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Measures of sel f-transcendence, physical  heal th and psychological  wel l -being were included in a
sel f-repor t Heal th and Li festyle questionnai re administered to Austral ian twins aged over  50
between 1993 and 1995. Sel f-transcendence appears to be higher  among older  Austral ian women
than men, and was significantly associated wi th rel igious affi l iation, mar i tal  status (in women)
and age (in men). No strong correlations were observed between sel f-transcendence and any
measure of psychological  or  physical  heal th. Addi tive genetic effects were found to be impor tant
in influencing sel f-transcendence, wi th her i tabi l i ty estimates of 0.37 and 0.41 for  men and women
respectively, whi lst shared envi ronment effects were not found to be significant. Mul tivar iate
model l ing of sel f-transcendence scores and sel f-repor ted church attendance behavior  indicated
substantial ly di fferent etiologies for  these var iables, wi th impl ications for  methods of investigation
of rel igiosi ty and spi r i tual i ty.
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Introduction

Sel f-transcendence has been defined as the capaci ty
to reach out beyond onesel f and discover or make
meaning of experience through broadened per-
spectives and behavior.

1
As an indicator of spi ri tual -

i ty, i t has been described as a developmental  process
involving aspects of sel f-forgetful  experience, trans-
personal  identification (identification wi th nature)
and spi ri tual  acceptance,

2
and a characteristic of

developmental  maturi ty.
3

Some studies have found significant correlations
between rel igious bel iefs, atti tudes or behavior and
physical  heal th or psychological  wel l -being among
older individuals,

1,4–6
whi lst others have not.

7
Lack

of agreement between studies has been attributed to
the inadequacy of instruments used to measure
rel igious atti tudes and behavior,

5
and the si tuation is

compl icated by concerns regarding causation.
4,8

In
particular, church attendance has been cri ticised as a
measure of rel igiosi ty, w i th the observation that as
people age and become restricted by financial  con-
siderations and physical  disabi l i ties, thei r abi l i ty to
participate in organised rel igious activi ty decreases.

9

Ainlay and Smi th
10

identified three separate aspects
of rel igious participation (publ ic participation, atti -
tude toward participation, and private participation)

wi th these dimensions becoming more distinct wi th
advancing age, whi lst Koenig et al

11
found various

aspects of physical  and mental  heal th were asso-
ciated wi th di fferent forms of rel igious activi ty
among older persons.

Inheri ted sources of influence on some aspects of
an individual ’s rel igious behavior have previously
been considered,

12–14
wi th both church attendance

and rel igious affi l iation found to have substantial
shared envi ronment effects and at least some indica-
tion of addi tive genetic influences. Cloninger et al

2

hypothesised that genetic factors were l ikely to be
important in character development (of which sel f-
transcendence was proposed to be part), w i th the
al ternative possibi l i ty of strong shared envi ron-
mental  influences indicating importance of cul tural
perspectives and social  learning in the epigenesis of
sel f-concepts. Investigation of the possible biological
and nonbiological  influences on sel f-transcendence
is therefore important for understanding sel f-tran-
scendence and character as a whole.

This study considers sel f-transcendence as a meas-
ure of spi ri tual i ty in a sample of Austral ian twins
over 50 years of age, and i ts relationship wi th a range
of demographic and psychological  variables. As a
measure of character, rather than behavior, i t is
suggested that this construct may provide informa-
tion about the relationship between intrinsic spi ri -
tual  or rel igious tendencies and heal th in this age
group. Sources of individual  variation in sel f-tran-
scendence (measuring spi ri tual i ty) and church atten-
dance (measuring active organised rel igious partici -
pation) among older people are also explored using
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univariate and mul tivariate structural  model l ing
techniques.

Method

Sample

Data for this study were col lected as part of a Heal th
and Li festyle Questionnai re of tw ins over 50 years of
age who were enrol led on the Austral ian National
Heal th and Medical  Research Counci l  Twin Registry
(ATR). The ATR is a volunteer register begun in 1978
and has about 25 000 twin pai rs of al l  zygosi ty types
and al l  ages enrol led and in various stages of active
contact. Twins are recorded on the register regardless
of thei r state of heal th. Questionnai res were mai led
to 2281 pai rs of el igible twins during 1993–1995,
wi th responses received from 1279 complete pai rs
and 558 singles. Excluding deaths and non-contacts,
the individual  and complete pai rs’ questionnai re
response rates were 71% and 61%, respectively. As
commonly observed in volunteer twin studies, there
was a higher response rate from women (73%) than
from men (59%) and from monozygotic tw ins than
from dizygotic tw ins (73% and 65%, respectively).
The mean age of respondents was 61.5 ± 8.7 years,
wi th an age range for men of 50–89 years, and for
women of 50–94 years.

Al though no significant di fference in mean age
was observed between those who responded to the
questionnai re and those who did not, the age
distribution of non-responders was more posi tively
skewed (has a longer right tai l ) (P < 0.02). That is,
the non-responder group contains more very old
people than the responder group. Previous studies of
a related data set

15
have indicated that there is l ikely

to be a disproportionate number of people wi th
higher than average levels of education in the
sample.

Measures

Fi fteen i tems from the original  Sel f-transcendence
scale of the Temperament and Character Inventory

2

were included in the questionnai re, along wi th a
range of i tems requesting information on mari tal
status, rel igious affi l iation, and frequency of church
attendance. Measurement of subjective heal th status
was achieved via a single i tem ‘How would you
describe your heal th at present?’ wi th a five-point
response set (very good /  good /  fai r /  poor /  very
poor). Level  of physical  incapaci tation was assessed
using i tems asking about abi l i ty for sel f-care, work
and housekeeping, walking outdoors on flat ground,
and recreation and leisure. These four i tems used a
three-point response set of ‘completely able’, ‘some
l imi tations’ and ‘very l imi ted’. A lso included in the

16-page questionnai re were several  psychological
scales, including the anxiety and depression scales
of the Delusion Symptoms States Inventory (DSSI/
sAD),

16
the 12-i tem General  Heal th Questionnai re

(GHQ-12),
17

used extensively in epidemiological  and
cl inical  studies to detect cases of psychological
distress, and an 8-i tem communi ty version of the
Schedule of Fatigue and Anergia (SOFA)

18
which is

a screening test for chronic fatigue/neurasthenia.
General  optimism was measured by the Li fe Orienta-
tion Test

19
which used a three-point response set

instead of the original  five-point Likert scale. The
Extraversion, Neuroticism, Psychoticism and Lie
scales of the revised short version of the Eysenck
Personal i ty Questionnai re (EPQ-RS)

20
were also

included, along wi th Short Interpersonal  Reactions
Inventory

21
i tems from Type1 (‘cancer-prone’ wi th

emotional  response suppression), Type2 (‘coronary
heart disease-prone’ wi th stress responses of chronic
i rri tation and anger), Type4 (‘heal thy’ w i th autono-
mous behavior) and Type5 (rational /anti -emotional
behavior). The original  Type4 scale has posi tively
scored and negatively scored components, which
were treated here as separate scales (4a and 4b
respectively) as several  studies have noted the low
correlation between these subscales.

22–24

Statistical techniques

Al though 3116 questionnai re responses were
received, not al l  responses were free of missing
values for the i tems of interest. The imputation
option of PRELIS2.12

25
was used to impute the

missing i tem responses for the sel f-transcendence
scale, wi thin individuals by sex. This approach
obtains the substi tute value from other cases wi th
simi lar response patterns but no missing values,
provided the variance of the value for these other
cases is acceptable. After imputation, 1911 female
and 827 male respondents (87% and 90% of the
original  sample, respectively) had complete
responses for sel f-transcendence i tems, an increase
of 178 individuals (0.4% of data points imputed).

Structural  equation model l ing
26

is used to dis-
tinguish between possible mechanisms of fami l ial
resemblance for trai ts of interest. Three broad causes
of variation can be considered, two of which (addi -
tive genetic influences ‘A’ and common envi ronment
‘C’) make fami ly members more al ike than random
pai rs of individuals. The thi rd source of variance
(unique envi ronment ‘E’) acts to make monozygotic
(MZ) and dizygotic (DZ) twins di fferent from one
another. Significant correlations between twins indi -
cate the presence of fami l ial  aggregation for the
measures of interest, and model l ing is then used to
determine which combination of these three parame-
ters provides the most parsimonious explanation for
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the observed pattern of MZ and DZ twin correla-
tions. The inclusion of another source of variance,
‘M’, al lows for the inclusion in the model  of addi tive
genetic effects not shared by males and females.
Extension to mul tivariate analysis al lows the deter-
mination not only of the sources of covariation but
the pattern or structure in which these di fferential ly
influence the covarying measures. The same princi -
ples of parsimony apply in arriving at the preferred
model .

26
Implementation of structural  equation

model l ing here was via Mx,
27

whi lst other statistical
analyses were performed using SAS6.11.

28

Resul ts

Response frequencies and factor analysis

Tables1 and 2 l ist sel f-transcendence i tem response
frequencies and frequency of church attendance for
male and female respondents. Endorsement fre-
quencies di ffered significantly between men and
women on two-thi rds of the i tems, and mean sel f
transcendence scores were general ly higher for
women (5.76 ± 3.83) than for men (5.28 ± 3.62)
(P = 0.006). By contrast, no overal l  di fference was
observed between sexes in sel f-reported church
attendance frequency (�2

4 = 4.02). The distribution of
sel f-transcendence is not normal  (P < 0.001), wi th

posi tive skewness (0.60 for female scores and 0.74
for male scores). Exploratory factor analysis using
maximum l ikel ihood factor analysis of the 15 sel f-
transcendence i tems indicated a single common
factor for men and women, accounting for 42% and
49% of total  variance respectively. Item 4 (‘I love the
blooming of flowers in the spring as much as seeing
an old friend again’) was the only i tem wi th a poor fi t
to this factor, w i th very smal l  loadings obtained in
each case (0.03 for women and 0.13 for men).

Correlations with other variables

The relationships between sel f-transcendence and
the demographic, heal th and psychological  variables
above are outl ined in Tables3 and 4. Sel f-transcen-
dence scores are not homogenous across rel igious

Table 1 Response frequencies of Temperament and Character Inventory Sel f-transcendence i tems in a study of Austral ian twins aged
over 50

% Yes Factor structure

Females Males Females Males
Questionnaire items (n=1911) (n=827) Z (λ=7.31) (λ=6.33)

1 Often I have unexpected flashes of insight or understanding whi le relaxing 43.9 52.1 –3.96a 0.46 0.31
2 I often feel  a strong spiri tual  or emotional  connection wi th al l  the people around me 37.7 33.5 2.11b 0.57 0.50
3 I often feel  that I am a part of the spiri tual  force on which al l  l i fe depends 26.4 25.3 0.60 0.67 0.65
4 I love the blooming of flowers in the spring as much as seeing an old friend again 90.2 80.3 7.14a 0.03 0.13
5 I sometimes feel  so connected to nature that everything seems to be part of one l iving

organism 23.8 18.0 3.33a 0.53 0.48
6 I seem to have a ‘sixth sense’ that sometimes al lows me to know what is going to

happen 44.3 35.0 4.55a 0.39 0.28
7 Sometimes I have fel t as i f I was part of something wi th no l imi ts or boundaries in

time or space 16.6 18.0 –0.88 0.57 0.56
8 I sometimes feel  a spiri tual  connection to other people that I cannot explain in words 37.9 28.2 4.92a 0.72 0.68
9 Sometimes I have fel t my l i fe was being directed by a spiri tual  force greater than any

human being 32.4 30.5 0.99 0.72 0.73
10 I often become so fascinated wi th what I’m doing that I get lost in the moment – as

i f I’m detached from time and place 31.8 33.5 –0.86 0.40 0.38
11 I have made real  personal  sacri fice in order to make the world a better place – l ike

trying to prevent war, poverty and injustice 18.2 26.7 –5.07a 0.33 0.33
12 I have had personal  experiences in which I fel t in contact wi th a divine and

wonderful  spiri tual  power 29.1 25.9 1.72 0.68 0.70
13 I have had moments of great joy in which I suddenly had a clear, deep feel ing of

oneness wi th al l  that exists 39.4 35.4 1.96b 0.65 0.57
14 I bel ieve that al l  l i fe depends on some spiri tual  order or power that cannot be

completely explained 62.1 56.6 2.71c 0.46 0.50
15 Often when I look at an ordinary thing, something wonderful  happens – I get the

feel ing that I am seeing i t fresh for the fi rst time 41.8 29.6 6.03a 0.51 0.48

ap<0.001; bp<0.01; cp<0.05.

Table 2 Frequency (percentage) of church attendance in
Austral ian twins aged over 50, by sex

Once or Every More
twice month Once than once

Rarely a year or so a week a week

Females 897 285 161 451 269
(n = 2063) (43.5%) (13.8%) (7.8%) (21.9%) (13.0%)
Males 398 123 64 195 92
(n = 872) (45.6%) (14.1%) (7.3%) (22.4%) (10.6%)

No signi ficant di fference in church attendance between males and
females
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affi l iation groups for men or women (Table3), wi th
those belonging to fundamental ist and evangel ical
denominations tending to have the highest sel f-
transcendence, and those wi th no affi l iation the
lowest. This significant di fference in sel f-transcen-
dence wi th affi l iation persists even when those wi th
no affi l iation are removed from the analysis. By
contrast, mari tal  status is only significantly asso-
ciated wi th sel f-transcendence in women, wi th
married women, widows and those in de facto
relationships tending to have lower sel f-transcen-
dence than those who are single, separated or
divorced.

From Table4 i t can be seen that sel f-transcendence
is substantial ly correlated wi th church attendance
behavior in both men and women (0.41 and 0.29
respectively), whi lst age is only correlated wi th sel f-
transcendence scores for men. Smal l  but statistical ly
significant correlations are observed wi th optimism,
extraversion, fatigue, anxiety, depression and SIRI
Types 4a and 5 in both sexes, wi th the addi tion of
EPQ-RS Neuroticism and SIRI Type1 in men and

psychological  distress, incapaci tation and EPQ-RS
Psychoticism and Lie scales in women. Sel f-rating of
current heal th status is uncorrelated wi th sel f-
transcendence in ei ther men or women.

Univariate analysis

Correlations between MZ and DZ twins for sel f-
transcendence scores and church attendance behav-
ior appear in Table5. Sel f-transcendence scores are
more highly correlated for MZ male and female
twins than for DZ twins, indicating some genetic
influence on this measure. Dizygotic female twins
only have sl ightly lower correlations for church
attendance than thei r MZ counterparts, and the
corresponding observed correlation for DZ male
twins is somewhat higher than for monozygotic male
twins, indicating that shared envi ronment effects are
l ikely to be important in determining fami l ial  resem-
blance in church attendance behavior.

Resul ts of univariate structural  model l ing of sel f-
transcendence and church attendance data are
shown in Tables 6 and 7, wi th Table 8 summarising
estimates of variance components and thei r 95%
confidence intervals for the most parsimonious
model  for each variable. Sel f-transcendence is best
described by a model  including addi tive genetic
effects which are the same in men and women, a
smal l  age effect in men only and unique envi ron-
ment. Age effects in men and women could not be
equated (Model  3) and the addi tive genetic effect
could not be dropped from the model  wi thout
significantly worsening model  fi t (Model  7). It
should be noted that the eight degrees of freedom in
the ini tial  model  arise from data concerning age
effects in the various zygosi ty groups, and do not
provide information about addi tive genetic, shared
envi ronment and unique envi ronment. In this
respect, Model 1 is a saturated model  and the poor fi t
of the overal l  models are indicators of heterogenei ty
in the age regression. Church attendance behavior in
this sample has a di fferent etiology, wi th a sub-
stantial  shared envi ronment component of the same

Table 3 Relationship between sel f-transcendence and mari tal  status, and rel igious affi l iation. Mean values ± standards deviation are
shown, wi th number of cases in brackets and Kruskal -Wal l is homogenei ty test P-values

Marital  status K-W Test Married De facto Widowed Separated Divorced Single

Females P=0.003 5.58±3.79 5.23±3.81 5.84±5.90 6.55±3.60 6.89±3.92 6.22±3.93
(1339) (31) (275) (42) (117) (103)

Males P=0.426 5.32±3.70 5.00±2.16 4.96±2.92 3.95±3.22 5.45±2.94 5.80±3.62
(710) (10) (25) (22) (33) (25)

Rel igious Other Roman
Affi l iation None Evangel ical Fundamental ist Angl ican Protestant Cathol ic Other

Females P<0.0001 4.79±3.67 7.85±3.25 6.18±3.34 5.31±3.74 6.13±3.85 5.61±3.73 7.14±4.20

(127) (52) (11) (628) (598) (365) (91)

Males P<0.0001 3.64±2.94 9.00±3.20 7.70±3.50 4.95±3.66 5.39±3.43 5.62±3.64 6.95±3.98

(88) (16) (10) (268) (244) (152) (39)

Table 4 Polychoric correlations between sel f-transcendence and
age, church attendance, heal th sel f-rating and various
psychological  scale variables

Variable Females Males

r±ASE n r±ASE n

Age –0.01±0.02 1911 0.15±0.04 827
Church attendance 0.30±0.02 1827 0.41±0.03 801
Heal th sel f-rating –0.03±0.03 1779 –0.01±0.04 783
Incapaci tation 0.08±0.03 1874 0.03±0.05 815
Optimism 0.16±0.02 1762 0.17±0.04 789
EPQ-RS Extraversion 0.21±0.02 1691 0.11±0.04 741
EPQ-RS Neuroticism 0.04±0.02 1778 0.15±0.04 782
EPQ-RS Psychoticism 0.17±0.02 1787 0.06±0.04 765
EPQ-RS Lie –0.10±0.02 1747 0.00±0.04 777
SOFA Fatigue 0.12±0.03 1688 0.09±0.04 769
GHQ-12 Distress 0.10±0.03 1889 0.00±0.04 818
DSSI Anxiety 0.14±0.02 1898 0.14±0.04 823
DSSI Depression 0.13±0.03 1902 0.14±0.04 823
SIRI Type 1 –0.02±0.02 1812 0.17±0.04 792
SIRI Type 2 0.03±0.03 1815 0.09±0.04 793
SIRI Type 4a 0.20±0.02 1795 0.13±0.04 782
SIRI Type 4b 0.00±0.02 1757 –0.08±0.04 777
SIRI Type 5 –0.08±0.03 1749 –0.09±0.04 787
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magni tude in men and women, a smal l  age effect,
and an addi tive genetic effect evident in women
only. Addi tive genetic effects in men and women
could not be equated in the model  (∆�2

1 = 5.92), but
the size of the age effect was the same.

Multivariate analysis

Figure1 i l lustrates the resul ts of mul tivariate analy-
sis of the church attendance and sel f-transcendence
data. As indicated by the univariate analysis, age
effects are significant for church attendance behavior
in both sexes, and sel f-transcendence only in men.
The genetic factor for sel f-transcendence contributes

Table 5 Cross-twin cross-trai t polychoric correlations for monozygotic and dizygotic tw ins for sel f-transcendence (ST) and church
attendance (CA). Bold type indicates twin correlations for the relevant trai t

MZ Females (369 pairs) MZ Male (122 pairs)

ST1 CA1 ST2 CA2 ST1 CA1 ST2 CA2 ST1 CA1 ST2 CA2

ST1 1.00 0.35 0.49 0.24 1.00 0.45 0.40 0.03 1.00

CA1 0.33 1.00 0.18 0.65 0.47 1.00 0.15 0.36 0.31 1.00

ST2 0.26 0.28 1.00 0.28 0.18 0.16 1.00 0.51 0.25 0.31 1.00

CA2 0.21 0.56 0.40 1.00 –0.06 0.43 0.30 1.00 0.19 0.43 0.38 1.00

DZ Females (209 pairs) DZ Males (64 pairs) DZ Opposite sex (191 pairs)

Table 6 Univariate models for TCI Sel f-transcendence scale, indicating variance components attributable to addi tive genetic, shared
envi ronment and unique envi ronment effects. Preferred model  is highl ighted in bold

Model Females Males Model Comparison

Af Cf Ef agef Am Cm Em M agem χ2 df Compare with model P

1 0.427 0.066 0.507 <0.001 0.310 0.079 0.571 0.000 0.040 17.422 8 – –
2 0.427 0.066 0.507 <0.001 0.310 0.079 0.571 – 0.040 17.422 9 1 1.000
3 0.379 0.113 0.505 0.003a 0.258 0.156 0.583 – 0.003a 33.473 10 2 0.000
4 0.420 0.074 0.506 – 0.298 0.092 0.569 – 0.041 17.867 10 2 0.505
5 0.415 0.079b 0.506 – 0.312 0.079b 0.568 – 0.041 17.879 11 4 0.913
6 0.394c 0.072b 0.534 – 0.394c 0.072b 0.496 – 0.037 19.449 12 5 0.210
7 – 0.379b 0.621 – – 0.379b 0.587 – 0.033 31.073 13 6 0.001
8 0.478c – 0.522 – 0.478c – 0.483 – 0.039 20.033 13 6 0.445

a,b,cparameters that have been fixed equal  in the model

Table 7 Univariate models for church attendance, indicating variance components attributable to addi tive genetic, shared
envi ronment and unique envi ronment effects. Preferred model  is highl ighted in bold

Model Females Males Model Comparison

Af Cf Ef agef Am Cm Em M agem χ2 df Compare with model P

1 0.187 0.459 0.343 0.011 0.005 0.385 0.609 0.000 0.001 9.422 8 – –
2 0.187 0.459 0.343 0.011 0.005 0.385 0.609 – 0.001 9.422 9 1 1.000
3 0.179 0.469 0.346 0.007a 0.011 0.382 0.600 – 0.007a 10.743 10 2 0.250
4 0.170 0.478 0.351 – 0.010 0.382 0.609 – – 17.467 11 3 0.008
5 0.234 0.419b 0.340 0.007a 0.006 0.419 0.569 – 0.007a 11.013 11 3 0.603
6 0.215c 0.394b 0.383d 0.007a 0.215c 0.394b 0.383d – 0.007a 16.929 12 5 0.015
7 0.222 0.430b 0.341 0.007a – 0.430b 0.563 – 0.007a 11.078 13 5 0.799
8 – 0.562b 0.431d 0.007a – 0.562b 0.431d – 0.007a 19.668 14 7 0.003

a,b,c,dparameters that have been fixed equal  in the model

Table 8 Variance components (95% confidence intervals) for
univariate analysis of sel f-transcendence and church attendance

A C E age

Self-transcendance

Females (0.478 – (0.522 –

(0.409–0.548) – (0.419–0.625) –

Males (0.478 – (0.483 (0.039

(0.409–0.548) – (0.345–0.622) (0.012–0.082)

Church Attendance

Females (0.222 (0.430 (0.342 (0.007

(0.073–0.371) (0.321–0.539) (0.226–0.457) (<0.001–0.021)

Males – (0.430 (0.563 (0.007

(0.321–0.539) (0.403–0.724) (<0.001–0.021)
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approximately 37% and 41% of variance in men and
women, respectively, wi th no significant addi tive
genetic effect found for church attendance in ei ther
sex using mul tivariate techniques. Shared envi ron-
ment effects are of the same magni tude for both
sexes, wi th only a very smal l  contribution (approx-
imately 8% of variance) to sel f-transcendence and a
much larger effect on church attendance (58% of
variance). Unique envi ronment plays an important
part in determining an individual ’s church atten-
dance behavior and sel f-transcendence (42–50%),
wi th a smal l  proportion of unique envi ronment
influences affecting both variables.

Discussion

Sel f-transcendence was found to be higher in Austra-
l ian women aged over 50 than for thei r male
counterparts, to be significantly associated wi th
rel igious affi l iation and to be moderately correlated
wi th church attendance behavior. Mari tal  status was
found to be significantly associated wi th sel f-tran-
scendence in women only, and age effects were

found to be important only for men. No strong
correlations were found between sel f-transcendence
and any of the personal i ty or heal th rating scales
considered here, wi th only weak associations
observed wi th measures ranging from optimism to
depression and fatigue. However, the assessment of
heal th outcomes in the present study is poor, being
l imi ted to measures of physical  incapaci tation and
subjective sel f-rating of current heal th. We hope to
investigate the possibi l i ty that sel f-transcendence is
more important in improving prognosis (cf Koenig et
al

5
for rel igious behaviors) than disease prevention

using fol low-up data.
The heri tabi l i ty of sel f-transcendence was esti -

mated to be approximately 41% in women and 37%
in men. As hypothesised by Cloninger et al ,

2
genetic

factors are important in character development as for
temperament, wi th l i ttle contribution from shared
envi ronmental  factors which would have indicated
some importance of cul tural  perspectives or social
learning.

The etiologies for church attendance and sel f-
transcendence for this age group di ffer substantial ly,
wi th shared envi ronment, as expected from previous
research,

13,14,29
playing a substantial  role in church

Figure1 Bivariate structural  model l ing analysis of church attendance and sel f-transcendence in a sample of Austral ian twins aged over
50. Path estimates specific to males and females are indicated by M and F respectively. A and C indicate latent addi tive genetic and
shared envi ronment variables acting on observed phenotypes sel f-transcendence and church attendance, whi lst E1 and E2 represent
unique envi ronment latent variables. A fourth latent variable, age, also affects sel f-transcendence and church attendance, and is perfectly
correlated wi th i ts corresponding observed variable.
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attendance behavior. This tends to support cri ti -
cisms that church attendance alone is not neces-
sari ly an adequate measure of rel igiosi ty or spi ri tual -
i ty,

5,9,10
as i t is evidently subject to di fferent

influences from those affecting a person’s more
intrinsic characteristics, at least in persons of more
advanced age.

Acknowledgements

Twins from this study drawn from the Austral ian
NHMRC Twin Registry. This work was partly sup-
ported by a donation from Mr George Landers. We
thank Fran Boyle and Len Roberts for thei r work in
constructing the questionnai re, Ol ivia Zheng for
administering the mai l ing, John Pearson for data
management and Ni rmala Pandeya for data cleaning.
Most of al l  we should l ike to thank the twins for thei r
co-operation.

References

1 Coward DD. Sel f-transcendence and correlates in a heal th
population. Nursing Res 1996; 45: 116–121.

2 Cloninger CR, Svrakic DM, Przybeck TR. A psychobiological
model  of temperament and character. Arch Gen Psychiatry
1993; 50: 975–990.

3 Reed P. Impl ications of the l i fe-span developmental  frame-
work for wel l -being in adul thood and aging. Adv Nursing Sci
1983; 6: 18–25.

4 Comstock GW, Partridge KB. Church attendance and heal th. J
Chron Dis 1972; 25: 665–672.

5 Koenig HG, Kvale JN, Ferrel  C. Rel igion and wel l -being in later
l i fe. Gerontologist 1998; 28: 18–28.

6 Braam AW, Beekman AT, van Ti lburg TG, Deeg DJ, van Ti lburg
W. Rel igious involvement and depression in older Dutch
ci tizens. Soc Psychiatry Psychiatr Epidemiol 1997; 32:
284–291.

7 Francis LJ, Bolger J. Rel igion and psychological  wel l -being in
later l i fe. Psychol Rep 1997; 80: 1050.

8 Koenig HG, Moberg DO, Kvale JN. Rel igious activi ties and
atti tudes of older adul ts in a geriatric assessment cl inic. J Am
Geriatr Soc 1988; 36: 362–374.

9 Mindel  CH, Vaughan CE. A mul tidimensional  approach to
rel igiosi ty and disengagement. J Gerontol 1978; 33: 103–108.

10 Ainlay SC, Smi th DR. Aging and rel igious participation. J
Gerontol 1984; 39: 357–363.

11 Koenig HG, Hays JC, George LK, Blazer DG, Larson DB,
Landerman LR. Model ing the cross-sectional  relationships
between rel igion, physical  heal th, social  support and depres-
sive symptoms. Am J Geriat Psychiatry 1997; 5: 131–144.

12 Eaves LJ, Martin NG, Heath AC. Rel igious affi l iation in twins
and thei r parents: testing a model  of cul tural  inheri tance.
Behav Genet 1990; 20: 1–22.

13 Truett KR, Eaves LJ, Wal ters EE, Heath AC, Hewi tt JK, Meyer
JM, Si lberg J, Neale MC, Martin NG, Kendler KS. A model
system for analysis of fami ly resemblance in extended kin-
ships of tw ins. Behav Genet 1994; 24: 35–49.

14 Kirk KM, Maes HH, Neale MC, Heath AC, Martin NG, Eaves LJ.
Frequency of church attendance in Austral ia and Vi rginia:
models of fami ly resemblance. Twin Research 1999; 2:
99–107.

15 Baker LA, Treloar SA, Reynolds CA, Heath AC, Martin NG.
Genetics of educational  attainment in Austral ian twins: sex
di fferences and secular changes. Behav Genet 1996; 26:
89–102.

16 Bedford A, Foulds GA, Sheffield BF. A new personal  dis-
turbance scale (DSSI/s AD). Br J Soc Cl in Psychol 1976; 15:
387–394.

17 Goldberg D, Wi l l iams P. A user’s guide to the General  Heal th
Questionnai re. NFER-NELSON: Windsor, 1988.

18 Hickie IB, Hooker AW, Hadzi -Pavlovic D, Bennet BK, Wi lson
AJ, Lloyd AR. Fatigue in selected primary care settings:
sociodemographic and psychiatric correlates. Med J Austral ia
1996; 164: 585–588.

19 Scheier MF, Carver CS. Optimism, coping and heal th: assess-
ment and impl ications of general ised outcome expectancies.
Health Psychol 1985; 4: 219–247.

20 Eysenck SBG, Eysenck HJ, Barrett P. A revised version of the
psychoticism scale. Personal i ty Individ Diff 1985; 6: 21–29.

21 Grossarth-Maticek R, Eysenck HJ. Personal i ty, stress and
disease: description and val idation of a new inventory.
Psychol Rep 1990; 66: 355–373.

22 Larsson G, Nordström L, Ljunggren G, Nyberg A-B, Resare B,
Schedwin G, Wahlgren M. The Grossarth-Maticek and
Eysenck personal i ty types, heal th related behavior, and indi -
cators of transi tory i l l -heal th. Eur J Personal i ty 1995; 9:
75–87.

23 Roberts LJ, Duffy DL, Martin NG. A psychometric evaluation
of the Short Interpersonal  Reactions Inventory (SIRI) in an
Austral ian twin sample. Personal i ty Individ Diff 1995; 18:
307–320.

24 Kirk KM, Martin NG. The Short Interpersonal  Reactions
Inventory, Sel f-regulation and Di fferentiation scales in an
older Austral ian twin sample. Personal i ty Individ Diff 1998;
25: 591–604.
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