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Individual differences in adolescent religiosity in Finland:
familial effects are modified by sex and region of

residence
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Data from 16-year-old Finnish twin pairs were used to estimate familial effects on religiosity and
the modification of those effects by sex and residential region. The sample of 2265twin boys and
2521 twin girls formed 779 monozygotic and 1614 dizygotic pairs, 785 of the same sex and 829 of
opposite sex. We compared religiosity scores of twinslivingin morerural and traditional northern
Finland with those living in the more urban and secular southern region. Girls had higher
religiosity scores than did boys, and twinslivingin northern Finland had higher religiosity scores
than those resident in southern Finland. Correlations for monozygotic twins were slightly higher
than those for dizygotic twins, and covariance modeling found modest heritability of religiosity
[11% (95% CI 0-24) for girls; 22% (95% Cl 6-38) for boys], and substantial shared environmental
effects [60% (95% Cl 49-69) and 45% (95% CI 31-57)] among girls and boys, respectively. The
correlation between shared environmental effects in boys and girls was estimated to be 0.84 (95%
Cl 0.73-0.99). In analyses distinguishing region of residence, girlslivingin southern Finland were
found to have significantly higher unshared environmental effects than girlsin northern Finland,
while boys living in the urban south appeared to have lower shared environmental effects, and

higher additive genetic effects, than boys living in the rural north.
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Introduction

Finnish studies of adolescent alcohol use show
regional variation that reflects social norms and
religious cultures, as well as socio-economic differ-
ences." There is regional variation also in the
relationship of parents’ alcohol use to the health
behavior of their adolescent children. Parents’ drink-
ing habits in the more densely populated southern
Finland appear to exert less influence on rates of
abstinence of adolescent offspring than in the north
of the country.” Other comparisons of youth behav-
ior between Ostrobothnia, in northern Finland, and
Uusimaa, in southern Finland,*™® further highlight
the relevance of investigating regional and religious
differences.

Religiosity has been conceptualized as acognitive/
personality attribute that, in adolescence, functions
to control deviant behavior;® that control may be
mediated in different, convergent ways: (i) participa-
tion in religious rituals places the adolescent in
conventional social activities and a sanctioning
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network; (ii) religious teaching can foster awareness
of moral standards; (iii) religiousideology may foster
personal control via anticipated punishment for
transgression; and (iv) emotional religious experi-
ence may generate a devout, reverent, obedient
adjustment. Thereis substantial evidence that religi-
osity does buffer adolescents (and adults) against
substance abuse and health-compromising behav-
ior,”® and some evidence suggests that the buffering
effect is largely indirect, through peer-selection
processes™'® that promote affiliation among con-
forming, non-deviant, religious adolescents. In Fin-
land, too, adults and adolescents who regard them-
selves as religious, and those who attend church,
drink less than others."

Finland is a quite homogeneous country in rela-
tion to religious matters. The Protestant church has
played an important role in shaping the nation and
its culture and today 86% of the population are
members of the Evangelical Lutheran Church. Only
1% belongs to the Orthodox church, and 1% to other
religious communities, 12% are not church mem-
bers, but only 16% of these regard themselves as
atheists."”” For the last two decades, religion in
Nordic countries has been an individual matter, not
something people do together. Compared with other
countries, Finns very seldom go to church (1.8 times/
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year), and Finland can, in this respect, be seen as a
secularised society." However, according to opinion
polls, Finns regard the church as an important
institution, and, for example, 97% of Finns have a
church funeral.”® Importantly, nearly all adolescents
at age 15 attend confirmation classes (91% of church
members, and 41% of non-members), evidence of its
importance in the lives of Finnish adolescents.

Most of those who do not belong to the Church, do
not believe in God, and seldom pray, live in the
greater Helsinki capital area and the old industrial
capital of Tampere, both in the southern area of
Finland." Most of the religious movements operate
within the church; they are often rather fundamental
(revivalist), and find their supporters mostly in the
northern, rural parts of the country.14 One of oldest
and most widespread of these is the Laestadian
movement, which became active at least in part to
promote abstinence.'® Prohibition of alcohol use
remains a central tenet of the Laestadian
movement.

Twin and family studies document transmission of
both genetic and familial-environmental influences
on adolescent alcohol use, and, because familial
influences may be mediated by religious beliefs and
practices, we have assessed contributions of genetic
and shared environmental effects on religiosity in a
population-based sample of adolescent twins in
Finland. And, because the southern and northern
regions of Finland differ in the extent of religious
beliefs and use of alcohol, we have asked whether
therelative role of genetic and environmental effects
on religiosity vary between the two regions of
Finland.

Materials and methods

Subjects

Finnish twins from five consecutive and complete
birth cohorts, born in 1975-1979, form a study
(FinnTwin16), in which baseline assessments were
sequentially made, during 1991-1995, within two
months of the twins' 16th birthdays.” The baseline
questionnaire assessment included items on health,
health behavior and attitudes, as well as 163items,
forming six scales from the MMPI. The full five-year
cohort of twins born in 1975-1979 yielded replies
from 5563twin individuals (response rates were
88% for boys and 93% for girls). The average age of
respondent twins was 16.2years. In 81% of the
families, both parents lived together with the
twins.

We excluded individual twins from our analysis
for one or more of the following reasons: (i) only one
twin in a pair returned the baseline questionnaire
(n = 93); (ii) zygosity could not be determined from
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questionnaire responses (n = 202); (iii) twins
resided on the Aland islands (n =21) or were
resident abroad (n = 9); (iv) twins could not answer
the questionnaire themselves due to illness/disabil-
ity (n = 11); (v) respondent twinsomitted up to three
of the 12 REL scale items (n = 273) or only one twin
in the pair had a REL score (n = 191). A total of 777
twins were excluded, as there was some overlap in
exclusion criteria. The remaining 4786twins
(2265boys and 2521girls) were included in our
analyses.

Zygosity was determined by questionnaire
responses, as described in detail elsewhere.” Sup-
plemental information on zygosity was obtained
from photographs and DNA fingerprinting in some
cases. The 2393twins pairs were classified into
female and male monozygotic (MZ) pairs
(FMZ = 460 pairs, MMZ = 319pairs) and two groups
of dizygotic (DZ) pairs; same-sex dizygotic (SSDZ,
FDZ = 386 pairs, MDZ = 399 pairs) and opposite-sex
dizygotic (OSDZ, 829 pairs).

Measures: the REL scale

Religiosity was measured with the (REL)ligious
Fundamentalism scale,’” one of 13 scales identified
by content analysis of theitem pool of the MMPI, the
Minnesota Multiphasic Personality Inventory. The
REL scale consists of 12 declarative statements
(listed in Table1) that respondents are asked to
endorse as true or false. The 12items were distrib-
uted, as ordered in the full MMPI, within 163 MMPI
items included in the baseline questionnaire. The
internal consistency of the REL scale, assessed by
Cronbach’s alpha, is satisfactory: 0.82 for girls, and
0.81 for boys; test—retest reliability of 0.95 for males
and 0.93 for females has been reported."’

Differentiation of Finland into northern and
southern regions

To study regional effects on REL scale scores and on
their genetic and environmental influences, we used
the Nomenclature des Unités Territoriales Statis-
tiques, a regional classification system of the Euro-
pean Union."”® We divided the country into two
areas, one consists of Uusimaa, the area surrounding
Helsinki, together with other southern regions (here
called southern Finland), the other consisting of all
remaining central, eastern, and northern areas of
Finland (here called northern Finland). The popula-
tion of southern Finland, so defined, is 3.14 million,
yielding a density of 45inhabitants/km?, contrasted
with a population density of seven inhabitants/km?
for the 1.97 million Finns resident in what we are
calling northern Finland.' There were two pairs
discordant for residence, one twin residing in the
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Table 1
north and south of Finland (N = 4786)

Percentage answering ‘true’ to the 12 items Wiggins Religious Fundamentalism (REL) scale; 16-year-old adolescents in the

South North 22 P-value
boys girls boys girls boys girls
1. Everythingisturningout just like the prophets of the

Bible said it would 14 16 20 28 0.001 0.001
2. | go to church almost every week 2 3 3 5 0.554 0.026
3. | believein the second coming of Christ 22 25 31 38 0.001 0.001
4. | believein alife hereafter 50 63 52 66 0.619 0.108
5. | am very religious (more than most people) 13 16 18 19 0.002 0.044
6. | believe thereis a Devil and Hell in the afterlife 25 27 30 39 0.011 0.001
7. | believe there is a God 59 73 63 80 0.125 0.001
8. | feel sure that thereisonly onetruereligion 29 24 36 31 0.001 0.001
9. Christ performed miracles such as changing water into wine 52 62 59 73 0.002 0.001
10. | pray several times aweek 17 32 20 42 0.129 0.001
11. I read the Bible several times a week 2 4 3 6 0.086 0.042

12. 1 have no patience with people who believe thereis only one
truereligion 25 29 25 29 0.924 0.970

Southern region, the other in the Northern region.
These pairs were randomly assigned to the regions,
one to the Southern region, the other pair to the
Northern region. The Swedish-speaking population
makes up about 6% of the population. The data
includes both Finnish and Swedish-speaking adoles-
cent twins; response rates were almost the same for
both language groups. The few pairs living in the
Aland island archipelago were excluded, because of
the islands’ special historical position within
Finland.

Statistical analyses

Statistical analyses were performed by standard
methods in SAS, TWINAN?® and Mx.?' TWINAN
was used to test for homogeneity of means and
variances across twin type. We fitted standard sex-
limitation models® to the twin covariance matrices
for the five zygosity groups. These models allow
estimation of the genetic and environmental effects
influencing REL scores, tests of differences in the
magnitude of genetic and environmental effects for
girls and boys, and a test of the hypothesis that
different shared environmental or genetic effects
may be influencing REL in girls and boys. After
estimating this model for the complete sample, we
fitted a ten-group model that distinguished twins
living in the north and the south. This model
allowed additional tests of differencesin genetic and
environmental influences on REL in different
regions of the country.

Results

Endorsement frequencies for the 12REL scale items
by region and sex are shown in Table 1. For 10 of the
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items, girls living in Northern Finland have the
highest endorsement percentages, and in these
items, boys living in Southern Finland have the
lowest endorsement percentages. Among the girls,
those resident in the northern region have sig-
nificantly higher scores for 10items than do girls
from the southern region. For half of the items, boys
from the north have significantly higher endorse-
ment rates; there are no items that boys from the
south endorse more than do boys from the north, and
the same is true among the girls. Responses to the
item ‘| feel sure that there is only one true religion’
are an exception, in that endorsement rates are
higher among boys in both the south and the north
than among girls. At the same time boys show less
tolerance against those who believe thereisonly one
true religion.

Mean REL scores were higher for girls than for
boys in the full sample, and in all zygosity and
residential areas groups (Table2). Scale means and

Table 2 Means and standard deviations for the Wiggin’s REL
scale among adolescent Finnish twins (FinnTwin16 study) by
zygosity (the whole country) and by sex (the whole country),
North; South (n = 4786)

Area No. subjects Mean Standard
deviation
All MZ girls 920 4.47 2.90
MZ boys 638 3.78 2.79
SS DZ girls 772 4.71 3.02
SS DZ boys 798 3.90 2.70
OS DZ girls 829 4.35 2.85
OS DZ boys 829 3.75 2.79
Full sample Girls 2521 4.50 2.92
Boys 2265 3.81 2.76
Southern region  Girls 1409 4.15 2.79
Boys 1283 3.61 2.66
Northern region  Girls 1112 4.96 3.01
Boys 982 4.08 2.86

SS = same sex pairs, OS = opposite sex pairs
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variances did not differ by zygosity within sexes.
Twins living in northern Finland had higher scores
than those in southern Finland for both sexes.

The REL correlations were slightly higher for MZ
pairs than for DZ pairs (Table3). The correlations for
SS DZ pairs were higher than for OS DZ pairsin the
nationwide sample. In southern Finland, the correla-
tions among girls did not differ for MZ and SS DZ
pairs, whilst male MZ pairs had a higher correlation
than SS DZ pairs. In northern Finland the MZ/DZ
differences were very small for both girls and boys.

A general sex-limitation model estimating addi-
tive genetic (A), shared environmental (C), and
unshared environmental (E) effects on REL, and
allowing different shared environmental effects for
boys and girls, provided an excellent fit to the data
(x* = 5.411, df = 8, P = 0.713). Parameter estimates
(standardized to reflect percentage of phenotypic
variance accounted for) and 95% confidence inter-
vals for the estimates are provided in Table4. For
girls, C and E effects were substantial, but the small
additive genetic effects were not significantly differ-
ent from zero. For boys, A, C, and E effects were all

Table 3 Pairwise correlations for REL in the whole cohort, and
among pairs livingin the southern and northern parts of Finland

Zygosity and gender All pairs South North

Female MZ 0.71 (460)  0.63 (265) 0.79 (195)
Male MZ 0.67 (319)  0.72(182) 0.60 (137)
Female SS DZ 0.67 (386) 0.62(212) 0.70 (174)
Male SS DZ 0.54 (399) 0.51(232) 0.58(167)
0OsS Dz 0.51(829) 0.46 (455) 0.55(374)

SS = same sex pairs, OS = opposite sex pairs
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significant contributors to variation in REL, but the
shared environmental effects were not as prominent
as those for girls. A comparison model constraining
the A, C, and E effects for males and females to be
eqzual could be rejected by % difference test
(x~=6.69, df =2, P<0.05). This is a 2df test
because, with % variance parameters, once two are
constrained to be equal, the third must also be equal.
Although the correlation between the shared envi-
ronmental effects for girls and boys was significantly
less than 1.0, the estimated correlation was quite
high (0.84), and the confidence interval for the
correlation ranged up to 0.99. Thus, the model does
indicate the presence of sex-specific shared environ-
mental effects on REL, but these effects appear to be
quite small. Given the modest level of sex-specific
variation in REL, a model positing sex-specific
genetic variation in place of sex-specific shared
environments would have fitted the data almost as
well. Given the non-significant genetic effects for
girls, and the substantial shared environmental
effects for both groups, we focus on the shared
environmental correlation here.

Parameter estimates and confidence intervals for
the model distinguishing twins living in the north-
ern and southern regions are presented in Table5.
This model also provided an excellent fit to the data
(x* = 8.70, df = 16, P = 0.925). Confidence intervals
are broader in this analysis, reflecting the fact that
there are fewer twin pairs in each sex by region
grouping. Power to make comparisons across sex
within region, and across regions within sex is
similarly reduced. Like the full sample analysis, the
regional analyses suggested the presence of sex-
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specific shared environmental effects, although

Table4 Parameter estimates from best-fitting sex-limitation model for the full sample

Full sample Variance components estimates Correlation between
(95% confidence intervals) common environmental effects
Additive Common Unique Rc
genetic environment environment
Females 0.11 0.60 0.29
(0.00-0.24) (0.49-0.69) (0.26-0.34)
Males 0.22 0.45 0.34 0.84
(0.06-0.38) (0.31-0.57) (0.29-0.39) (0.73-0.99)

Table 5 Parameter estimates from best-fitting sex-limitation model by region

Correlation between
common environmental effects

Variance components estimates
(95% confidence intervals)

Additive Common Unique Rc
genetic environment environment
Southern region Females 0.05 0.58 0.37
(0.00-0.25) (0.41-0.67) (0.31-0.43)
Males 0.34 0.35 0.31 0.88
(0.14-0.53) (0.18-0.52) (0.25-0.38) (0.67-1.00)
Northern region Females 0.19 0.59 0.22
(0.04-0.35) (0.44-0.72) (0.18-0.27)
Males 0.07 0.55 0.38 0.85
(0.00-0.33) (0.34-0.66) (0.30-0.47) (0.72-0.99)
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those effects reached significance only in the north-
ern region. For twins living in the north, the only
significant sex difference in parameter estimates was
for unshared environmental effects (y*> = 10.85,
df = 1, P < 0.01), which explained a higher percent-
age of the variance in REL for boys. In the south, the
only significant sex difference was for additive
genetic effects (x* = 4.00, df = 1, P < 0.05). For boys,
genetic effects accounted for 34% of the total
variation, and 49% of the familial variation (34/69).
In contrast, genetic effectsin girls (which were non-
significant) accounted for only 5% of the total
variation and 8% of familial variation (5/63). Girlsin
the south had significantly higher unshared environ-
mental estimates than girls in the north (x* = 13.03,
df =1, P <0.01), whilst unshared environmental
estimates for boys were quite similar in the two
regions. Neither additive genetic nor shared environ-
mental estimates differed significantly within sex
but across the two regions, reflecting the low power
of the classical twin model to differentiate additive
genetic and shared environmental effects, partic-
ularly when using only half of the sample for each
comparison.

In order to use all the data, we asked a slightly
different question. Are the A, C, or E estimates for a
given sex by region group significantly different from
the pooled estimates from the remaining three
groups? This was accomplished by setting a non-
linear constraint in Mx. For additive genetic effects
only the boysin the southern region, who had higher
genetic effects, were found to differ significantly
from the pooled estimates (x*=3.91, df=1,
P < 0.05). In acorrespondingmanner, the boysin the
southern region also had significantly lower shared
environmental effects than the other groups
(x* = 5.03, df = 1, P < 0.05). Shared environmental
estimatesin the other groups were very similar. Girls
in the northern region had significantly lower
unshared environmental estimates (x* = 13.634,
df = 1, P < 0.01). Estimates in the other three groups
were very similar.

Discussion

Among Finnish adolescents during the 1990s, the
heritability of religiosity, as assessed by the REL
scale, is very modest, and shared environmental
effects account for most of the variation in religios-
ity. The contribution of familial factors to individual
differences in religiosity appears to differ somewhat
by sex and residential area.

Religiosity of Finns, assessed with the REL scale,
may differ from that of the USA. In a structured
telephone interview of a population sample in the
midwest United States (age range 19-99, n = 1408),
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raw score REL means were > 7 among women and
> 6 among men. The means increased with age,
especially among women and were negatively corre-
lated with education, especially among men.*® REL
means among college men (mean age 20, n = 800)
were comparable®® In the present study, mean
scores are considerably lower than in these Amer-
ican samples, indicating a higher prevalence of
secular beliefs. The analysis of item specific endorse-
ment frequencies indicated that across nearly all
items, girls endorsed items more frequently than
boys, and thoselivingin northern Finland more than
those in southern Finland. Items measuring church-
going and Bible reading (see Table 1) had the lowest
percentages and belief in God was the highest, which
nicely demonstratesthe typical Finnish (and Scandi-
navian) way of religiousness.

Earlier twin, family, and adoption studies of
religiosity suggest significant, and often substantial
shared environmental effects. A large study of
college-age twins,?® using a factor-derived MMPI
scale of Religious Orthodoxy, found only slightly
higher MZ than DZ correlations, with c® estimates of
0.48 (in women) to 0.65 (in men), and small
estimates of genetic variance. Adding adoption data,
mostly on adolescents and young adults, from the
Texas Adoption Project, to these college-age twin
data, an estimated ¢® of 50% was obtained.”® Results
from the present study, with the 12-item REL scale,
are quite consistent with these American reports.

Other studies have used somewhat different scales
and measures of religiosity. A recent study of
> 1900 adult female twins®’ found significant shared
environmental effects for three religiosity scales of
personal devotion (24%), personal conservatism
(45%) and institutional conservatism (51%) among
1902. Genetic effects were significant only for per-
sonal devotion (29%) and institutional conservatism
(12%). In the same sample, religiosity was protective
of substance use and abuse, but not associated with
psychiatric symptoms or disorders. A study of
extended twin kinships®® showed that shared envi-
ronmental effects (accounting for over 20% of
variance) were important also for church attendance
frequency.

In contrast to these studies of twins reared
together, data of the REL scale in a small sample of
twins reared apart®® reported intraclass correlations
for MZ twinsreared apart (n = 50 MZA pairs) of 0.55
but, for 30DZA twin pairs, a correlation not sig-
nificantly different from zero. Also assessed were
four other measures of religious interests, attitudes
and values for which somewhat higher DZ correla-
tions were found. For all five measures the MZ
correlations exceeded the DZ correlations, and
model fitting indicated heritabilities of 40-50% for
these scales. In an updated analysis with more


https://doi.org/10.1375/twin.2.2.108

pairs,® the correlation of REL for 65MZA pairs was
0.63 and for 54DZA pairs -0.12. Model-fitting
indicated that this scale was the only one of the
13Wiggins Content Scales to fit poorly a genetic
model specifying additive genetic variance and
unique environmental factors. To the degree that the
MZA results are inconsistent with other research
literature, such inconsistency may reflect small
samples.

Earlier Finnish studies reported that religiosity
varies by sex and residential area.*® These studies
show adolescentsin the south to be more secularized
than the youth from Ostrobothnia (north-western
coastal region). There are also clear differences in
religious behavior (attending religious meetings,
churchgoing and believing as the church teaches)
between the more urban south and the other more
rural areas.’’ How should these regional differences
be reflected in changes in the genetic and environ-
mental determinants of individual differences in
religiosity? Cross-cultural studies have suggested
that the effect of family religiosity on children’s
religious views is stronger in countries where aver-
age religiosity is lower,> which would suggest that
there should stronger common (family) environ-
mental effects on religiosity in the more secular
southern parts of the country. In contrast, a study of
adolescent drinking behavior®® reported that girls
from rural areas showed greater vulnerability to
family influences than girls from other areas, imply-
ing that non-familial sources of variance may be
more important in the urban areas. Our results were
not entirely consistent with either of these simple, if
contradictory, predictions. For girls, our results
showed no difference in family environmental influ-
encein thenorth and south, but non-familial sources
of variance were significantly greater in the urban
south, consistent with the latter view. It is possible
that this reflects a greater diversity of non-familial
environmental influences to which adolescents may
be exposed in urban areas. For boys, however, we
found no increase in non-familial environmental
effects in the urban areas. Instead, boys livingin the
urban south appeared to have decreased family
environmental effects and increased genetic effects
compared with the other groups of subjects. This
result can be reconciled with the general hypothesis
of greater diversity of non-familial environments in
urban areas only by positing that genetic influences
are being expressed in the choice of religion-relevant
environments to which the boys are being exposed,
so that greater variation in non-familial environ-
ments is reflected in a higher estimate of genetic
influence. Unfortunately, the current data on the
religiosity phenotype alone provide rather limited
information on the urban-rural differences and are
not adequate to support a specific view of the
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processes underlying those differences. In addition
to measures of religiosity, future studies should
strive to measure hypothesized religion-relevant
environments, their distribution in different regions,
and their covariance among family members. Such
studies would offer a more complete description of
the processes underlying regional differencesin the
determinants of individual differences in
religiosity.
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