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abstract

Young adults born preterm at very low birth weight start families later. Whether
less severe immaturity affects adult social outcomes is poorly known.

BACKGROUND:

METHODS: The study “Preterm birth and early life programming of adult health and disease” (ESTER,

2009–2011) identiﬁed adults born early preterm (,34 weeks’ gestation, N = 149), late preterm
($34 to ,37 weeks’ gestation, N = 248), and at term ($37 weeks’ gestation, N = 356) from the
Northern Finland Birth Cohort 1986 and the Finnish Medical Birth Register (1987–1989), with
perinatal data, medical and family history, socioeconomic status, and lifestyle from routine visits or
questionnaires. Cox, logistic, and ordinal regressions estimated the hazard and odds ratios (HR and
OR) with 95% conﬁdence intervals of outcomes related to preterm birth.
Compared with term-born subjects, those born early and late preterm were less likely to
have cohabited with a romantic partner (HR, 0.79; [0.61–1.03] and HR, 0.80; [0.65–0.99],
respectively) or experienced sexual intercourse (HR, 0.83; [0.66–1.05] and HR, 0.76; [0.63–0.92],
respectively) by young adulthood. They also had higher odds of obtaining a 1-point lower score in
a visual analog scale of self-perceived sexual attractiveness (OR, 1.45; [1.09–1.98] and OR, 1.44;
[1.06–1.97] for early and late preterm birth, respectively). No difference was observed in the
likelihood of departing from childhood home and number of individuals having their own families.
RESULTS:

Young adults born preterm experience more social challenges, which may affect
their romantic relationships and future family planning.

CONCLUSIONS:

WHAT’S KNOWN ON THIS SUBJECT: Adults born
very preterm or with very low birth weight have
a lower likelihood of leaving their childhood
home, and starting romantic relationships, and
are older when experiencing ﬁrst intercourse or
having their ﬁrst child than their term-born
peers.
WHAT THIS STUDY ADDS: Compared with termborn individuals, those born preterm perceived
themselves less attractive and were less likely to
have cohabited or experienced ﬁrst-time sexual
intercourse by young adulthood. This outcome
indicates that social outcomes are different
among preterm-born individuals.
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Preterm birth at ,37 weeks’
gestation affects 11% of all births
worldwide and 5% to 12% of births
in the United States and Europe.1 It is
a major risk factor for infant
mortality and both short- and longterm morbidity, with risks increasing
with increasing degree of
prematurity.2–4
Individuals born very preterm (,32
weeks’ gestation) or with very or
extremely low birth weight (,1500
and ,1000 g, respectively) are at an
increased risk for cognitive
impairment, learning difﬁculties,
disability, chronic and psychiatric
diseases, and emotional and
behavioral problems.3–11 As young
adults, these individuals are less
likely to leave their parental home,12
establish friendships,8 relationships,
marriage or cohabitation,3,4,12,13
experience sexual intercourse for the
ﬁrst time,12–14 and reproduce.4,15,16
They also have lower self-perceived
attractiveness or romantic
conﬁdence,5,11 and lower educational
attainment.3,4,11,17 Still, those born
very preterm or with very low birth
weight perceive themselves as
healthy and functioning as their
peers,6,18–21 and are less likely to
drink alcohol or use illicit
drugs.4,11,13,14
However, very preterm or very low
birth weight infants comprise only
a small proportion of all preterm
births,22 and thus late preterm births
(births $34 weeks’ but ,37 weeks’
gestation) have a high public health
impact despite that the degree of
immaturity and risks for morbidity are
smaller among individuals born late
preterm.3,4,9,10,17 Similar to studies
related to very preterm birth, some
studies found lower rates of marriage,3
cohabitation,3 and reproduction15
among adults born moderately to late
preterm ($32 weeks’ but ,37 weeks’
gestation) compared with their termborn peers, but others could not
conﬁrm these ﬁndings.4
Given the observed association
between very preterm birth and adult

social outcomes and the somewhat
inconsistent ﬁndings between late
preterm birth and these outcomes, we
studied these relationships among
young adults born early (,34 weeks’
gestation) and late preterm,
hypothesizing that any level of
prematurity will delay or have an
adverse effect on adult social
milestones while accounting for
confounders selected a priori.

METHODS
The study “Preterm birth and early
life programming of adult health and
disease” (ESTER) is comprised of
young adults recruited among the
participants of Northern Finland
Birth Cohort 1986 born in
1985–1986,23 and among all children
born 1987–1989 in the 2
northernmost provinces of Finland,
identiﬁed via the Finnish Medical
Birth Register. Exposed subjects were
recruited to the ESTER study either
because they were born preterm
(,37 weeks’ gestation) or because
they were born from pregnancies
complicated with maternal diabetes
or hypertensive disorders. Unexposed
subjects (ie, those born term and/or
without maternal pregnancy
complications) were randomly
selected from the source populations.
Of the eligible 2920 individuals,
39.8% (1161 subjects) participated in
a clinical study in 2009–2011 and
comprised the ESTER study
population. All subjects gave
informed written consent and the
study has been approved by the
Ethics Committees at Helsinki and
Uusimaa Hospital District and
Northern Ostrobothnia Hospital
District. The detailed methods of the
ESTER study have been described
elsewhere (Marika Sipola-Leppänen,
MD; Marja Vääräsmäki, MD, PhD;
Marjaana Tikanmäki, MD; HannaMaria Matinolli, MHealthSci; Satu
Miettola, MD; Petteri Hovi, MD, PhD;
Karoliina Wehkalampi, MD, PhD;
Aimo Ruokonen, MD, PhD; Jouko
Sundvall, MD, PhD; Anneli Pouta, MD,

PhD; Johan G. Eriksson, MD, PhD;
Marjo-Riitta Järvelin, MD, PhD; Eero
Kajantie, MD, PhD, unpublished data,
2014).
Maternal and paternal demographic
data, maternal health data, and
perinatal data were collected
prospectively for the subjects of
Northern Finland Birth Cohort 1986
via questionnaires and supplemented
with data from antenatal visits to
maternity welfare clinics.23 For the
subjects identiﬁed via the Medical
Birth Register, perinatal data obtained
from the register were supplemented
with antenatal data from patient
records and maternity welfare clinic
visits. Maternal pregnancy
complications were retrospectively
conﬁrmed using prevailing criteria.
In conjunction with a clinical visit in
2009–2011, the ESTER subjects
completed questionnaires on family
structure, medical history, current
health and medications,
socioeconomic status, and lifestyle.
The questionnaires included detailed
questions on living situations
throughout childhood and early
adulthood as well as questions on
romantic relationships, sexual
intercourse, and attempts to conceive,
which have been previously used
when studying adults born preterm at
very low birth weight.12
The clinical visit also included
measurements of anthropometrics
and body composition (Marika SipolaLeppänen, MD; Marja Vääräsmäki,
MD, PhD; Marjaana Tikanmäki, MD;
Hanna-Maria Matinolli, MHealthSci;
Satu Miettola, MD; Petteri Hovi, MD,
PhD; Karoliina Wehkalampi, MD, PhD;
Aimo Ruokonen, MD, PhD; Jouko
Sundvall, MD, PhD; Anneli Pouta, MD,
PhD; Johan G. Eriksson, MD, PhD;
Marjo-Riitta Järvelin, MD, PhD; Eero
Kajantie, MD, PhD, unpublished data,
2014). Gestational length was based
on the best available estimate
determined by ultrasound for 438
(58.2%) subjects and by data on last
menstrual period for 315 (41.8%)
subjects. Length of gestation was
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thoroughly reviewed and conﬁrmed
from medical records in case of
discrepancies.24
The current analysis was restricted to
the subjects recruited owing to being
born preterm and included 149
subjects born early preterm (,34
weeks’ gestation), 248 subjects born
late preterm (at $34 but ,37 weeks’
gestation), and 356 term born ($37
weeks’ gestation) controls. Preterm
and term-born subjects participating
in the ESTER study were similar to
those not participating by maternal
and paternal characteristics and
perinatal data, but the ESTER study
participants born late preterm and
at term were less often male than
those not participating, and the
study participants born early preterm
had fewer physical disabilities than
the non-participants (data not
shown).

Study Outcomes
Outcomes of interest included
moving out of childhood home, ﬁrst
time cohabiting with a romantic
partner, ﬁrst time experiencing sexual
intercourse, self-perceived sexual
attractiveness (assessed on a visual
analog scale with full ﬁgures from
0 to 10), number of children and
attempts to conceive by the time of
the study, the perceived ideal age to
have the ﬁrst child, and the ideal
number of children during life-course.

Statistical Analyses
Differences in parental and perinatal
data, current demographic
characteristics, and outcomes were
tabulated using contingency tables.
We used x2 tests (categorical
variables) and univariate analysis of
variance (continuous variables) for
statistical analyses. Those missing
outcome data or timing on outcomes
were excluded in the analyses of
the outcome in question but retained
in other analyses.
Cox regression was used to estimate
the hazard ratios (HRs) with 95%
conﬁdence intervals (CIs) for time-

dependent outcomes, including ﬁrst
time moving from childhood home,
cohabiting with a romantic partner,
and experiencing sexual intercourse.
Subjects not experiencing these
events by the time of the study were
censored. The age of the subjects
was used as the time scale to account
for differences in baseline hazards by
age and subtle differences in age
between groups. The proportional
hazard assumption of the models was
veriﬁed by testing an interaction of
each predictor and covariate with
time. When non-proportional hazards
were observed, the variable with
non-proportional hazards was
modeled as time-dependent,
assuming a linear relationship
between the coefﬁcient and time.
Logistic and ordinal regression was
used to estimate the respective
odds ratios (ORs) and 95% CIs of
binary outcomes (having children and
ever trying to conceive) and ordinal
outcomes (ideal age to have ﬁrst
child, ideal number of children,
and self-perceived sexual
attractiveness).
All statistical analyses were adjusted
for the highest educational
attainment of parents, major mental
or physical impairment (cerebral
palsy, mental disability, and severe
physical disability), multiple
pregnancies, subject’s gender, and
a cohort indicator to account for
differences in perinatal data
collection.25 We observed nonproportional hazards with parental
education and subject’s gender in the
model evaluating HRs of living
outside of childhood home, and with
subject’s gender in the model
estimating HRs of ever cohabiting,
and appropriate covariate
interactions with time were modeled.
In the statistical analyses of sexual
and reproductive health outcomes,
we additionally adjusted for maternal
BMI before pregnancy (calculated as
weight/height2 in kg/m2),
hypertension during pregnancy, and
smoking during pregnancy.25 All
models were selected a priori.

We also evaluated the controlled direct
effect of preterm birth on perceived
sexual attractiveness independent of
current BMI or height. These models
included either current BMI or height
and were adjusted for covariates
assumed to affect preterm birth and
self-perceived attractiveness (parental
education, major birth defects,
multiple pregnancies, subject’s gender,
cohort indicator, maternal prepregnancy BMI, and hypertension and
smoking during pregnancy).25 The
model with current BMI was also
adjusted with highest educational
attainment of the subject and number
of siblings in the family and the model
with current height was adjusted
with maternal and paternal heights.
We performed a complete case
analysis as a sensitivity analysis in
which we excluded all subjects
missing outcome or covariate data,
and separate analyses in which
subjects who had major birth defects
were excluded. All statistical analyses
were performed by using SPSS
version 21 (IBM SPSS Statistics, IBM
Corporation).

RESULTS
Subjects born preterm were slightly
younger, more often twins, and
born small for gestational age than
those born at term (Table 1).
Additionally, the mothers of those
born preterm remained less often
normotensive during pregnancy and
were less often normal weight before
pregnancy (Table 1).
By the time of the study, fewer
subjects born either early or late
preterm had ever lived outside of
their childhood home than term
subjects (Table 2), although this
difference was not signiﬁcant in the
survival models accounting for age to
event (Table 3). Those born late
preterm were 20% less likely to have
ever cohabited with a romantic
partner and 24% less likely to have
experienced sexual intercourse
(Tables 2 and 3). Similar ﬁndings
were seen among subjects born early
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TABLE 1 The Demographic and Clinical Characteristics of Subjects Born Preterm and Term, the ESTER Study (2009–2011)

Demographics
Male
Twins
Recruited via Northern Finland Birth Cohort 1986
Number of siblings
0
1
2
$3
Perinatal and pregnancy characteristics
Mean gestational age at birth, wk (SD)
Mean birth weight, g (SD) [min–max]
Subject born small for gestational age
Mother normotensive during pregnancy
Mother smoked during pregnancy
Maternal pre-pregnancy weight categorya
Normal
Underweight
Overweight/obese
Missing
Major mental or physical impairment
Highest educational attainment of either parent
Basic education or less or unknown education level
Secondary education (high school or similar)
Lower level tertiary education (college or similar)
Upper level tertiary education (university or similar)
Current characteristics of the study subjects
Mean age at study examination, y (SD)
Current weight categoryb
Normal
Underweight
Overweight/obese
Highest educational attainmentc
Basic education or less or unknown education level
Vocational education
Other secondary education (high school or similar)
Tertiary education (college or similar)

Early Preterm Birth

Late Preterm Birth

Term Birth

149 (19.8)

248 (32.9)

356 (47.3)

68 (45.6)
34 (22.8)
51 (34.2)

121 (48.8)
33 (13.3)
110 (44.4)

170 (47.8)
4 (1.1)
214 (60.1)

2
57
41
49

(1.3)
(38.3)
(27.5)
(32.9)

31.7 (2.0)
1760 (491) [615–3010]
26 (17.4)
88 (59.9)
24 (16.1)

7
87
70
84
35.8
2667 (514)
31
170
47

(2.8)
(35.1)
(28.2)
(33.9)

8
106
119
123

(0.8)
[1410–4440]
(12.5)
(70.0)
(19.0)

40.1
3575 (485)
7
281
57

(2.2)
(29.8)
(33.4)
(34.6)
(1.2)
[2310–5060]
(2.0)
(80.3)
(16.0)

103
8
29
9
10

(69.1)
(5.4)
(19.5)
(6.0)
(6.7)

169
23
49
7
1

(68.1)
(9.3)
(19.8)
(2.8)
(0.4)

267
24
51
14
4

(75.0)
(6.7)
(14.3)
(3.9)
(1.1)

14
90
14
31

(9.4)
(60.4)
(9.4)
(20.8)

25
138
31
54

(10.1)
(55.6)
(12.5)
(21.8)

24
216
45
71

(6.7)
(60.7)
(12.6)
(19.9)

23.0 (1.4)

23.1 (1.3)

23.6 (1.1)

97 (65.1)
8 (5.4)
44 (29.5)

151 (60.9)
10 (4.0)
87 (35.1)

227 (63.8)
11 (3.1)
118 (33.1)

14
53
62
20

20
74
124
30

30
111
171
44

(9.4)
(35.6)
(41.6)
(13.4)

(8.1)
(29.8)
(50.0)
(12.1)

(8.4)
(31.2)
(48.0)
(12.4)

P Valuea

.83
,.001
,.001

.48

,.001
,.001
,.001
,.001
.61

.18

,.001

.66

,.001

.62

.84

All data are presented as n (%) unless otherwise speciﬁed.
a P values are obtained from x 2 tests for categorical variables and univariate analysis of variance for continuous variables.
b Deﬁned by using BMI (weight/height2 in kg/m2 ) and categorized as: normal weight, BMI 18.5 to 24.9; underweight, BMI ,18.5; and overweight/obese, BMI $25.0.
c Either achieved education level or the highest educational level the subject currently pursues.

preterm, but the differences were not
statistically signiﬁcant after adjusting
for covariates (Tables 2 and 3).
Overall, 13.3% (n = 100) of the study
subjects had tried to conceive;
18 subjects or their partners were
pregnant at the time of the study.
Eighty-seven subjects (11.6%) and/or
their partners already had biological or
adopted children. The rates and odds
of those who had tried to conceive or
had children were similar between
subjects born preterm and term
(Tables 2 and 3). Preterm and termborn subjects also had a similar

perception of the ideal age to have
a ﬁrst child and ideal number of
children during the life-course.
However, subjects born early preterm
had a tendency toward higher ideal age
to have the ﬁrst child (Tables 2 and 3).
Those born early and late preterm
were 47% and 44%, respectively,
more likely to have a 1-point lower
score in the self-perceived sexual
attractiveness scale from 0 to 10 than
term-born subjects (Tables 2 and 3).
The estimated controlled direct effects
of preterm birth of 1-point lower score
in self-rated sexual attractiveness were

OR, 1.80 (95% CI, 1.22–2.65) and OR,
1.42 (95% CI, 1.04–1.94) for early and
late preterm birth, respectively, when
accounting for current BMI, and OR,
1.82 (95% CI, 1.04–2.06) and OR, 1.46
(95% CI, 1.04–2.06) for early and late
preterm birth, respectively, when
accounting for current height. As these
results are similar to the total effects
model, they suggest little mediating
effect by current BMI and height in the
pathway from preterm birth to selfperceived attractiveness.
All results were similar in our
sensitivity analyses excluding
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TABLE 2 The Rates of Outcomes Related to Transitions Into Adulthood Among the ESTER Study
Subjects (2009–2011)

Ever lived outside of childhood
home
Missing
Ever cohabited with a romantic
partner
Missing
Ever experienced sexual intercourse
Missing
Ever tried to conceiveb
Missing
Has own children
Missing
Ideal age to have ﬁrst child, y
,25
25 to 29.9
$30
Missing
Ideal number of children
0
1 to 2
3 to 4
$4
Missing
Mean self-perceived sexual
attractiveness score (SD)c
Missing

P Valuea

Early Preterm
Birth

Late Preterm
Birth

Term Birth

149 (19.8)

248 (32.9)

356 (47.3)

132 (88.6)

220 (88.7)

337 (94.7)

.007

5 (3.4)
82 (55.0)

8 (3.2)
140 (56.5)

9 (2.5)
253 (71.1)

,.001

5
124
7
16
14
16
6

(3.4)
(83.2)
(4.7)
(11.9)
(9.4)
(10.7)
(4.1)

8
195
16
29
22
26
17

(3.2)
(78.6)
(6.5)
(12.8)
(8.9)
(10.5)
(6.9)

9
312
24
55
32
45
23

(2.5)
(87.6)
(6.7)
(17.0)
(9.0)
(12.6)
(6.5)

28
63
39
19

(18.8)
(48.5)
(30.0)
(12.8)

45
132
48
23

(18.1)
(58.7)
(21.3)
(9.3)

70
182
64
40

(19.7)
(57.6)
(20.3)
(11.2)

12
73
41
8
15
6.2

(8.1)
(49.0)
(27.5)
(5.4)
(10.1)
(1.8)

14
116
78
15
25
6.5

(5.6)
(46.8)
(31.5)
(6.0)
(10.1)
(1.7)

23
152
125
19
37
6.9

(6.5)
(42.7)
(35.1)
(5.3)
(10.4)
(1.6)

10 (6.7)

16 (6.5)

.006
.24
.65

.33

.67

.001

24 (6.7)

All data are presented as n (%) unless otherwise speciﬁed.
a P values are obtained from x 2 test for categorical variables or from univariate analysis of variance for continuous
variables.
b Includes 18 individuals who are currently pregnant.
c Rated in a visual analog scale from 1 (lowest) to 10 (highest).

subjects who had missing data on
outcomes or covariates or excluding
subjects who had major mental or
physical disabilities (data not shown).

DISCUSSION
In this study of young adults born
early and late preterm and at term,
we found that those born preterm
rated themselves less sexually
attractive and were less likely to
have experienced sexual
intercourse for the ﬁrst time and
were also less likely to have
cohabited with a romantic partner
than their term-born peers. All
observed associations were fairly
similar among those born early and
late preterm, ﬁtting our hypothesis
that any level of prematurity will
have an effect on adult social

milestones. Our ﬁndings have
widespread implications showing
that the adult social outcomes
related to preterm birth are not
limited to those born with the most
severe immaturity but extend to the
large number of individuals born
late preterm as well.
Previous research on the adult social
outcomes of preterm-born subjects
has mostly focused on those born
very preterm or with very or
extremely low birth weight, groups
that comprise approximately only
0.5% to 1.5% of newborns depending
on deﬁnitions.22 These previous
studies have shown that adults born
very preterm or with very or
extremely low birth weight are less
likely to leave their parental home, to
establish relationships, cohabitation,

or marriage, and to have had
intercourse,3,4,12–14 although
contradicting results are also
reported.11 Moster et al has
previously shown that all subjects
born preterm were less likely to be
married, and the rates of marriage
decreased with increasing
immaturity.3 One study found no
difference in the rates of partnering
among individuals born late
preterm,4 and another study
examining all preterm births found
no difference in rates of marriage.26
We found that young adults born
early or late preterm were less likely
to have ever cohabited or engaged in
sexual intercourse. Younger age at
ﬁrst sexual intercourse is associated
with increased risk for sexually
transmitted diseases and risk-taking
behavior, such as smoking and
binge drinking.27 Prematurity on the
other hand is associated with
personality proﬁles in adulthood
characterized by over-controlling
or inhibited tendencies, such as
cautiousness, dutifulness, and
fewer risk-taking or fun-seeking
behaviors.18,26,28–30 Adolescents who
have over-controlling tendencies have
fewer intimate relationships,31 and
individuals who have inhibited
tendencies have lower likelihood of
having a stable romantic partner in
young adulthood and get involved
with such relationships later than
control subjects.32,33 Although we
observed that preterm-born
individuals were less likely to engage
in romantic relations in young
adulthood, they had similar likelihood
of moving out of their childhood
home as their term-born peers.
Overall, the ﬁndings of our study may
reﬂect personality differences
between preterm and term-born
individuals that manifest in different
temporal trajectories of interpersonal
growth in young adulthood.
Individuals born early or very
preterm have been reported to have
lower levels of reproduction, but
more conﬂicting results have been
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TABLE 3 The Risks and Odds of Outcomes Related to Transition Into Adulthood, the ESTER Study
(2009–2011)
Outcome

Ever lived outside of childhood home
Unadjusted HR (95% CI)
Adjusted HR (95% CI)a
Ever cohabited with a romantic partner
Unadjusted HR (95% CI)
Adjusted HR (95% CI)b
Ever experienced sexual intercourse
Unadjusted HR (95% CI)
Adjusted HR (95% CI)c
Ever tried to conceive
Unadjusted OR (95% CI)
Adjusted OR (95% CI)d
Has own children
Unadjusted OR (95% CI)
Adjusted OR (95% CI)d
Odds of higher category in ideal age to have
ﬁrst child
Unadjusted OR (95% CI)
Adjusted OR (95% CI)d
Odds of higher category in ideal number of
children
Unadjusted OR (95% CI)
Adjusted OR (95% CI)d
Odds of 1-point lower score in self-perceived
sexual attractiveness scale
Unadjusted OR (95% CI)
Adjusted OR (95% CI)d

Early Preterm Birth

Late Preterm Birth

149 (19.8)

248 (32.9)

0.95 (0.78–1.17)
1.00 (0.81–1.25)

0.93 (0.78–1.11)
0.96 (0.80–1.14)

0.77 (0.59–0.99)
0.79 (0.61–1.03)

0.78 (0.64–0.97)
0.80 (0.65–0.99)

0.79 (0.63–0.99)
0.83 (0.66–1.05)

0.76 (0.63–0.92)
0.76 (0.63–0.92)

0.66 (0.36–1.20)
0.88 (0.45–1.70)

0.72 (0.44–1.17)
0.75 (0.45–1.27)

0.81 (0.44–1.48)
0.96 (0.48–1.92)

0.81 (0.49–1.36)
0.82 (0.47–1.43)

1.37 (0.92–2.04)
1.53 (0.99–2.36)

1.10 (0.79–1.53)
1.16 (0.82–1.64)

0.73 (0.50–1.08)
0.77 (0.51–1.18)

0.93 (0.67–1.28)
0.89 (0.63–1.26)

1.90 (1.33–2.70)
1.75 (1.06–1.97)

1.47 (1.09–1.98)
1.44 (1.06–1.97)

The HRs are obtained from Cox regression with subject’s age as time scale and the recruitment cohort as stratum. The
ORs are obtained from logistic or ordinal regression. Term births (N = 356) act as comparison group in all the analyses.
a The model is adjusted for parental education, multiple pregnancy, subject’s gender, birth defects, and interactions of
parental education and subject’s gender with time to account for non-proportional hazards.
b The model is adjusted for parental education, multiple pregnancy, subject’s gender, birth defects, and interaction of
subject’s gender with time to account for non-proportional hazards.
c The model is adjusted for parental education, multiple pregnancy, subject’s gender, birth defects, maternal smoking
during pregnancy, maternal pre-pregnancy BMI, and maternal hypertension during pregnancy.
d The model is adjusted for recruitment cohort, parental education, multiple pregnancy, subject’s gender, birth
defects, maternal smoking during pregnancy, maternal pre-pregnancy BMI, and maternal hypertension during
pregnancy.

reported among those born late
preterm.3,4,15,16 We observed no
difference in the likelihood of already
having or currently wanting a child by
preterm status. We note that our
study subjects were relatively young
(mean age, 23.3 years; range,
19.9–26.3 years) regarding
parenthood at the time of our study,
as the average age of ﬁrst-time
mothers was 28.4 years in Finland in
2012.34 However, we did observe
a tendency toward higher age group
preference to have the ﬁrst child
among subjects born early preterm,
although this ﬁnding did not reach
statistical signiﬁcance. Longer followup is required to determine if there

are any differences in the lifetime
rates of reproduction among preterm
and term-born individuals.
Our ﬁndings of lower scores in selfperceived sexual attractiveness
among adults born early and late
preterm are novel. Although the
observed difference in the selfperceived attractiveness among those
born preterm and term was small, we
believe that the difference also
contributed to the lower likelihood of
having cohabited with a romantic
partner and having had sexual
intercourse by young adulthood
among those born preterm.
Previously, adolescents born with
extremely low birth weight have been

reported to have lower romantic
conﬁdence,5 and young adults born
with very low birth weight were less
likely to perceive themselves as
attractive as their peers.11 Pretermborn individuals have reported
lower athletic competence, physical
functioning, and physical
activity,5,11,18 which might affect
their self-perceived body image.
Those born preterm or with very
low birth weight also often have
growth problems and in some
populations also higher rates of
obesity,11 both of which might affect
the self-perceived attractiveness.
Indeed, Cooke et al showed that
especially women born with low
birth weight hoped to be taller in
young adulthood.11 We accounted
for current BMI and current height
to estimate if current body size has
an inﬂuence on the self-perceived
attractiveness. As the results were
similar to the total effects model, it
seems that most of our observed
association was probably driven by
preterm birth, although we cannot
rule out effects of unmeasured
confounders.
The strengths of our study include
reliable assessment of gestational
length and multitude of pregnancyrelated data obtained during visits to
maternity welfare clinics. We also
had representative groups of young
adults born both early and late
preterm, allowing for estimation of
risks across degrees of prematurity.
The relatively small number of subjects
born very preterm is a limitation, as
only 63 (42%) of subjects born early
preterm were born ,32 weeks’
gestation. It may also explain why we
did not observe greater risks among
those who had early preterm births,
which would have been expected
based on previous literature.

CONCLUSIONS
Young adults born early and late
preterm had a lower likelihood of
establishing a cohabiting relationship
with a romantic partner or having had
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sexual intercourse and they perceived
themselves less attractive than their
term-born peers. Our ﬁndings

implicate that young adults born
preterm, including the large
proportion born late preterm,

experience more social challenges that
may affect their romantic relationships
and future family planning.
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