
O ne of the few methodologically
sound methods for studying

whether a behavior or trait is inherited is to
use twins. A sound design must compare
monozygotic (identical) twins and dizygo-
tic (fraternal) twins—MZ and DZ twins.
There are many methodological problems
associated with this approach.

(1) Since there is evidence that MZ
twins are treated more similarly by their
parents than DZ twins (Wilson, 1931), it is
essential that a group of MZ twins raised
apart be studied. If the members of MZ
twins reared apart are found to resemble
each other, then the resemblance cannot be
attributed to similar rearing, but must
result from the genetic resemblance. Many

published studies of the genetics of beha-
viors, especially in earlier times, did not
study MZ twins reared apart. For example,
in Kallman’s (1952) study of homosexuality
in MZ and DZ twins, the MZ twins were
all reared together. In a review of research
on schizophrenia, Slater (1968) reported a
concordance rate of 60% for MZ twins
reared together, 13% for same-sex DZ
twins reared together, and 5% for opposite-
sex DZ twins reared together. In the whole
history of schizophrenia research up to that
time, only 15 MZ twin pairs separated ear-
lier in life, one of whom was schizophrenic,
had been identified. The concordance rate
was 60 percent. This shows the difficulty
in obtaining a large sample of MZ twins
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separated early in life, one of whom has the
target behavior.1

(2) In many studies, no effort is made
to find DZ twins reared apart. If MZ twins
reared apart are more similar than DZ twins
reared together, it has been assumed that a
genetic factor has been demonstrated. How-
ever, for the MZ twins to be reared apart,
they must have undergone a trauma in
infancy—the death or separation of their
parent(s). Thus, current studies prefer that
the samples of both the MZ twins and the
DZ twins be reared apart (e.g., Bouchard
and Hur, 1998) so that both groups are
equivalent in experienced trauma.

(3) A further methodological problem
in twin studies is the accuracy of establish-
ing zygosity. Before the advent of DNA
testing, zygosity was determined by meth-
ods such as physical resemblance, blood
type, fingerprints, and height. The conclu-
sions from these different measures are not
always in agreement. The use of physical
resemblance is especially poor. In a study
by Scarr-Salpatek, Carter-Saltzman, Katz
and Barker (1979) of 342 twin pairs in one
community, they found that 28% of the
families could not agree on whether the
twins were identical or not based on their
physical appearance. In a study by Jablon,
Neel, Gershowitz and Atkinson (1967) a
small sample of twins was given blood test-
ing, fingerprinting and asked their opinion:
122 were DZ serologically, 7 concordant
serologically but different morphologically
(height, weight and eye/hair color) and so
probably DZ, 103 were concordant serolo-
gically and morphologically, and 25 were
unassigned. The twins’ opinion agreed well
with the serological assignment (only 5.4%
errors), but fingerprinting was less satisfac-
tory (22.6% errors).

(4) Several reports have appeared of a
single twin pair, concordant or discordant

for suicidal behavior. These reports should
not be included in tallies of MZ and DZ
twin pairs. First, there may be a bias in
whether concordant or discordant pairs are
deemed interesting enough to be reported
in the scholarly literature. Second, it may
be difficult to locate all of the published
reports on single twin pairs. For example,
Roy (1992) includes a report by Zaw (1981)
of a MZ twin pair concordant for com-
pleted suicide, whereas Juel-Nielsen and
Videbech (1970) list ‘‘scattered reports’’ of
MZ twin pairs discordant for suicidal beha-
vior from 11 scholarly reports, none of
which were considered by Roy. Thus, the
results are likely to be more valid if twin
pairs only from large samples are considered.

(5) One simple problem, often over-
looked, is that DZ twins can be of opposite
sex. Thus, it is important to compare MZ
twins with same-sex DZ twins. Kringlen
(1986) found that opposite sex DZ twins
had lower concordance rates for schizo-
phrenia than same-sex DZ twins.

(6) Related to this is the fact that the
concordance rates sometimes vary by sex,
and so the sex of the twins should be taken
into account. Kringlen (1986) found that
MZ female twins had higher concordance
rates for suicide than MZ male twins.

(7) One useful technique when study-
ing MZ twins is to find MZ twins discordant
for the target behavior, for then, since the
twins are identical genetically, any differ-
ences between them must result from
experiential factors. For example, in a study
of MZ twins discordant for schizophrenia,
Pollin and Stabenau (1968) found that the
schizophrenic member was more likely to
have a central nervous system disease as a
child, birth complications and somatic ill-
nesses and to be smaller when born.

(8) Many other problems and biases
are present in twin studies (see Kendler,

1In research on the genetics of a personality trait, everyMZ twin pair separated early in life can be studied, for all
the members can be given a personality test. But for rare behaviors such as schizophrenia and suicide, most such
pairs have to be discarded since neither member has the target behavior.
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1993). For example, it has been noted that
there may be a recruitment bias in the seek-
ing of twins to participate in research—
Lykken, McGue and Tellegen (1987)
found that male twin pairs and DZ twin
pairs are less likely to volunteer for research
studies than females and MZ twins.

THE DATA ON SUICIDAL BEHAVIOR
IN TWINS

Completed Suicides

The results of the following studies are
summarized in Table 1.

Kallman’s (1953) report of a twin
study of suicide is especially poor. He
reports that 1 and possibly 3 more MZ
twin pairs out of 18 pairs were condordant
for completed suicide as compared to 0 out
of 21 DZ twin pairs.2 In this report he does
not define what he means by ‘‘possibly
concordant,’’ he does not describe the
source of the twins, and he does not report
the sex of the twin pairs (other than stating
that the definitely concordant twin pair
was male). It may be assumed that the MZ
and DZ twins were all raised together. In
reviewing this study, Haberlandt (1967)
notes that ‘‘possibly concordant’’ means
that one twin completed suicide while the
other twin showed non-lethal suicidal
behavior (a suicide attempt or suicidal
ideation).

In earlier reports by Kallman
(Kallman et al., 1946, 1947, 1949) results
from this sample were also reported. In the
1946 and 1947 reports, the sex of the twin
pairs was noted, but none of the 3 MZ twin
pairs or the 8 DZ twin pairs were concor-
dant. These 11 cases were part of Kallman’s
series of some 2,500 twin pairs obtained

from mental institutions, tuberculosis hos-
pitals, old age homes and ‘‘certain other
sections’’ in the state of New York. In the
1949 report, the sample had grown to 24
twin pairs. None of the 8 MZ twin pairs or
the 16 DZ twin pairs were concordant, but
the sex of the DZ twin pairs is not stated.
In these reports, Kallman also refers to six
or seven historical cases. It is by no means
clear whether his 1953 report includes these
historical cases or not.

Juel-Nielsen and Videbech (1970)
reported on twins from a Danish registry,
comprising all twins born in Denmark
1870^1920. This twin sample is of same-sex
twin pairs. In 19,484 cases, one or both
twins died before the age of six, leaving
11,828 twin pairs alive for at least six years.
Of these 6,723 were traced and 4,565
untraced. In the sample involving suicides
studied by Juel-Nielsen and Videbech 19
pairs were MZ (14 males and 5 females)
and 58 were DZ (42 males and 16 females).
Four (3 males and 1 female) of the 19 MZ
twin pairs were concordant for completed
suicide versus none of the 58 DZ twin
pairs. These same data appear to have been
reported by Hauge, Harvald, Fischer,
Gotlieb-Jensen, Juel-Nielsen, Raebild,
Shapiro and Videbech (1968), but these
authors did not disaggregate the data
by sex.

Juel-Nielsen (1979) later reported on
10 of the MZ twin pairs (of whom 1 was
only ‘‘probably’’ MZ) from the Danish
Twin study concordant for affective dis-
order. Of these 10 pairs, only 3 pairs were
concordant for completed suicide.

Harvald and Hauge (1965) also
reported data from this sample of twins
and reported that 4 of the 21 MZ twin
pairs were concordant for suicide (19%),

2Lester (1968) noted that many authors (e.g., Fuller and Thompson, 1960) cite Kallman’s (1953) study as
showing that there are no genetic factors in suicide. In fact, counting the three possibly concordant MZ
twin pairs in his sample as concordant, a Fisher exact test shows p¼ 0.04 in favor of MZ twins being more
concordant than DZ twins, which is statistically significant (Lester, 1968).
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zero of the 39 same-sex DZ twin pairs
and zero of the 37 DZ opposite-sex twin
pairs.

Roy, Segal, Centerwall and Robinette
(1991) reported data from the NAS-NRC
Twin Registry formed from a search of all

TABLE1. Summary of the Studies of Samples

MZ DZ p�

Completed Suicide
Haberlandt (1967) males 0 of 2 0 of 2 ^

females 0 of 2

Juel-Nielsen & Videbech males 3 of 14 0 of 42 .003
(1970) females 1 of 5 0 of 16

Ĵuel-Nielsen (1979) males 2 of 6
females 1 of 4 ^

^Harvald & Hauge (1965) unknown 4 of 21
same-sex 0 of 38 ^
opposite 0 of 37

Kallman & Anastasio male 0 of 1 0 of 3
(1946, 1947) female 0 of 2 0 of 3 ^

opposite 0 of 2

Kallman et al. (1949) male 0 of 4
female 0 of 4 ^
unknown 0 of 16

#Kallman (1953)* unknown 1 of 18 0 of 21 .46

Roy et al. (1991) males 5 of 53 2 of 112 .035
males 2 of 5
females 0 of 4 0 of 1 .80
opposite 0 of 1

Suicidality
Kallman (1953) unknown 4 of 18 (CS-AS/SI) 0 of 21 .04

Roy et al. (1995) males 2 of 13 (CS-AS) 0 of 1
females 8 of 13 (CS-AS) 0 of 4 .12
opposite 0 of 4

Statham et al. (1998) males 164 of 401 (SI-SI) 73 of 235
females 412 of 936 (SI-SI) 140 of 540 < .001
opposite 205 of 604

males 48 of 401 (AS-AS)þ 0 of 235
females 271 of 936 (AS-AS) 0 of 540 < .001
opposite 0 of 604

*The concordant pair was male
#Each later report from Kallman and his colleagues includes the twins from the earlier reports
^Most of these pairs were included in Juel-Nielsen and Videbech (1970) report
þThe concordance is for ‘‘serious’’ attempts
� The probabilities were calculated by the present author omitting opposite sex twin pairs. For small samples
Fisher’s exact test was used, for large samples the chi-square test.
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birth certificates for white male multiple
births for 1917^1927 in 39 American states.
Both twins had served in the armed forces
in 15, 924 of the twin pairs located. Zygos-
ity of the twins was established with an
algorithm using blood type, responses to a
questionnaire, fingerprints, eye and hair
color, height and weight. The typing has
been found to be 90% accurate. Of the twin
pairs, 165 contain at least one completed
suicide. Five of the 53 MZ twin pairs were
concordant for completed suicide versus 2
of the 112 DZ twin pairs. These percen-
tages (9.8% versus 1.8%) were found by
Roy et al. to be statistically significant at
the .035 level.

Roy et al. also collected a sample of 11
twin pairs with at least one completed sui-
cide from responses to a letter requesting
such pairs and from two ‘‘other sources of
referral.’’ Two of the 9 MZ twin pairs were
concordant for completed suicide versus
neither of the 2 DZ twin pairs. The two
concordant MZ twin pairs were both male,
the seven non-concordant twin pairs com-
prised three male pairs and four female
pairs. The two non-concordant twin pairs
were female-female and female-male (see
point [5] above in the Introduction).

Nonfatal Suicidal Behavior

The results of the following studies are
summarized in Table 1.

Roy, Segal and Sarchiapone (1995) stu-
died 32 twin pairs from a study of twins
together three extra cases found by the
investigators, one member of which had
completed suicide. Of the 26 MZ twin
pairs (13 male pairs and 13 female pairs), 10
co-twins had attempted suicide (2 men and
8 women); of the 9 DZ twin pairs (1 male
pair, 4 female pairs and 4 opposite-sex
pairs), none of the co-twins had attempted
suicide. Roy, et al. noted that 10 of the 35
pairs were concordant for psychiatric diag-
nosis (9 of the MZ twin pairs and one DZ
twin pair).

Statham et al. (1998) studied a twin
sample of 2,716 pairs collected by the
Australian National Health and Medical
Research Council. The zygosity was based
on self-report, but a comparison of self-
report and DNA testing for 190 pairs from
the sample revealed 100% agreement. The
concordance rates were higher for suicidal
thoughts in the MZ twins than in the
same-sex DZ twins (44% vs. 26% for
females and 41% vs. 31% for males) and
for serious suicide attempts (29% vs. 0%
for females and 12% vs. 0% for males).

DISCUSSION

Lester (1968) noted that the size of the
samples typicaly used in these twins stu-
dies is woefully small. Assuming a suicide
rate of 10 per 100,000 per year, then the
chance of finding concordant pairs in
Kallman’s (1953) sample of 39 twin pairs
is 39�10�4 or one two-hundred and fiftieth
of a pair.

In many of the more recent reports,
one of the twin pair is still alive and so may
become suicidal and even complete suicide
later. As a result, the true concordance rate
may be higher than calculated. For exam-
ple, the discordant DZ twins reported by
Holland and Gosden (1990) were only 20
years old. In addition, the surviving twin
may receive some psycghological or psy-
chiatric treatment (formal or informal) that
may reduce the likelihood of suicide,
thereby reducing the concordance rate.

There are many confounding factors
to be taken into account in twin studies
on suicide. Segal and Bouchard (1993)
found that the grief reaction after the loss
of a twin is more intense in MZ twins
than in DZ twins. This more intense grief
reaction may be a confounding factor in
the higher concordance rate for suicide in
MZ twins.

Statham et al. (1998) found that the
MZ twins in their sample had much more
frequent social contact than the DZ twins,
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raising the possibility of a contagion effect.
However, their sample consisted of 2,716
twin pairs, with high concordance rates for
serious attempted suicide in the MZ twins
(a total of 319 MZ twin pairs were concor-
dant for serious suicide attempts) and zero
concordance in the DZ twins. Yet they
report data on ages at attempting suicide in
only nine pairs. In 3 of these pairs, the ages
of the twin at the time of the attempts were
almost the same—2 MZ twin pairs and 1
DZ twin pair—a surprise since the concor-
dance rate for DZ twin pairs was reported
as zero percent. In only one of these three
twin pairs was the twin ignorant about the
suicide attempt of the co-twin, thus ruling
out contagion. The numbers reported by
Statham, et al. in this section of their report
make no sense, and so their import cannot
be gauged.

It has been noted that there is a possi-
bility that it is a psychiatric disorder which
is behind the higher concordance rate for
suicide in MZ twins. Statham, et al. (1998)
tried to control for this variable by calculat-
ing a multiple regression to predict suicidal
behavior in MZ and DZ twins. For the
MZ twins, controlling for psychiatric his-
tory and psychosocial variables did not
eliminate the significance of attempting sui-
cide in the twin as a predictor of attempt-
ing suicide in the co-twin. For the DZ twin
pairs, however, attempting suicide in one
twin did not predict attempting suicide in
the co-twin after controls for psychiatric
diagnosis and other variables.

The trait for suicide is obivously not
exclusively genetic and dominant, since this

would result in a 100% concordance rate in
the MZ twin pairs. Psychosocial factors
and stressors must play a role. In addition,
there is obviously a high concordance in
these twin pairs for psychiatric illness, par-
ticularly affective disorders. Thus, it is hard
to know whether the low but significantly
higher concordance rate for suicide in MZ
twins is simply a result of the increased
concordance for psychiatric illness. For
example, Juel-Nielsen (1979) noted that
two of the three MZ twin pairs concordant
for completed suicide in his sample were
also concordant for manic-depressive disor-
der and the third pair was concordant for
manic-depressive disorder/affective person-
ality disorder.

SUGGESTIONS FOR FUTURE RESEARCH

Two suggestions can be made for future
research. First, the rarity of completed sui-
cide makes it unlikely that researchers will
soon identify enough MZ and DZ twin
pairs raised apart to satisfy the demands of
a sound twin study of completed suicide.
Thus, it would seem imperative to switch
to nonfatal suicidal behavior as the target
behavior to be studied.

Second, since obtaining MZ and DZ
twin pairs raised apart is critical, it would
useful for suicidologists to collaborate with
Bouchard’s twin study ongoing at the Uni-
versity of Minnesota in which twin pairs
separated early in life and raised apart are
being studied.
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