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Reproductive behavior characteristics may be influenced by both social and individual
factors. Recent studies have revealed that personality traits might be related to
reproductive characteristics in adulthood. Little is known about potential mediators or
moderators of relations between personality and reproductive behavior. The present
study examines the relation between personality traits measured in early adolescence
and the number of children people have by age 27, with an attempt to identify
moderation and mediation effects. We used data from the longitudinal cohort (N = 585)
collected as a part of the Child Development Project. Personality was measured with the
use of Lanthier’s Big Five Personality Questionnaire. Results from regression analyses
and structural equation models showed that four of the five personality traits (except
extraversion) were related to the number of children individuals had by age 27, and these
associations were mediated by the age of first intercourse and participants’ familial and
educational plans. We also identified moderation effects of IQ and SES both on the
associations of personality traits with mediators and the number of children by age 27.

Keywords: personality, number of children, reproductive behavior, IQ, SES

INTRODUCTION

One of the consequences of modernization processes taking place in Western societies is a shift
in the importance of motives and factors influencing the decision to have a child—those based
on social pressure or biology are becoming less important than ones based on the preferences
of an individual (van de Kaa, 2001). The latter may include preferences for different forms of
contraceptives, but also more dispositional features like personality traits. Emerging evidence
indicates the role of personality in shaping reproductive behavior characteristics. In a series of
studies (Jokela et al., 2009, 2011) revealed that traits related to emotion sensitivity and reactivity
such as neuroticism and harm avoidance are negatively associated with the number of children
adults have. In contrast, extraversion and other related traits (e.g., sociability) seem to be positively
related to the number of children people have (Dijkstra and Barelds, 2009; Jokela et al., 2009).
Moreover, Jokela et al. (2011) found that openness was a negative predictor of the number of
children. They also found that high agreeableness and low conscientiousness predicted having
a larger number of children. However, some studies have reported no association of personality
variables, including neuroticism (Dijkstra and Barelds, 2009) and extraversion (Nettle, 2005) with
the number of children. Although the literature so far does suggest that personality may be
associated with reproduction indicators, the relation between personality and fertility patterns is
still understudied.
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Miller (1994) proposed a model describing how dispositional
traits might be translated into specific intentions related to
procreation. The first two stages of Miller’s model—the formation
of traits and the translation of traits into desires—are of particular
importance for the current study. Some studies (Miller, 1992)
have shown that indeed personality differences in adulthood
are related to reproductive desires and intentions. However,
it is unclear how this relation is established during childhood
and adolescence. In previous longitudinal studies, personality
was measured in late adolescence, at the earliest (Jokela et al.,
2009). According to Miller (1994) the formation of traits related
to procreation involves the interaction of biologically-based
characteristics of an individual with life experiences. Much
research has shown that ethnicity and socioeconomic status
might impact fertility rates (Sweeney and Raley, 2014). Another
possible factor influencing reproductive patterns is the experience
of stressful life events (SLE). Belsky et al. (1991) hypothesized
that psychosocial stress in the childhood family environment
may accelerate sexual activity. This, in turn, may lead to
teenage pregnancy and parenthood, and subsequently, a higher
number of children. Interestingly, early sexual activity has been
reported to be associated with extraversion (Martin et al., 1977).
Moreover, sexual behavior in adolescence is related to family and
educational plans (Pearson et al., 2012) which themselves may
be affected by personality characteristics. Elder and MacInnis
(1983) showed that girls who described themselves as “unhappy
and lacking friends” were less family oriented and more career
oriented. Those with conscientiousness-related traits were also
more interested in career achievements. The interaction of family
setting and child’s personality in reproductive patterns seems to
be an exemplification of Miller (1994) translation of traits into
specific strategies and desires.

There is a considerable amount of data showing the impact of
IQ on reproduction patterns (Retherford and Sewell, 1989). High
intelligence might serve as a protective factor in sexual timing.
Halpern et al. (2000) discovered that adolescents who scored high
on the Peabody Picture Vocabulary Test were less likely to engage
in sexual activity than their average peers. This relation is usually
interpreted in terms of “safeguarding,” as smart teenagers are also
highly motivated toward education achievements. Longitudinal
research suggests that intelligence may interact with personality
factors shaping mental health (Navrady et al., 2017). However, as
far as we know there are no published data testing interactions
between IQ and personality in shaping reproduction outcomes.

Finally, previous reports revealed gender differences in
relations of personality and reproduction patterns. For example,
Jokela et al. (2011) findings regarding the role of agreeableness
and conscientiousness were valid only for females.

The Present Study
Using Miller (1994) model as a frame, in the present study,
using longitudinal data, we aimed at exploring possible links
between personality traits and one reproductive success indicator,
i.e., the number of children individuals have in early adulthood.
We believe that the discovery of reproduction-related motives
and traits is only possible when looking carefully at processes
impacted by personality as early as possible in development.

Following the results of Jokela et al. (2011) study we hypothesized
that agreeableness and openness at age 12 would have a direct
and positive association with the number of children in early
adulthood. Based on the findings of Pearson et al. (2012) and
Elder and MacInnis (1983) we hypothesized that age of first
intercourse (AFI) and family and education plans would mediate
the relation between childhood personality and the reproduction
outcome. Following the results of Martin et al. (1977) we
expected a negative association between extraversion and the
AFI, and based on Jokela et al. (2011) findings we expected a
positive relation between neuroticism and the AFI. Furthermore
following the results provided by Elder and MacInnis (1983)
we also expected a negative relation between neuroticism and
familial plans and a positive relation of both neuroticism and
conscientiousness with educational plans.

Following the findings of Retherford and Sewell (1989) and
Halpern et al. (2000) we expected that IQ, measured at age 13,
would be positively related to the age of first intercourse (i.e.,
higher IQ, later AFI), educational plans at age 17, and negatively
to the number of one’s own children in early adulthood. We
also hypothesized that IQ, as well as socioeconomic status and
early stress experiences (based on Belsky et al., 1991 prediction)
would interact with personality traits in the prediction of both
mediators and the outcome variable of number of children.
To test these hypotheses, we conducted a series of regression
analyses. Furthermore, we used a regression model to explore
potential moderator effects. We also built a structural equation
model (SEM) incorporating the results of the first set of analyses.

Consistent with Jokela et al. (2011) we hypothesized
that there would be gender differences in relations between
personality and number of children (especially agreeableness and
conscientiousness). To validate this hypothesis, we tested the
equivalence of the SEM model in both genders. Because data on
number of children were available only through age 27, we can
test specific hypotheses regarding the relations of personality and
reproductive patterns only in early adulthood.

MATERIALS AND METHODS

Participants and Procedures
In the Child Development Project (CDP; Dodge et al., 1990)
participants were recruited in two annual cohorts when entering
kindergarten at three sites: Knoxville and Nashville, TN and
Bloomington, IN, United States. Schools, where the recruitment
process was performed, were identified based on federally
subsidized lunch rates and neighborhood housing patterns to
ensure inclusion of a high proportion of low-income children.
During preregistration for kindergarten, parents were randomly
picked and asked about their willingness to participate in a
longitudinal study on child development. About 75% of parents
agreed to participate. Because 15% of children did not preregister,
that proportion of participants was recruited on the first day
of school through letter or telephone (only participants who
had not already been involved in the study were asked for
participation) (Dodge et al., 1994). The sample consisted of 585
subjects (52% male) at the first assessment, representing mixed
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socioeconomic and ethnic background (81% were European
American, 17% were African American, 2% belong to other
ethnic groups; Hollingshead’s Index Mean = 38.74, SD = 13.2).
Follow up assessments of participants or their parents were
performed annually until age 27 through face-to- face interviews,
telephone interviews, or questionnaire mail-outs. Please note that
not all measures were applied annually, but only periodically (see
details below). The data used in the current study were gathered
between 1987 and 2009 (cohort I) or between 1988 and 2010
(cohort II). At the final assessment 82% of the original sample
provided data. However, for some measures, data were obtained
from a smaller number of participants (exact information for
the particular scales is provided in the measures section). Until
age 18 written consent was obtained from participants’ parents,
and subsequently from the target participants themselves. The
research protocols were approved by the institutional review
boards at the universities associated with each site of the CDP.

Measures
During year 1 of the CDP, mothers of the participants provided
data on gender and ethnicity of the participants. Gender
was coded as 0 = male, 1 = female, and ethnicity was
coded as 0 = European American and other ethnic groups,
1 = African American.

Annually, between years 1 and 8, stressful life events (SLE)
experienced by the participant or her/his family were assessed
using the Changes and Adjustments Questionnaire (Dodge et al.,
1994). Additionally, in the year 1 interview, mothers reported
SLE from the child’s birth until age four. The CAQ consists of
18 items regarding different life events happening in the last
year (or in the whole period before age 4), such as children’s
accidents or injuries, severe or frequent illnesses, death(s) of
family members, money or legal problems in the family, and
parents’ divorce. Events were coded 0 (did not happen in the
past year) or 1 (did happen in the past year). For each year
the mean scores of life events were calculated. No indicator
of internal consistency was calculated for this questionnaire
because measured events can occur independently. Life events
data were available for 69.2–99.1% of the sample at each time
point (M = 82.8%). In the regression and SEM analyses, we used
a regression-weighted composite measure of SLE based on factor
loadings of each measurement.

Socioeconomic status of the participants was based on the
Hollingshead Four-Factor Index of Social Status computed from
parental education and occupation levels (scored ranging from
0 for unemployed to 8 for professional). The father’s data were
included only when a biological father or another male partner
of the mother lived at home. If no father lived at home, in
line with Hollingshead’s recommendation, mothers’ data were
double-weighted. In the current study, the SES indicator was
based on the average across years when the child was in fifth
through eighth grades.

Personality traits were measured by youth reports on a 25-
item version of the Big Five Personality Questionnaire (BFPQ)
(Lanthier, unpublished; Lansford et al., 2014) when participants
were age 12, on 5-point scales (ranging from 1 = hardly at all
to 5 = extremely much). The BFPQ is similar in content and

structure to other self-report measures of personality during
childhood (Barbaranelli et al., 2003). Each of the five scales has
five items: Extraversion (α = 0.63), Agreeableness (α = 0.55),
Conscientiousness (α = 0.63), Neuroticism (α = 0.58), Openness
(α = 0.67). The validity of the BFPQ was provided by the
longitudinal study of Fransson et al. (2013) on the stability of
Big Five Personality factors. In the current study, personality data
were obtained from 74% of the sample.

IQ was estimated based on the WISC Block Design and
Vocabulary subtests (Sattler, 1988) which were administered as
part of an interview when the participants were approximately
13 years old. IQ data were available for 75% of the sample.

Familial and educational plans were measured using items
selected from the Career and Future Aspirations questionnaire,
which was a part of an interview with the participants when they
were 17 years old. Using a 5-point scale (ranging from 1 = very
low to 5 = very high) they assessed the chance that a particular
thing will happen. Familial and educational plans scores were
calculated as a mean value of two items (“What are the chances
that: You will be married, and you will have children” for familial
plans, and “What are the chances that: You will graduate from
high school, and you will go to college” for educational plans).
Data were obtained for 76% of the sample.

At age 27 participants were asked about the age at which they
first had sexual intercourse (AFI). The data from annual reports
from ages 16 to 22 regarding whether they had sexual intercourse
in the last year were also used if participants were missing data on
the variable from age 27. During the same period, the participants
answered the question on the number of children they have. The
data were obtained for 85.5 and 78.8% of the sample, respectively.

Analysis Plan
Due to partial lack of data, we first performed multiple
imputation with 10 datasets (all missing data were at random).
There were no statistical differences between participants with
and without missingness in personality data for the outcome
measures (U = 28392, p > 0.05 for the AFI and U = 16717.5,
p > 0.05 for the number of children by age 27). As recommended
by Hippel (2009) all interaction terms (except those based
on the composite measure of SLE, which is a latent variable
generated in structural equation modeling) were created before
imputation. All variables constituting interaction terms were
grand-mean centered. We performed imputation for gender
groups separately. Second, we conducted a series of regressions to
examine potential moderators of the relation between personality
traits with the number of children and possible mediators of
these links (i.e., the age of first sexual intercourse, familial and
educational plans). Each regression included the main effect of
the predictor, the main effect of the potential moderator, and
the interaction term. IQ, SES, and the SLE composite measure
were included as moderators. Third, to further explore relations
between personality and the number of children, we performed
a series of SEM analyses. The baseline model was created using
the results of the regression analyses and theoretical predictions.
Subsequent modifications of the baseline model were proposed
through step-by-step procedures of removing non-significant
paths. The best-fitting model was chosen on the basis of χ2
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statistics. For the interpretation of model fit indices, we followed
Hu and Bentler (1999) criteria. The indirect effects were tested
using the bootstrapping method with 5,000 iterations. As the
regression and SEM analyses were performed with the use of the
same sample, the latter should be treated as confirmatory. Finally,
we compared the obtained SEM model for boys and girls. All
statistical analyses were conducted with the use of Mplus version
7 (Muthén and Muthén, 2012).

RESULTS

First, to identify the impact of personality traits we performed a
series of regression analyses. These results are presented in the
Supplementary Table 1. The results of initial correlation analysis
and descriptive statistics are presented in Table 1.

We found main effects of neuroticism on the AFI and of
conscientiousness on familial plans and the number of children
by age 27. We also found a main effect of agreeableness on the
number of children by age 27. Additionally, IQ had main effects
on all outcome variables except familial plans, as did SES on
all outcome variables except the AFI. SLE predicted the age of
first intercourse and the number of children by age 27. We also
found significant interaction effects between neuroticism and IQ
on familial plans and the number of children by age 27, between
openness and IQ and openness and SES on the AFI, and between
agreeableness and SES on the number of children by age 27.

Second, using theoretical predictions and results of
regression analyses, we constructed a structural model. Due
to probable overlap across years in stressful events, we allowed
for correlations between error terms of neighboring SLE
measurements. The baseline model is presented in Figure 1A
and the final model (with all modifications) in Figure 1B.

The fit statistics of the baseline model were satisfactory and
are presented in Table 2. However, we decided to remove non-
significant paths step-by-step to improve the fit of the model.
First, we removed the path from the AFI to the number of
children by age 27. The resulting model (2) fit well and its
comparison with model 1 using the chi-square difference was
non-significant, 1χ2(df = 1) = 0.5, p > 0.05, so we chose the
more parsimonious model 2. Next, we removed the path from
Conscientiousness to the number of children by age 27. The
resulting model’s fit was better than model 2. The comparison of
models 2 and 3 was non-significant (1χ2(df = 1) = 0.3, p > 0.05),
so model 3 was preferred. Finally, we removed the interaction of
Neuroticism and IQ on the number of children by age 27. The
obtained model 4 fit as well as model 3 – (1χ2(df = 2) = 2.05,
p > 0.05), so model 4 was the final model. Although the fit
statistics for the final model were satisfactory, two of them
(CFI and TLI) did not reach Hu and Bentler (1999) criteria.
Nevertheless, fit indexes still exceed conventional criteria for a
good fit, and we note Kenny (2014) suggestion that incremental
fit indices such as CFI and TLI may not be fully informative if the
RMSEA for the null model is less than 0.158. Null RMSEA for all
tested models in our study was 0.092.

The interaction effects in the SEM model are represented in
Figures 2A–E.

First, Figure 2A shows that the impact of neuroticism on
Family plans is moderated by IQ, with neuroticism positively
predicting family plans for those in the low IQ group and
negatively for those in the high IQ group. Second, Figure 2B
shows a negative relation of agreeableness to the number of
children by age 27 in the low SES group, and a positive one
in the high SES group. Third, the 3-way interaction depicted
in Figures 2C–E shows that the impact of openness on AFI
was moderated both by IQ and SES. There was a positive
relation between openness and AFI for individuals with high
IQ in all three SES groups. There was also a negative relation
between openness and AFI for individuals with low IQ in
the high SES group.

We also checked for indirect effects of personality traits and
potential mediators on the number of children by age 27. There
was a significant negative impact of neuroticism through the AFI
and Educational plans, and through Familial plans but only for
individuals with high IQ. We also identified the indirect positive
impact of conscientiousness through Familial plans. Additionally,
there was a negative indirect effect of openness through the AFI
and Educational plans but only for individuals with low SES and
medium or high IQ. A similar pattern was also observed for
individuals with both medium SES and high IQ. IQ was related
indirectly to the number of children by age 27 through the AFI
and Educational plans and through Educational plans alone. The
indirect effect of SES was detected through SLE, the AFI, and
Educational plans, through Educational plans alone, and through
Familial plans. Stressful life events were related indirectly to the
number of children through the AFI and Educational plans.
All standardized coefficients for indirect and total effects are
presented in Table 3.

Finally, we tested the possible moderating role of gender.
The final model adequately fits in both groups (as shown in
Table 2). Thus, we performed a fit analysis of unconstrained and
constrained final models. The fit statistics are satisfactory and
shown in Table 2. The comparison of both models using the chi-
square difference was non-significant −1χ2(df = 34) = 45.64,
p > 0.05. This finding implies that the path coefficients across
groups are equal, and gender does not moderate the relations
between variables.

DISCUSSION

Personality, Number of Children, and
Goals
We found a rich pattern of relations between personality
traits in late childhood and the number of children by age
27. Each Big 5 personality variable, except extraversion, had
either a direct or indirect relation with number of children
by age 27. Previous studies using extraversion or similar
traits as a predictor of number of children have shown
mixed results (Nettle, 2005). Importantly, previous research on
this topic measured personality in late adolescence at the
earliest. In our study personality assessment was made during
late childhood/early adolescence. Although overall extraversion
seems to be stable across development, some of its facets,
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TABLE 1 | Descriptive statistics and bivariate correlations between variables (before imputation).

Gender Ethnicity SES SLE1_4 SLE5 SLE6 SLE7 SLE8 SLE9 SLE10 SLE11 SLE12 IQ EDU FAM AFI

Gender – –

Ethnicity – –

SES −0.06 −0.39** –

SLE1_4 0 −0.02 −0.13** –

SLE5 0.04 −0.04 −0.12** 0.39** –

SLE6 −0.07 0.02 −0.2** 0.31** 0.3** –

SLE7 −0.09* −0.03 −0.09 0.21** 0.24** 0.39** –

SLE8 0.05 0.04 −0.16** 0.24** 0.15** 0.32** 0.3** –

SLE9 0 0.04 −0.15** 0.21** 0.14** 0.32** 0.28** 0.54** –

SLE10 0.04 0.11* −0.2** 0.24** 0.2** 0.28** 0.3** 45** 0.39** –

SLE11 0.03 0.05 −0.16** 0.28** 0.19** 0.39** 0.26** 0.36** 0.39** 0.52** – .

SLE12 0 −0.01 −0.13** 0.21** 0.12** 0.3** 0.25** 0.26** 0.39** 0.35** 0.51** –

IQ −0.13** −0.39** 0.41** −0.03 0.02 −0.12* −0.01 −0.1* −0.06 −0.14** −0.13** −0.08 –

EDU 0.06 −0.2** 0.32** −0.09 −0.04 −0.15** −0.09 −0.06 −0.06 −0.18** −0.08 −0.05 0.36** –

FAM 0.09 −0.15** 0.11* −0.05 −0.09 −0.08 −0.1* −0.03 −0.03 −0.1 −0.04 −0.03 0.03 0.21** –

AFI 0.01 −0.14** 0.19** −0.12** −0.06 −0.14** −0.08 −0.13** −0.07 −0.15** −0.12* −0.09 0.24** 0.31** −0.07 –

E 0.03 −0.13* 0.12* 0.01 0.06 0.04 0.06 0.01 0.02 0 −0.02 0.03 −0.03 0.01 0.08 −0.12*

A 0.02 0.01 −0.06 −0.02 0.06 −0.03 −0.02 −0.05 0.05 −0.01 −0.06 0.02 −0.05 0.01 0.08 −0.06

C 0.09 0.05 0.01 −0.05 0.02 −0.1 −0.04 −0.1 −0.08 −0.02 −0.03 −0.06 0.03 −0.03 0.14* −0.03

N 0.18** −0.01 −0.03 −0.01 0 0.02 −0.03 0.01 0.01 −0.01 0.05 −0.01 −0.17** −0.05 −0.09 0.11*

O −0.15** 0 0.16** −0.05 −0.02 −0.07 0.04 −0.01 0.06 −0.09 −0.07 −0.02 0.29** 0.12* −0.06 0.13*

ChN 0.13* 0.19** −0.28** 0.14** 0.05 0.14** 0.03 0.15** 0.12* 0.19** 0.1 0.05 −0.35** −0.38** 0.11* −0.24**

E A C N O ChN M (SD)

Gender –

Ethnicity –

SES 38.74 (13.2)

SLE1_4 0.48 (0.27)

SLE5 0.28 (0.21)

SLE6 0.15 (0.12)

SLE7 0.16 (0.16)

SLE8 0.15 (0.14)

SLE9 0.14 (0.13)

SLE10 0.13 (0.12)

SLE11 0.14 (0.12)

SLE12 0.14 (0.11)

IQ 39.8 (9.43)

EDU 4.44 (0.93)

FAM 3.91 (0.97)

AFI 17.18 (3.22)

E – 17.67 (3.36)

A −0.15** – 17.82 (2.68)

C 0.12* 0.24** – 17.46 (3.12)

N −0.36** −0.09 −0.09 – 12.56 (3)

O 0.08 0.02 0.18** −0.14** – 18.12 (3.41)

ChN −0.02 −0.06 0.04 0.09 −0.21** – 0.77 (1.1)

SES, socioeconomic status; SLE, stressful life events; IQ, intelligence; EDU, educational plans; FAM, familial plans; AFI, age of first intercourse; E, extraversion; A,
agreeableness; C, conscientiousness; N, neuroticism; O, openness; ChN, number of children. *p < 0.01, **p<0.001

especially those related to sociability, increase during early
adolescence (Durbin et al., 2015). Hence, it is possible that we
were not able to capture the possible influence of extraversion.

Unexpectedly, we did not find a relation of conscientiousness
with educational goals. However, we did find a positive relation

of conscientiousness with familial plans. Conscientiousness
is related to adherence to social norms. It seems possible
that the association between conscientiousness and plans for
a family reflects the adherence to the norm of building a
family. Additionally, it is worth noting that the impact of
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FIGURE 1 | (A) The baseline model of relations among variables. S1_4 – stressful life events (SLE) reported from child’s birth until age four; S5 – S12 – SLE reported
each year from age five until age twelve; SES – socioeconomic status, All error terms and correlation paths for personality traits and stressful life events were omitted
for clarity. (B) The final model of relations among variables. All abbreviations as in panel A; ∗p < 0.05;∗∗p < 0.01; ∗∗∗p < 0.001; Paths with dashed lines are
non-significant; All error terms and correlation paths for personality traits and stressful life events were omitted for clarity.

TABLE 2 | Comparison between different models - model fit statistics.

Model χ2 df RMSEA SRMR CFI TLI

Model 1 (baseline) 293.6** 207 0.027 (0.019–0.034) 0.054 0.924 0.915

Model 2 (Model 1 without the AFI – number of children path) 294.1** 208 0.027 (0.019–0.033) 0.054 0.924 0.916

Model 3 (Model 2 without Conscientiousness – number of children path) 294.43** 209 0.026 (0.019–0.033) 0.054 0.925 0.917

Model 4 (Model 3 without N × IQ – number of children path) 296.48** 211 0.026 (0.019–0.033) 0.054 0.925 0.918

Model 4/females 289.96** 211 0.036 (0.025–0.046 0.078 0.872 0.86

Model 4/males 261.09* 211 0.028 (0.014–0.039) 0.068 0.911 0.902

Model 4 females vs. males unconstrained 569.33** 438 0.032 (0.024–0.039) 0.074 0.888 0.882

Model 4 females vs. males constrained 614.97** 472 0.032 (0.025–0.039) 0.079 0.878 0.881

AFI, Age of first intercourse; N, Neuroticism; RMSEA, the root mean square error of approximation; SRMR, the standardized root mean residual; CFI, confirmatory fit
index; TLI, the Tucker-Lewis index; the 90% CI for RMSEA are in brackets; df, degrees of freedom; *p<0.05; **p < 0.001

conscientiousness on educational aspirations is reduced after
controlling for other factors (Rottinghaus et al., 2002). It is
possible that due to relations between conscientiousness and
IQ (Luciano et al., 2006) the effect of this personality trait on
educational goals in our study was reduced.

The Importance of Neuroticism
As expected, we found a positive relation between neuroticism
and the age of first intercourse—that is, delayed sexual
intercourse—which appears to support the Blinn-Pike et al.
(2004) finding that some adolescents delay intercourse due to
fear and embarrassment about sex. We also found a negative
association of neuroticism with familial plans. We did not find
a direct relation between neuroticism and educational plans. We
found that late onset of sexual activity was positively related to
higher educational plans and predicted fewer children by age 27,
and that this course of events is partially related to neuroticism.
The lower number of children is probably a consequence of
putting education goals over family plans. This mechanism is
potentially influenced by neuroticism. However, the negative
relation between neuroticism and familial plans resulting in fewer
children by age 27 is only found for individuals with high IQ.
A combination of high neuroticism and high IQ may have a

protective (or positive) impact as shown in the context of mental
health problems risk (Navrady et al., 2017).

The Protective Role of High IQ
Together with findings showing direct and indirect (mainly
through educational plans) influence of IQ on the number
of children by age 27, these data support the “safe-guarding”
hypothesis. The postponement of sexual intercourse (and
consequently fewer children by age 27) may be interpreted as
a manifestation of adolescents’ desires to protect their future
educational plans by avoiding the risk related to intercourse.
We can interpret this relation in terms of Hirschi (1969)
social control theory. Cognitively able children will be more
likely to receive reward at school and consequently develop
ambitious educational and occupational plans. This protective
role of high IQ is clearly seen when we look at its interaction
with openness on the age of first intercourse. We found that
openness at age 12 is positively related to AFI for children with
high IQ in all SES groups. However, we also found a negative
relation between openness and AFI for children with low IQ
and high SES. A possible explanation for this might be the
existence of the gap between individuals’ cognitive abilities and
environmental expectations, which leads to resignation from the
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FIGURE 2 | (A) Plot of interaction of Neuroticism with IQ on Family Aspirations. LOIQ, low IQ group; MEDIQ, medium IQ group; HIIQ, high IQ group. Personality traits
measures are presented as standardized values. Low, medium and high values of IQ were picked up as –1SD, mean and +1SD. (B) Plot of interaction of
Agreeableness with SES on the number of children. LOSES, low SES group; MEDSES, medium SES group; HISES, high SES group. Personality traits measures are
presented as standardized values. Low, medium and high values of SES were picked up as –1SD, mean and +1SD. (C) Plot of interaction of Openness with IQ on
the age of first intercourse in low SES group. LIQ, low IQ group; MIQ, medium IQ group; HIQ, high IQ group. Personality traits measures are presented as
standardized values. Low, medium and high values of IQ were picked up as –1SD, mean and +1SD. (D) Plot of interaction of Openness with IQ on the age of first
intercourse in medium SES group. (E) Plot of interaction of Openness with IQ on the age of first intercourse in high SES group. LIQ, low IQ group; MIQ, medium IQ
group; HIQ, high IQ group.

typical goals of high SES youths, along with engagement in risky
and unconventional behaviors. An analogous effect was observed
and similar explanation was proposed for the higher risk of
obesity (Goldberg et al., 2013).

SES and Risky Behaviors
Some research has shown that adolescents from high SES groups
are more likely to engage in risky behaviors than youths from
other SES groups (Racz et al., 2011). The level of perceived
stress may partially explain the relation between SES and risky

behaviors. Lee and Seo (2018) found that heightened stress
in high SES youths engaging in unconventional and risky
behaviors stems from the environmental pressure on academic
achievements. We may speculate that this effect would be
dramatically magnified in children having both low IQ and high
SES. However, this needs to be further explored. We must note
here that we did not observe a direct relation of openness with
the number of children by age 27, but we did find an indirect
negative association for specific IQ and SES conditions. As
hypothesized, we found a relation between agreeableness and the
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TABLE 3 | Standardized coefficients for indirect and total effects.

Path Condition Beta SE

Neuroticism through the AFI and Educational plans −0.01** 0.1

Neuroticism through the AFI and Familial plans 0 0

Neuroticism through Familial plans (low IQ) 0.03 0.03

(medium IQ) −0.01 0.01

(high IQ) −0.06** 0.02

Neuroticism – total effect −0.07 0.05

Conscientiousness through Familial plans 0.04** 0.01

Openness through the AFI and Familial plans (low IQ, low SES) −0.01 0.01

(medium IQ, low SES) −0.01 0.01

(high IQ, low SES) −0.01 0.01

(low IQ, medium SES) 0 0

(medium IQ, medium SES) 0 0

(high IQ, medium SES) 0 0

(low IQ, high SES) 0 0

(medium IQ, high SES) 0 0

(high IQ, high SES) 0 0

Openness through the AFI and Educational Plans (low IQ, low SES) −0.01 0.01

(medium IQ, low SES) −0.02* 0.01

(high IQ, low SES) −0.03* 0.01

(low IQ, medium SES) 0 0

(medium IQ, medium SES) 0 0

(high IQ, medium SES) −0.02* 0.01

(low IQ, high SES) 0.02 0.01

(medium IQ, high SES) 0.01 0.01

(high IQ, high SES) −0.01 0.01

Openness – total effect (low IQ, low SES) −0.01 0.01

(medium IQ, low SES) −0.02* 0.01

(high IQ, low SES) −0.04** 0.01

(low IQ, medium SES) 0 0.01

(medium IQ, medium SES) −0.01 0.01

(high IQ, medium SES) −0.02* 0.01

(low IQ, high SES) 0.02 0.01

(medium IQ, high SES) 0.01 0.01

(high IQ, high SES) −0.01 0.01

(low SES) −0.07* 0.03

(medium SES) −0.03 0.02

(high SES) 0.02 0.03

(low IQ) 0.01 0.03

(medium IQ) −0.03 0.02

(high IQ) −0.07* 0.03

(all conditions) −0.08 0.06

IQ through the AFI and Educational Plans −0.02* 0.01

IQ through the AFI and Familial Plans −0.01 0

IQ through Educational Plans −0.09** 0.03

IQ – total effect −0.29*** 0.07

SES through the SLE, the AFI and Educational Plans −0.01* 0.01

SES through the SLE, the AFI and Familial Plans 0 0

SES through Educational Plans −0.07** 0.02

SES through Familial Plans 0.04* 0.02

SES – total effect −0.13* 0.06

SLE through the AFI and Educational Plans 0.01* 0.01

SLE through the AFI and Familial Plans 0 0

SLE – total effect 0.17* 0.07

AFI, Age of first intercourse; SLE, stressful life events; SES, socioeconomic status; *p < 0.05; **p < 0.01; ***p < 0.001.
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number of children by age 27. However, parental SES moderated
this association. Our findings partially overlap with the results
of Jokela et al. (2011) who found a positive relation between
agreeableness and the number of children, but only in females.
Low agreeableness is related to sexual risk taking behaviors (e.g.,
unprotected sex) (Hoyle et al., 2000) but high SES may act
as a buffer against these tendencies. Nevertheless, the overall
impact of SES and ethnicity in our study was as expected from
previous studies (Sweeney and Raley, 2014). As hypothesized
we also found indirect and direct effects of stressful life events
on the number of children (Belsky et al., 1991). Together, these
findings support Miller (1994) assumption of amalgamation of
biologically founded traits with life experiences in the formation
of specific reproduction pathways. Future studies should focus on
identifying particular cognitive mediators of this transformation.

Gender as a Moderator
We found that gender did not moderate the effects identified in
the SEM. Previous studies (Jokela et al., 2011) revealed gender-
specific relations between personality traits and reproductive
outcomes. However, there are considerable differences between
this study and the previous ones. First, the number of children
in our study was assessed at age 27, but many participants
had not yet had children by this age. Second, we used self-
reported measures of personality, which were administered in
late childhood, whereas previous studies used data gathered
in adult samples.

LIMITATIONS

The present study has some limitations. First, personality scales
have low-reliability coefficients. The primary source of this
problem stems from the length of these scales (each has only five
items). However, as noted by Ortet et al. (2012) several studies of
adolescents using scales based on the big five theory constructs
found reliability problems. They speculate on possible factors
influencing the assessment limitations pointing at personality
developmental trends or difficulties in verbal comprehension
described in children. Regardless of the mentioned factors,
low reliabilities of the personality scales in the present study
may affect the detected relations between personality and other
variables. Second, our study did not include a measurement of
personality changes through adolescence and early adulthood.
Some research (Neyer and Lehnart, 2007) showed that individual
differences in personality change during this period might
influence the processes of the formation of close relationships
and, consequently, as we believe, family plans. Third, in Western
societies, the age of 27 is not typically considered as an age for
planning to have children. Hence, the results of our study must
not be viewed in the context of the total number of children of
an individual but should instead be regarded in terms of factors
influencing early parenthood. Moreover, we have to remember
that cultural factors strongly influence the processes of family
planning. Fourth, we did not control for many other socio-
economic variables, which may potentially impact decisions
related to having a family. Fifth, the age of first intercourse was

assessed retrospectively, which may be a source of unreliability
(Upchurch et al., 2002). Future longitudinal studies should
incorporate alternate ways of measuring age of first intercourse.

CONCLUSION

In conclusion, using data from a longitudinal cohort we were able
to model relations between late childhood personality and age
of first intercourse and the number of children by age 27. These
associations are mediated by adolescents’ plans related to family
formation and education as well as their sexual activity, and are
moderated by socio-economic characteristics.

DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to
the corresponding author.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Institutional review board, Indiana University;
Institutional review board, Auburn University; Institutional
review board, Duke University. Written informed consent to
participate in this study was provided by the participants’ legal
guardian/next of kin.

AUTHOR CONTRIBUTIONS

JB, KD, and GP contributed to the conception and design of the
study, acquired funding sources, and managed data collection.
WD performed the statistical analyses and wrote the first draft
of the manuscript. JL helped to manage the data collection and
organized the database. WD, JL, and JB wrote the sections of the
manuscript. All authors contributed to the manuscript revision,
read and approved the submitted version.

FUNDING

The Child Development Project has been funded by grants
MH56961, MH57024, and MH57095 from the National Institute
of Mental Health, HD30572 from the Eunice Kennedy Shriver
National Institute of Child Health and Human Development,
and DA016903 from the National Institute on Drug Abuse.
This study was also supported by the BST grant from the
University of Warsaw (WD).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2020.
01639/full#supplementary-material

Frontiers in Psychology | www.frontiersin.org 9 July 2020 | Volume 11 | Article 1639

https://www.frontiersin.org/articles/10.3389/fpsyg.2020.01639/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.01639/full#supplementary-material
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-01639 July 6, 2020 Time: 20:48 # 10

Dragan et al. Personality and Reproductive Behavior

REFERENCES
Barbaranelli, C., Caprara, G. V., Rabasca, A., and Pastorelli, C. (2003). A

questionnaire for measuring the Big Five in late childhood. Pers. Individ. Diff.
34, 645–664. doi: 10.1016/S0191-8869(02)00051-X

Belsky, J., Steinberg, L., and Draper, P. (1991). Childhood experience,
interpersonal development, and reproductive strategy: and evolutionary theory
of socialization. Child Dev. 62, 647–670. doi: 10.2307/1131166

Blinn-Pike, L., Berger, T. J., Hewett, J., and Oleson, J. (2004). Sexually abstinent
adolescents: An 18-month follow-up. J. Adolesc. Res. 19, 495–511. doi: 10.1177/
0743558403259987

Dijkstra, P., and Barelds, D. P. H. (2009). Women’s well-being: the role of
individual differences. Scand. J. Psychol. 50, 309–315. doi: 10.1111/j.1467-9450.
2009.00711.x

Dodge, K. A., Bates, J. E., and Pettit, G. S. (1990). Mechanisms in the cycle of
violence. Science 250, 1678–1683. doi: 10.1126/science.2270481

Dodge, K. A., Pettit, G. S., and Bates, J. E. (1994). Socialization mediators of the
relation between socioeconomic status and child conduct problems. Child Dev.
65, 649–665. doi: 10.2307/1131407

Durbin, C. E., Hicks, B. M., Blonigen, D. M., Johnson, W., Iacono, W. G., and
McGue, M. (2015). Personality trait change across late childhood to young
adulthood: evidence for nonlinearity and sex differences in change. Eur. J. Pers.
30, 31–44. doi: 10.1002/per.2013

Elder, G. H., and MacInnis, D. J. (1983). Achievement imagery in women’s lives
from adolescence to adulthood. J. Pers. Soc. Psychol. 45, 394–404. doi: 10.1037/
/0022-3514.45.2.394

Fransson, M., Granqvist, P., Bohlin, G., and Hagekull, B. (2013). Interlinkages
between attachment and the Five-Factor Model of personality in middle
childhood and young adulthood: a longitudinal approach. Attach. Hum. Dev.
15, 219–239. doi: 10.1080/14616734.2013.754985

Goldberg, S., Werbeloff, N., Fruchter, E., Portuguese, S., Davidson, M., and Weiser,
M. (2013). IQ and obesity in adolescence: a population-based, cross-sectional
study. Pediatr. Obes. 9, 419–426. doi: 10.1111/j.2047-6310.2013.00203.x

Halpern, C. T., Joyner, K., Udry, J. R., and Suchindran, C. (2000). Smart teens
don’t have sex (or kiss much either). J. Adolescent Health 26, 213–225. doi:
10.1016/S1054-139X(99)00061-0

Hippel, P. T. (2009). How to impute interactions, squares, and other transformed
variables. Sociol. Methodol. 39, 265–291. doi: 10.1111/j.1467-9531.2009.01215.x

Hirschi, T. (1969). Causes of Delinquency. Berkeley: University of California.
Hoyle, R. H., Fejfar, M. C., and Miller, J. D. (2000). Personality and sexual risk

taking: a quantitative review. J. Pers. 68, 1203–1231. doi: 10.1111/1467-6494.
00132

Hu, L.-T., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ.
Modeling 6, 1–55. doi: 10.1080/10705519909540118

Jokela, M., Alvergne, A., Pollet, T. V., and Lummaa, V. (2011). Reproductive
behavior and personality traits of the five factor model. Eur. J. Pers. 25, 487–500.
doi: 10.1002/per.822

Jokela, M., Kivimaki, M., Elovainio, M., and Keltikangas-Järvinen, L. (2009).
Personality and having children: a two-way relationship. J. Pers. Soc. Psychol.
96, 218–230. doi: 10.1037/a0014058

Kenny, D. A. (2014). Measuring Model Fit. Available at: http://davidakenny.net/
cm/fit.htm (accessed January 10, 2020).

Lansford, J. E., Yu, T., Pettit, G. S., Bates, J. E., and Dodge, K. A. (2014). Pathways
of peer relationships from childhood to young adulthood. J. Appl. Dev. Psychol.
35, 111–117. doi: 10.1016/j.appdev.2013.12.002

Lee, B., and Seo, D. (2018). Socioeconomic disparities in health risk behavior
clusterings among korean adolescents. Int. J. Behav. Med. 25, 540–547. doi:
10.1007/s12529-018-9723-2

Luciano, M., Wainwright, M. A., Wright, M. J., and Martin, N. G. (2006).
The heritability of conscientiousness facets and their relationship to IQ and
academic achievement. Pers. Individ. Diff. 40, 1189–1199. doi: 10.1016/j.paid.
2005.10.013

Martin, N. G., Eaves, L. J., and Eysenck, H. J. (1977). Genetical, environmental
and personality factors influencing the age of first sexual intercourse in twins.
J. Biosoc. Sci. 9, 91–97. doi: 10.1017/s0021932000000493

Miller, W. B. (1992). Personality traits and developmental experiences as
antecedents of childbearing motivation. Demography 29, 265–285. doi: 10.2307/
2061731

Miller, W. B. (1994). Childbearing motivations, desires, and intentions: a
theoretical framework. Genet. Soc. Gen. Psych. Monogr. 120, 223–258.

Muthén, L. K., and Muthén, B. O. (2012). Mplus User’s Guide, Seventh Edn. Los
Angeles, CA: Muthén & Muthén.

Navrady, L. B., Ritchie, S. J., Chan, S. W. Y., Kerr, D. M., Adams, M. J., Hawkins,
E. H., et al. (2017). Intelligence and neuroticism in relation to depression
and psychological distress: evidence from two large population cohorts. Eur.
Psychiat. 43, 58–65. doi: 10.1016/j.eurpsy.2016.12.012

Nettle, D. (2005). An evolutionary approach to the extraversion continuum. Evol.
Hum. Behav. 26, 363–373. doi: 10.1016/j.evolhumbehav.2004.12.004

Neyer, F. J., and Lehnart, J. (2007). Relationships matter in personality
development: evidence from an 8-year longitudinal study across young
adulthood. J. Pers. 75, 535–568. doi: 10.1111/j.1467-6494.2007.00448.x

Ortet, G., Ibáñez, M. I., Moya, J., Villa, H., Viruela, A., and Mezquita, L. (2012).
Assessing the five factors of personality in adolescents: the junior version of the
Spanish NEO-PI-R. Assessment 19, 114–130. doi: 10.1177/1073191111410166

Pearson, M. R., Kholodkov, T., Henson, J. M., and Impett, E. A. (2012). Pathways
to early coital debut for adolescent girls: a recursive partitioning analysis. J. Sex
Res. 49, 13–26. doi: 10.1080/00224499.2011.565428

Racz, S. J., McMahon, R. J., and Luthar, S. S. (2011). Risky behavior in affluent
youth: examining the co-occurrence and consequences of multiple problem
behaviors. J. Child. Fam. Stud. 20, 120–128. doi: 10.1007/s10826-010-9385-4

Retherford, R. D., and Sewell, W. H. (1989). How intelligence affects fertility.
Intelligence 13, 169–185. doi: 10.1016/0160-2896(89)90015-9

Rottinghaus, P. J., Lindley, L. D., Green, M. A., and Borgen, F. H. (2002).
Educational aspirations: the contribution of personality, self-efficacy, and
interests. J. Vocat. Behav. 61, 1–19. doi: 10.1006/jvbe.2001.1843

Sattler, J. M. (1988). Assessment of Children, 3rd Edn. San Diego, CA: Jerome M.
Sattler.

Sweeney, M. M., and Raley, R. K. (2014). Race, ethnicity, and the changing context
of childbearing in the United States. Annu. Rev. Sociol. 40, 539–558. doi: 10.
1146/annurev-soc-071913-043342

Upchurch, D. M., Lillard, L. A., Aneshensel, C. S., and Li, N. F. (2002).
Inconsistencies in reporting the occurrence and timing of first intercourse
among adolescents. J. Sex. Res. 39, 197–206. doi: 10.1080/0022449020955
2142

van de Kaa, D. J. (2001). Postmodern fertility preferences: from changing value
orientation to new behavior. Popul. Dev. Rev. 27, 290–331.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Dragan, Bates, Lansford, Dodge and Pettit. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 10 July 2020 | Volume 11 | Article 1639

https://doi.org/10.1016/S0191-8869(02)00051-X
https://doi.org/10.2307/1131166
https://doi.org/10.1177/0743558403259987
https://doi.org/10.1177/0743558403259987
https://doi.org/10.1111/j.1467-9450.2009.00711.x
https://doi.org/10.1111/j.1467-9450.2009.00711.x
https://doi.org/10.1126/science.2270481
https://doi.org/10.2307/1131407
https://doi.org/10.1002/per.2013
https://doi.org/10.1037//0022-3514.45.2.394
https://doi.org/10.1037//0022-3514.45.2.394
https://doi.org/10.1080/14616734.2013.754985
https://doi.org/10.1111/j.2047-6310.2013.00203.x
https://doi.org/10.1016/S1054-139X(99)00061-0
https://doi.org/10.1016/S1054-139X(99)00061-0
https://doi.org/10.1111/j.1467-9531.2009.01215.x
https://doi.org/10.1111/1467-6494.00132
https://doi.org/10.1111/1467-6494.00132
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1002/per.822
https://doi.org/10.1037/a0014058
http://davidakenny.net/cm/fit.htm
http://davidakenny.net/cm/fit.htm
https://doi.org/10.1016/j.appdev.2013.12.002
https://doi.org/10.1007/s12529-018-9723-2
https://doi.org/10.1007/s12529-018-9723-2
https://doi.org/10.1016/j.paid.2005.10.013
https://doi.org/10.1016/j.paid.2005.10.013
https://doi.org/10.1017/s0021932000000493
https://doi.org/10.2307/2061731
https://doi.org/10.2307/2061731
https://doi.org/10.1016/j.eurpsy.2016.12.012
https://doi.org/10.1016/j.evolhumbehav.2004.12.004
https://doi.org/10.1111/j.1467-6494.2007.00448.x
https://doi.org/10.1177/1073191111410166
https://doi.org/10.1080/00224499.2011.565428
https://doi.org/10.1007/s10826-010-9385-4
https://doi.org/10.1016/0160-2896(89)90015-9
https://doi.org/10.1006/jvbe.2001.1843
https://doi.org/10.1146/annurev-soc-071913-043342
https://doi.org/10.1146/annurev-soc-071913-043342
https://doi.org/10.1080/00224490209552142
https://doi.org/10.1080/00224490209552142
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Individual and Environmental Predictors of Age of First Intercourse and Number of Children by Age 27
	Introduction
	The Present Study

	Materials and Methods
	Participants and Procedures
	Measures
	Analysis Plan

	Results
	Discussion
	Personality, Number of Children, and Goals
	The Importance of Neuroticism
	The Protective Role of High IQ
	SES and Risky Behaviors
	Gender as a Moderator

	Limitations
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


