mortality is difficult to explain. The
reasons for the higher risk of the Orthodox men for
all-cause mortality in this study remain largely un-
solved. Our data do not enable further exploration of
the genetic and cultural background, or religious behav-
iour at any deeper level. Religion is a complex factor
and probably operates in a multivariate domain.? Qur
finding suggests that religion and religious differences
may be important determinants of psychosocial
characteristics and behaviours that are related to the
risk of death.

In conclusion, our study suggests that Eastern
Orthodox religion associates with higher all-cause
mortality as compared with Lutheran religion and non-
affiliation and adjustment for traditional risk factors
does not explain the divergences. Our results promote
the old idea that religion associates with the length of
life but how this is mediated warrants further studies of
religion and the related psychosocial and behavioural
characteristics.
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