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Abstract. Parents of 702 twin pairs, ages 4 through 12, completed a sex-role behavioral 
preference questionnaire for each cotwin. Data were analyzed to determine the effects of 
gender, zygosity, and age on behavioral similarities and differences between cotwins. 
Among same-sex cotwins, male MZ pairs were reported to behave the most similarly. 
Girl-boy pairs were the most dissimilar. Sex and zygosity contributed significantly to co-
twin behavioral differences, with female pairs varying more on sex-typed behaviors than 
male pairs and DZ pairs varying more than MZ pairs. Age of twins was not a major source 
of differences within twin pairs. 
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INTRODUCTION 

Sex differences in behaviors are evident from early childhood as children behave in "girl
like" or "boy-like" ways. Variability in these childhood behaviors occurs within each sex 
as well as between girls and boys. This study is concerned with similarities and differences 
in childhood sex-typed behaviors between same-sex cotwins and girl-boy cotwins, as well 
as between female and male non-cotwins. 

Sex-role behavior may be conceptualized within the broader framework of "sexual 
identity" or "gender identity". Sexual identity encompasses three components: (1) core 
morphologic identity, the basic conviction of being female or male; (2) sex-role behaviors, 
activities and interests culturally associated with femininity and masculinity ;and (3) sexual 
orientation, a preference for female, male, or female and male sexual partners [3], This 
study is primarily concerned with the second component, sex-role behavior, as it emerges 
in childhood. The study was designed to answer the following questions: (1) How similar 
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are cotwins on specific sex-typed childhood behaviors?, and (2) How are age, gender, and 
zygosity related to behavioral similarities or differences? 

REVIEW OF THE LITERATURE 

In an on-going prospective study of samples of male and female children exhibiting 
atypical sex-typed behaviors compared with demographically matched children exhibiting 
typical sex-typed behaviors [3,4], activities have been identified which clearly discrimi
nate typical from atypical patterns of sex-role development. The specific behaviors include 
differential preferences for male or female playmates, extent of doll-play, game prefer
ences, imitation and role-playing activities, cross-dressing, rough-and-tumble play and 
participation in sports, and expressed wish to be of the other sex. 

There have been no large twin studies relating specifically to sex-role development in 
children. Developmental studies involving twins have focused predominantly on analyses 
of intrapair similarities in groups of monozygotic (MZ) and dizygotic (DZ) twins. Ques
tionnaire ratings have been used to study the relationship between twins' similarity of 
appearance and similarity of behavior. In a study of 121 MZ and 70 same-sex DZ twin 
pairs, ages 3Vi to 13 years, no systematic relationship was found between similarity of 
appearance and similarity of behavior for either MZ or DZ twin pairs [8]. 

Other studies have focused on intratwin behavioral differences in infancy and early 
childhood. Fifty-three mothers of same-sex twin infants between 2 and-9 months of age 
were interviewed regarding differences in temperamental attributes. By comparing MZ 
and DZ groups, it was found that genetic factors play an important role in the develop
ment of temperamental characteristics [9]. A study of 140 mothers of preschool twins, 
ages 1 month to 6 years, attempted to account for behavioral differences. Data were 
analyzed for interrelations between birth weight, birth sequence, and behavioral dif
ferences. Greater concordance was found between MZ twins, and a lower birth weight of 
the cotwin was related to twin discordance for feeding problems, regardless of age or 
zygosity [1]. 

In a longitudinal study on the emergence and persistence of behavioral differences 
in twins, mothers of 232 pairs of twins were interviewed periodically about similarities 
and differences in behavior displayed by their twins during infancy and early child
hood [11]. The results showed that: (1) twins are frequently discordant on such variables 
as attention span, temper, vocalization, and smiling; (2) there is a high degree of age-to-
age stability in behavior; (3) at one year, discordant twins differ primarily in temperament 
and attention span, but by 4 they primarily differ in sociability; and (4) concordance is 
generally higher for MZ than DZ twins. 

Psychosexual development was studied in a sample of 10 MZ and 6 DZ twins in their 
mid-twenties [2]. Interview material was used to assess heritability of overt sexual behav
iors. It was concluded that genetic factors play a part in the age at which an individual 
begins developing and exploring his/her sexuality, and that this is an expression of geno
type as well as a function of environmental experiences. Finally, one of us (RG) studied 
a pair of 8-year-old male MZ twins markedly discordant for sex-role behaviors. Early 
environmental factors were identified, consistent with theories of psychosexual dif
ferentiation, that could account for the behavioral discordance [3]. 
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MATERIALS AND METHODS 

A 17-item behavioral preference questionnaire was developed to measure the degree to which twin 
children were similar in childhood sex-typed behaviors. The specific behaviors measured were those 
reported to discriminate between typical and atypical sex-role development in male and female chil
dren [3,4]. The first 16 items addressed a specific aspect of each cotwin's behavior assessing the 
child's preference for play items and activities and included playmate preferences, dress-up games, 
doll play, role-taking in games like "mother-father" or "playing house", cosmetic play, participation 
in sports and rough-and-tumble games, romantic interests, and expressed wish to be of the other sex. 
Most items had five possible responses to assess the frequency or degree to which the child participat
ed in each type of behavior. Item 17 was a 10-point scale, asking for an overall global rating of how 
each twin would be subjectively rated by the parent on a feminine/masculine continuum ranging from 
very feminine (1) to very masculine (10). 

The 17-item questionnaire was pilot-tested on 95 pairs of same-sex twin children from the greater 
New York City and Long Island area and found to discriminate between male and female twin pairs 
[ANOVA, F = 722.7 (1,188) P < 0.001]. DZ pairs were found to be more discordant in sex-role 
behaviors than MZ pairs [ANOVA, F = 10.6, (1,91) P = 0.002] and there was a trend [ANOVA, F = 
= 1.9 (1,91) P = 0.1] for female cotwins to differ more than male cotwins. Consequently, we ob
tained a larger national sample and collected questionnaire data on girl-boy pairs as well as same-sex 
twins. 

Families with twin children were located through Mothers of Twins Clubs in the United States, 
and through the Parents of Multiple Births Association of Canada. Ninety-seven percent of the sample 
is from the United States, and 3% from Canada. The U.S. families were from 35 states, with the 
greatest number (20%) from New York State. Parents completed a brief family background sheet and 
a behavior questionnaire, separately, for each cotwin. 

The sample includes 702 pairs of twins. Zygosity is reported in this paper according to parental 
report as sample size precluded physiological testing. Twins' ages ranged from 4 to 12 years with a 
mean of 6.77. Forty-seven percent were males and 53% females; 41.5% were reported to be MZ and 
58.5% DZ. The number of children per family ranged from 2 to 9 with a mean of 3.26. Twins were 
only children in 25% of the families and 42% were twins with one sibling. The birth order of the twins 
ranged from 1st to 8th born with a mean of 1.91. Forty-two percent of the twin pairs were first and 
35% second born. 

RESULTS 

Data were analyzed first to determine the survey instrument's power to discriminate boys 
from girls. A total behavioral score for each cotwin was calculated to compare means by 
sex. The possible range of total scores was 16-82. The mean total scores for males was 
55.45 and for females 33.57 [ANOVA, F = 2959.0(1,524) P < 0.001]. The mean rating 
on the 10-point feminine-masculine rating scale was 8.2 for males and 2.7 for females 
[ANOVA, F = 3317.2 (1,544) P < 0.001]. The average total score per pair was then cor
related with the average rating per pair on the feminine-masculine scale. The correlation 
was 0.897 (P< 0.001). 

Thus, the survey items clearly discriminated between the sexes and the rating on the 
feminine-masculine scale was highly related to the individual behavioral items. 

Sex-Role Similarities in Cotwins 

Table 1 shows the Pearson correlation coefficients between cotwins, by subgroupings of 
sex and zygosity, on the total sex-role behavior scores and on the feminine-masculine 
rating scale. 

The cotwin correlations for total scores derived from the 16 sex-role behavioral items 
yielded a strong correlation for all subgroups (r's = 0.88, 0.59, 0.52, 0.49, and -0.88; 
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P < 0.001). Cotwin correlations on the feminine-masculine scale reached significance 
(r's = 0.70, 0.43, 0.60, 0.13, and -0.91; P < 0.001) for all groups except the female DZ 
pairs (r = 0.13). 

A test on the standard transformation of the correlation coefficients for total scores 
from the behavioral items showed that male MZ pairs are more similar than the other 
same-sex pairs (arc sine test, P < 0.001). There were no significant differences in the co-
twin correlation between the male DZ, female MZ, and female DZ groups. The trans
formation on the correlation coefficient for the male-female pairs showed that they were 
different (arc sine test, P < 0.001) from all other groups. 

The same test was applied to the cotwins'correlations on the feminine-masculine 
ratings and revealed the largest correlations to be for the male MZ and female MZ pairs, 
with no statistical difference between the correlations of these two groups. The male 
MZ correlation was found to be significantly larger than correlations for the three DZ 
groups (arc sine test, P < 0.001). The correlation between male DZ pairs was third 
largest and greater than the correlations for female DZ and male-female pairs (arc sine 
test, P < 0.001). The female DZ correlation differed from all other subgroups (arc sine 
test, P =0.01). The male-female cotwin correlation was different from all other sub
groups (arc sine test, P < 0.001). 

Sex-Role Differences in Cotwins 

To evaluate differences between cotwins, an absolute difference score was calculated 
between cotwins on total scores derived from the 16 sex-role behavioral items and again 
on the total differences obtained on the feminine-masculine rating scale. A one-way 
ANOVA was used to compare mean difference scores by subgroups. The means and 
standard deviations for these comparisons are shown in Table 2. 

The mean absolute differences between same-sex cotwins on total behavioral scores 
are small (2.66-6.01) compared to the mean differences between male-female cotwins 
(25.47). Male-female DZ pairs differ significantly from all same-sex groups [ANOVA, 
F = 489.7 (4,667) P < 0.001]. Within the same-sex groupings, however, male DZ co-
twins differ more on total scores than male MZ cotwins [ANOVA, F = 489.7 (4,667) 
P < 0.001 ] and female DZ cotwins differ more than male or female MZ cotwins [ANOVA, 
F= 489.7 (4,667) P < 0.001]. 

On the 10-point femininity-masculinity rating scale, the differences between male-
female cotwin ratings are significantly greater than any of the same-sex cotwin groups 
[ANOVA, F = 497.3 (4,697) P < 0.001]. Within the four same-sex groups, female DZ 
pairs differed most on the rating scale [ANOVA, F = 15.4 (3,542) P < 0.001]. 

To assess the effects of sex and zygosity, separately, on the total differences scores, 
a two-way ANOVA was applied to total differences scores as the independent variable, 
using sex and zygosity as dependent variables, for same-sex cotwins only. Significant 
main effects were found for sex [ANOVA, F= 6.6 (1,524) P = 0.01] and for zygosity 
[ANOVA, F = 34.7 (1,524) P = 0.001]. No interaction was found (P = 0.6), suggesting 
that sex and zygosity contribute independently to the differences between cotwins on 
total sex-role behavioral scores. 

To determine the effect of age on total differences scores, an ANOVA was applied 
to differences scores, using age, above or below the mean, as dependent variables. No 
significant differences were found between groups. 

i 
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TABLE 1 - Cotwin Correlations for Childhood Sex-Role Behaviors and Feminine-Masculine Ratings 

Subgroups 

Male MZ pairs 
Male DZ pairs 
Female MZ pairs 
Female DZ pairs 
Male-Female pairs 

N 

131 
120 
160 
135 
156 

Total sex-role 
behavioral 

score 

r 

0.88* 
0.59* 
0.52* 
0.49* 

-0 .88* 

Rating on 
feminine-masculine 

scale 

r 

0.70* 
0.43* 
0.60* 
0.13 

- 0 . 9 1 * 

*P<0.001 

TABLE 2 - Means and Standard Deviations for Cotwin Total Differences Scores on Behavioral Items 
and on the Femininity-Masculinity Rating Scale 

Subgroups 
Sex-typed 

behavioral items 

M 

2.66 
4.80 
3.50 
6.06 

25.47 

SD 

2.89 
4.84 
4.93 
5.29 
6.81 

Femininity-masculinity 

M 

0.54 
0.86 
0.76 
1.49 
6.73 

rating scale 

SD 

0.97 
1.08 
1.17 
1.57 
2.08 

Male MZ pairs 
Male DZ pairs 
Female MZ pairs 
Female DZ pairs 
Male-Female pairs 

Within-Sex Comparisons 

To assess the influence on a twin of having a cotwin of the other sex, we compared the 
total scores of the males who had female cotwin with the average total scores of the male 
MZ and male DZ pairs; and compared the total scores of the females who had male co-
twins with the average total scores of the female MZ and female DZ pairs. Group means 
for the three groups of males were numerically similar; male MZ 55.75, male DZ 55.20 
and males with female cotwins 54.08. The lower mean score for the males with female 
cotwins reached statistical significance (ANOVA, F = 3.48 (2,381) P = 0.03]. The total 
score group means for the three groups of females were also very similar; female MZ 
33.2, female DZ 33.8, and females with male cotwins 33.7. No significant differences 
were found among these three groups of females [ANOVA, F =0.578 (2,430)]. 

DISCUSSION 

It should be kept in mind that due to the large number of subjects in the sample, pre
sumptive zygosity was not confirmed by bloodgroupings or other laboratory measures. 
Therefore, some error exists in the designation of zygosity. However, the percentages of 
twins classified by zygosity in the study do not depart radically from expected frequen
cies. 
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There was a discrepancy in comparisons of similarities and differences for male and 
female MZ twin pairs on the total scores derived from the 16 sex-typed behavioral items 
compared to the 10-point global ratings of femininity-masculinity. On the total be
havioral scores, the female cotwins were less similar than the male cotwins, but the groups 
did not differ on the global rating scale. This discrepancy may be due to parents' collaps
ing otherwise discernible behavioral differences when making the global rating. 

Different sex-role socialization for boys and girls has been well substantiated. For a 
full review of these studies, see Maccoby and Jacklin [7]. A stricter code of sex-role 
socialization for boys than for girls could account for the behavioral differences reported 
here as a function of sex, (female pairs more behaviorally discordant than male pairs). 
Childhood sex-roles for boys are more rigidly defined, with the stigma for "girl-like" 
(sissy) behavior in boys ranging from mild to severe. By contrast, "boy-like" (tomboy) 
behavior in girls is generally accepted [5]. Thus, given a wider cultural latitude for sex-
role expression, female cotwins, MZ of DZ, may evolve more dissimilar behaviors. 

Since DZ twins are genetically and phenotypically less similar than MZ twins, it may 
also be that parents of DZ twins expect, accept, and reinforce greater differences between 
their cotwins. On the other hand, some parents of MZ twins promote behavioral individ
uality between their cotwins. 

A less substantiated explanation for our findings could be the suggestion by Lyon [6] 
that female MZ cotwins differ more from one another in genetic makeup than do male 
MZ cotwins. This is due to females having two X chromosomes, only one of which 
becomes apparent in the phenotype with the possibility of a different X chromosome 
active for each female cotwin. Thus, female MZ twins may be less alike than male MZ 
pairs for any characteristic carried on the X chromosome, but not as grossly dissimilar as 
DZ twins. Vandenberg [10] reported this to be true on a range of physiological measures, 
but later, after correcting for an error in data compilation, reported no differences in the 
within-pair variances. In the absence of data documenting the role of the X chromosome 
in the behaviors reported in the present study, this explanation must remain highly specu
lative. 

In the within-sex comparison, total sex-role behavioral scores of females who had 
male cotwins were indistinguishable from females with same-sex cotwins. However, males 
with female cotwins were found to score in a somewhat more feminine direction when 
compared with males who had same-sex cotwins. The small numerical difference of 1 
point between the means of these three groups, while statistically significant, would ap
pear to be behaviorally trivial when compared to the 22-point difference between male 
and female twins and the 6-point difference found between female DZ cotwins. 

CONCLUSIONS 

Same-sex cotwins are similar in childhood sex-role behaviors. MZ male pairs are signifi
cantly more similar in sex-typed behaviors than other same-sex pairs. Male-female cotwins' 
behavior is very dissimilar. 

Male DZ pairs differ more on sex-typed behaviors than male MZ pairs, and female 
DZ pairs differ more than either male or female MZ pairs. 

Sex and zygosity appear to contribute independently to cotwin behavioral dif
ferences. Female pairs were found to be more variable in sex-typed behavior than male 
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pairs; DZ pairs more variable than MZ pairs. Age of cotwins was not found to be a major 
source of differences within twin pairs. 
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