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Background: Preterm and/or low birthweight (PT/LBW) is predictive of a range of adverse adult outcomes,
including lower employment, educational attainment, and mental wellbeing, and higher welfare receipt. Existing
studies, however, on PT/LBW and adult psychosocial risks are often limited by low statistical power. Studies also
fail to examine potential child or adolescent pathways leading to later adult adversity. Using a life course
framework, we examine how adolescent problem behaviors may moderate the association between PT/LBW and
a multidimensional measure of life success at age 30 to potentially address these limitations.

Methods: We analyze 2044 respondents from a Brisbane, Australia cohort followed from birth in1981-1984
through age 30. We examine moderation patterns using obstetric birth outcomes for weight and gestation,
measures of problem behaviors from the Child Behavioral Checklist at age 14, and measures of educational
attainment and life success at 30 using multivariable normal and ordered logistic regression.

Results: Associations between PT/LBW and life success was found to be moderated by adolescent problem be-
haviors in six scales, including CBCL internalizing, externalizing, and total problems (all p < 0.01). In com-
parison, associations between LBW and educational attainment illustrate how a single-dimensional measure may
yield null results.

Conclusion: For PT/LBW, adolescent problem behaviors increase risk of lower life success at age 30. Compared to
analysis of singular outcomes, the incorporation of multidimensional measures of adult wellbeing, paired with
identification of risk and protective factors for adult life success as children develop over the lifespan, may
further advance existing research and interventions for PT/LBW children.

1. Introduction

Preterm and/or low birth weight (PT/LBW) children face a range of
potential adverse outcomes beyond the stages of infancy and early
childhood in the life course. In adolescence and early adulthood, PT/
LBW is associated with increased risk for mental and physical health,
lower educational attainment, lower employment rates, reduced in-
come, and higher rates of welfare and disability support (Basten et al.,
2015; Bilgin et al., 2018; Black et al., 2007; Leerum et al., 2017; Risnes
etal., 2011; Stein et al., 2006). However, the prominence of these effects
varies by severity of PT/LBW, for example, among adolescents born very

preterm (>32 wks.), compared to those born moderate to late preterm
(33-37 wks.) (Bilgin et al., 2021a). Adversities for PT/LBW children
may be statistically significant, yet not impair the majority at risk; for
example, while there is a relationship between birth weight and lower
intelligence quotient (IQ), meta-analyses find that average IQs among
adolescents and adults are within the normal range even for those born
with a very or extremely LWB (Eves et al., 2021; Gu et al., 2017). It is
within this context that, while varying levels severity of PT/LWB in
children may be associated with slightly lower rates of educational
attainment, work, and health, most children live similar lives to those
who are not PT/LBW (Bilgin et al., 2018; Cooke, 2004; Darlow et al.,

Abbreviations: BW, Birth weight; CBCL, Child behavioral checklist; g, Gram; GA, Gestational age; IQ, Intelligence quotient; Kg, Kilogram; LBW, Low birth weight;
NBW, Normal birth weight; PT/LBW, Preterm and/or low birth weight; Wks, Weeks..
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2013; Lindstrom et al., 2007; Saigal et al., 2006b).

However, the number of children at risk for adverse adult outcomes
associated with PT/LBW is still substantial. For example, out of
~306,000 births in Australia in 2019, approximately 6.7% of births
were LBW, with 1% of the population being born very low birth weight,
while 8.6% were born preterm (Fox and Callander, 2021; Welfare,
2020). In 2015, approximately 6.5% of all births were LBW in developed
countries, while ~14.6% of all births were LBW in low and middle-
income countries (Alonso-Molero et al., 2020; Blencowe et al., 2019).
Some early interventions have been found to improve development and
increase children’s IQ and educational attainment (Bharadwaj et al.,
2013; McCarton et al., 1997; Walker et al., 2004), while policies tar-
geting correlates of PT/LBW, such as maternal trauma and childhood
adversity, low socio-economic status, and food insecurity are thought to
also improve child outcomes (Hardcastle et al., 2022; Kenyhercz et al.,
2022). However, the efficacy of early interventions on adult outcomes
are generally found to disappear in the life course by adolescence; we
identified only one study finding that an intervention on PT/LBW was
successful among respondents born between 2000 and 2499 g, but not
for LBW children >2000 g; this suggests a need for continued research to
potentially reduce the impact of PT/LBW on adult outcomes (Lemola,
2015; McCormick et al., 2006).

The lack of research showing the efficacy of early interventions over
the life course highlights the need to examine how PT/LBW and sub-
sequent developments influence health and wellbeing (Msall et al.,
2018; Power et al., 2013). Life-span development is central to the life
course perspective, with the idea that advantages or disadvantages
cumulatively impact health and wellbeing (Elder et al., 2003). However,
while analyses have examined low birth weight and long-term outcomes
over phases of development (early childhood, adolescence, mid-life), the
concept of life-span has very rarely been incorporated in research on PT/
LBW children and, to our knowledge, not in markers of adult life success
(Kormos et al., 2013; Matsushima et al., 2018). Examining LBW and
physical health, one recent study illustrates the value of incorporating
life-span development by demonstrating that a combination of LBW and
young adult obesity compounded risk of cardiovascular disease in later
life (Bygdell et al., 2021). Existing studies examining PT/LBW children
and adult psychosocial outcomes, however, have examined adult psy-
chosocial outcomes outside of this developmental context, thus failing to
identify cumulative risk or resiliency factors for psychosocial outcomes
that cumulatively impact individuals with PT/LBW (Conley and Ben-
nett, 2000; Leerum et al., 2017; Saigal et al., 2006a). The rarity of birth
cohort data and the limited application of life course theory have
cumulatively limited research in this area.

Applying the concept of cumulative disadvantage, it is possible that
the non-universal effects of PT/LBW on adult psychosocial outcomes
may impact those who experience additional adversities over time, with
PT/LBW becoming a factor worsening outcomes in the context of a
pattern of disadvantage. For example, research has linked adolescent
behavioral problems, such as internalizing/externalizing behaviors,
with poorer employment and educational outcomes, along with higher
rates of welfare receipt (Alaie et al., 2021; Plenty et al., 2021; Sallis
et al., 2019; Veldman et al., 2015). It within this context that, while
research has found that PT/LBW children may exhibit similar levels of
behavioral problems in adolescence and young adulthood to normal
birth weight children, the combined impact of PT/LBW and behavioral
problems may lead to poorer adult outcomes (Bohnert and Breslau,
2008; Hack et al., 2004). In the current study, we use a prospective birth
cohort with adolescent problem behaviors and adult outcomes at age 30
to examine if PT/LBW and behavioral problems may adversely impact
the successful transition into adulthood. Additionally, due to a main
effect between behavioral problems and life success for all respondents,
we would expect an additive effect of PT/LBW to moderate high levels of
adolescent behavioral problems and lower life success as a form cumu-
lative disadvantage.

Focusing on a life course perspective also recognizes that successfully
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transitioning to adulthood involves a multi-modal attainment of status
markers of being an adult, establishing relationships, completing edu-
cation, finding employment, psychological wellbeing, and living inde-
pendently (Reifman et al., 2007; Schulenberg and Schoon, 2012). While
meta-analyses, as noted previously, have been used in the study of low
birth weight as one way to aggregate findings for individual outcomes
like employment and educational attainment, use of multi-dimensional
scales and indices can also help to comprehensively capture successful
transitions into adulthood by incorporating greater variance of markers
of successful adult transitions in statistical analyses. With this in mind,
we use a multi-dimensional model of life success which has been pre-
viously incorporated into measuring successful transitions into adult-
hood in adverse life circumstances (Farrington et al., 2009; Najman
et al., 2023; Sampson et al., 2011). To illustrate the potential benefits of
using a composite life measure, we also compare our results with a
singular measure of education.

2. Data and methods

The present study uses the Mater Hospital-University of Queensland
Study of Pregnancy (MUSP). The study comprises 7223 singleton birth
children born from 1981 to 1984 in Brisbane, Australia. A number of
waves of follow-up were conducted for both mothers and children,
incorporating mother and child-completed surveys and additional
collection of obstetric and biometric data collected by trained health
professionals. For this study, we incorporate maternal data collected
during early pregnancy, obstetric data from the Mater Hospital for
gestation and birth weight, maternal interviews of respondents at age
14, and interviews of children at age 30. These and further details of the
MUSP study are available in the published literature (Najman et al.,
2005; Najman et al., 2015).

At age 30 interviews, 2257 individuals with obstetric data completed
nine items used to calculate a measure of life success, described later.
From this subsample, we use data where mothers completed (1) prenatal
interviews and (2) age 14 measures of child behavioral problems. Our
sub-sample contains 2044 respondents, 95 of whom were born either
preterm (<37 weeks) or with a low birth weight (<2500 g). Among the
95 respondents, 64 were of low birth weight, while 59 were born
preterm.

Ethics approval for all data collection was obtained from the relevant
human ethics research committees at The University of Queensland and
the Mater Misericordiae Hospital, South Brisbane, Australia. For the
present study, we use de-identified secondary data exempt from Human
Ethics approval by the Australian National University.

MUSP data are not publicly freely available due to privacy and
ethical issues. Researchers wishing to access the MUSP data may apply
for data access via the study website maintained by the University of
Queensland at:  https://social-science.uq.edu.au/mater-university-
queensland-study-pregnancy?p=9#9

2.1. Outcome variables

2.1.1. Total life success

This scale captures the respondent’s level of transitions at age 30
marking some level of successful transition to adulthood along three
dimensions that include (a) socio-economic success; (b) family life/
stability; and (c) happiness/life satisfaction. For (a), socioeconomic
status success is defined having an annual income >$50,000 AUD,
completing at least secondary or tertiary school, and owning or renting
their own accommodation. For (b), success in family life/stability in-
volves ever having one or two partners, living with a partner (cohabiting
or married), and being satisfied with the relationship. For (c), success in
happiness or life satisfaction was defined as being satisfied with life,
being happy with life, and having a good/excellent quality of life. Each
indicator of life success was coded as ‘1°, with all items being summed
together for a total life success score of 0-9. The Crombach’s alpha (@)
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for the scale is 0.76. Further details of the scale are available elsewhere
(Najman et al., 2022; Najman et al., 2023). The life success measure,
originally developed by Farrington and colleagues, has been used to
measure how adversity and resiliency in disadvantaged populations is
linked to achieving overall success in young and middle adulthood in
Australia and the United Kingdom (Farrington et al., 2006; Farrington
et al., 1988; Najman et al., 2023).

2.1.2. Educational attainment

Highest educational attainment by the respondent at age, using four
categories: 1 = Less than secondary school; 2 = Completed secondary
school; 3 = Post-secondary qualification beyond secondary school; and 4 =
Bachelors degree or higher university qualification. Educational attainment
is one measure of success in young adulthood negatively associated with
PT/LBW.

2.2. Predictor variables

2.2.1. Preterm and/or low birth weight

An indicator variable for if the respondent was born preterm (>37
weeks) or had a birth weight > 2500 g. These data were collected at the
time of birth by hospital staff at the Mater-Misericordiae Hospital.

2.2.2. Child behavioral problems

At age 14 interviews, mothers completed items from the Child
Behavioral Checklist (CBCL), Ages 4-18 (Achenbach, 1991). We use six
subscales for the data that include Social-Attention-Thought (SAT) dis-
order (23-items, a = 0.87), Externalizing (33-items, a = 0.92), Aggres-
sion (20-items, a = 0.90), Internalizing (31-items a = 0.88), Depression
(10-items, @ = 0.69), and Total Problems (116-items, @ = 0.95). Further
details of these scales, including scale items, used in the MUSP have been
published elsewhere (Najman et al., 2000). All CBCL scales sum items
used in the scale for a total score.

2.3. Controls

2.3.1. Respondent ethnicity
Mother-reported child ethnicity, with indicators for if the child was
of Indigenous Australian or Asian descent.

2.3.2. Respondent sex at birth
An indicator for if the child was classified as male or female at birth.

2.3.3. Mother’s education

During initial interviews, mothers reported their highest level of
education. We categorize education as not completing secondary edu-
cation, completing secondary education, or completing some form of
post-secondary education.

2.3.4. Mother’s age at birth
Mother’s age at the birth of the respondent.

2.3.5. Mother’s pre-pregnancy body mass index (BMI; kg/m?)
Mother’s pre-pregnancy BMI, based on mother-reported height and
weight in initial interviews.

2.3.6. Mother’s prenatal smoking
The number of times mothers reported smoking during the prior 7
days while in the first trimester of pregnancy.

2.3.7. Mother’s prenatal depression

A 7-item scale (a = 0.79) from the Delusions-Symptoms-States-
Inventory used to measure prenatal depression (Bedford and Foulds,
1977; Najman et al., 2000). The seven items are scored and added
together for a total depression score.
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2.4. Analytical strategy

We use multivariable OLS regression to estimate models presented in
Table 2 to examine if an association between CBCL behavioral problems
and life success is moderated by PT/LBW. As we noted previously, we
expect PT/LBW to be a cumulative disadvantage that may reduce life
success at high levels of problem behavior, but the impact of PT/LBW
may not exert an independent effect on life success given that the vast
majority of those born PT/LBW may have similar outcomes to those of
NBW in existing research.

In Table 3, we use ordered logistic regression models to examine if
similar moderation patterns are observed for LBW moderating CBCL
behavioral problems and education. This allows us to examine the po-
tential benefit of using a multi-dimensional scale for life success in
adulthood, compared to single outcome measures, such as lower
educational attainment or unemployment, which existing psychosocial
research has linked to PT/LBW.

We test six models of the CBCL measures used in analysis. Our main
measures include CBCL Internalizing, Externalizing, and Total Problems
which are extensively reported in research due to their combination of
multiple subscales (Duhig et al., 2000). In addition, we examine the
CBCL Depression and CBCL Aggression that are subscales included,
respectively, in CBCL Internalizing and CBCL Externalizing to examine if
patterns may vary from these main scales. CBCL SAT scale is also used,
given that social, thought, and attention disorders are reported as being
more prevalent for PT/LBW children (Mathewson et al., 2017).

We use complete case analysis in all presented models due to the risk
of Type II error associated with adding random noise to interaction
terms in multiple imputation (Graham, 2009, 2012; Zhang et al., 2019).
While attrition in the overall sample is significant, prior research has
found that attrition bias does not significantly alter outcomes for child
outcomes in research using the MUSP data, as has been generally found
in similar studies (Howe et al., 2013; Najman et al., 2005; Najman et al.,
2015). Prior analysis using the MUSP data does find attrition to occur by
ethnicity and socioeconomic status; to address potential attrition bias,
we include controls for maternal education and ethnicity in all analyses
(Saiepour et al., 2019).

To examine the risk of false-positives, we explore how results may
vary when controlling for increased risk of false-positives using the
Benjamini-Hochberg, Bonferroni-Holm, and Bonferroni tests for
multiple-testing, which have progressively increased risk for false-
negatives (Lee and Lee, 2018; Menyhart et al., 2021). We note that
Menyhart et al. (2021) suggest using stepwise correction tests, such as
Benjamini-Hochberg or Bonferroni-Holm, to reduce risk of false-
negatives in exploratory or new topical studies.

3. Results

Table 1 contains descriptive statistics for PT/LBW respondents and
those born at full-term and normal birth weight. Being PT/LBW was
associated with a lower mean level of educational attainment at age 30
(p < 0.05) and significantly higher rates of prenatal maternal smoking
(p < 0.001). We note that no significant differences emerged for life
success and CBCL age 14 scores.

Table 2 contains the main and moderation effects for PT/LBW and
CBCL scores on life success. For main effects, we find no direct associ-
ation between PT/LBW and life success; however, increasing CBCL
scores are associated with declining life success (p < 0.001). A signifi-
cant moderation effect of PT/LBW is observed for CBCL and life success.
The moderation effect is p < 0.05 for SAT disorders and Anxious/
Depressed, while moderation effects are p < 0.01 for Internalizing,
Externalizing, Aggression, and Total Problems. Similar patterns are
observed for LBW interactions in Supplemental Table 1.

The moderation effect for CBCL interactions, as shown by the co-
efficients in Table 2, is similar across all CBCL measures. To show this
effect, we present the moderating effect of CBCL Internalizing (Fig. 1)
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Table 1
Means and standard deviations for variables in a Brisbane, Australia birth cohort
born between 1981 and 1984, by Preterm/Low Brith Weight Status.

Normal gestation  Preterm or lowb

& birth weight irth weight (PL/LBW)
(n =1949) (n=95)
Mean/ SD Mean/ SD p-value
% %
Educational attainment
(ordinal scale measure) 2.78 0.91 2.63 0.96 0.043
Educational attainment
categories
Not completed secondary school 10.4 13.8 0.211
Completed secondary school 29.5 32.6 0.444
Tertiary qualification (less than
bachelors) 31.8 32.6 0.847
Bachelors degree 28.2 21.0 0.066
Life success 8.57 1.78 8.41 2.03 0.397
Child birth weight (kg) 3.47 0.44 2.30 0.49 0.000
Gestational age at birth (wks.) 39.66 1.26 35.34 2.68 0.000
Low birth weight 0 67.4 0.000
CBCL measures
SAT 5.83 5.50 6.68 6.07 0.143
Internalizing 10.70 7.31 11.06 8.17 0.640
Anxious/depressed 5.94 4.66 5.93 4.86 0.985
Externalizing 9.54 7.38 9.64 7.72 0.896
Aggressive behavior 4.01 3.18 3.93 3.14 0.791
Total problems 29.78 19.78 31.28  22.02 0.471
Other predictors
Female 59.9 59.0 0.849
Maternal smoking 44.89  72.06 70.44  84.47 0.001
Mother tertiary education 22.2 17.9 0.327
Mother 'non-secondary 125 1.6 0.787
education
Respond.ent Indigenous 3.0 39 0.919
Australian
Respondent Asian 3.2 5.3 0.266
Pre-natal depression 8.7 9.5 0.787
Mother’s age 25.63 4.99 25.14 5.20 0.347
Mother’s pre-pregnancy BMI 21.84 3.68 22.04 4.52 0.607

and Externalizing (Fig. 2) on the relationship between PT/LBW and
overall life success. Comparing CBCL internalizing at the Oth and 90th
percentile, we find that predicted life success declines for those with PT/
LBW by ~20% from a score of 9.48 [95% CI: 8.87, 10.04] to a score of
7.46 [95% CI: 6.91, 8.01]; in contrast, for normal BW, life success

Table 2
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declines more gradually from a score of 8.86 [95% CI: 8.72, 9.00] to a
score of 8.29 [95% CI: 8.16, 8.43]. A similar pattern is observed for
CBCL externalizing at the Oth and 90th percentiles, where predicted life
success declines for those with PT/LBW by ~25% from a score of 9.44
[95% CI: 8.90, 10.00] to a score of 7.08 [95% CI: 6.44, 7.72]; in contrast,
for normal BW, predicted life success declines from 8.98 [95% CI: 8.85,
9.11] to a score of 8.04 [95% CI: 7.89, 8.19]. Thus, PT/LBW is associated
with significantly lower life success at higher CBCL measures, compared
with non-PT/LBW children.

Supplemental Table 2 shows the significance of Table 2 interactions
adjusting for multiple-testing 12 tests at p < 0.05. Our analyses find that
CBCL SAT drops below significance for any type of multiple-testing,
while CBCL-Anxious Depressed also drops below significance using the
stepwise Bonferroni-Holm method. Bonferroni corrections use a cutoff
of p < 0.0042, only CBCL internalizing and total problems remaining
significant.

Supplemental Table 3shows the main and interaction effects where
LBW is interacted with CBCL scores to predict the singular outcome of
educational attainment. There are no main effects for PT/LBW; how-
ever, higher CBCL problem behaviors were predictive of lower educa-
tion attainment (p < 0.05 to p < 0.001). The interaction coefficient for
LBW and CBCL Anxious/Depressed score was significant (p < 0.05) in
predicting educational attainment; however, other moderations were
marginal and did reach statistical significance.

4. Discussion

In this study, we used a prospective Australian birth cohort data to
examine the potential moderating effect of PT/LBW for an association
between adolescent problem behaviors and a multi-dimensional mea-
sure life success at age 30. Adjusting for a range for prenatal factors
which may act as confounders of PT/LBW, we controlled for maternal
prenatal BMI, education, smoking during pregnancy, and age at birth,
along with respondent sex and ethnicity. We find evidence of signifi-
cantly lower levels of life success for PT/LBW children with high levels
of behavioral problems, compared to non-PT/LBW children with high
levels of adolescent behavioral problems; this suggests that PT/LBW
respondents with levels of behavioral problems face cumulative disad-
vantages in life success in adulthood when compared to respondents
who are not preterm or LBW. When examining a singular outcome for
education, we find scant evidence cumulative disadvantage for LBW
respondents with high CBCL scores.

The study makes several contributions to the current research liter-
ature on PT/LBW and adult outcomes. To our knowledge, this is the first

Main and moderating effects for Adolescent CBCL problem behaviors on the association between preterm birth and/or low birth weight predicting life success at age 30

in a Brisbane, Australia birth cohort born between 1981 and 1984 (n = 2044).

CBCL problem behavior scale predicting life success

SAT Internalizing Anxious/ depressed Externalizing Aggressive behavior Total problems
Main effect models
PT/LBW Coefficient —0.09 -0.12 -0.13 -0.13 -0.14 —0.11
[95% CI] [-0.45, 0.27] [-0.48, 0.25] [-0.49, 0.24] [-0.49, 0.23] [-0.5, 0.22] [-0.47, 0.25]
CBCL scale Coefficient —0.06%** —0.03%=* —0.04%** —0.05%** —0.09%** —0.02%**
[95% CI] [-0.07, —0.04] [—0.04, —0.02] [-0.06, —0.02] [-0.06, —0.04] [-0.12, —0.07] [-0.02, —0.01]
Moderating effect models
PT/LBW Coefficient 0.36 0.61 0.44 0.54 0.58 0.67*
[95% CI] [-0.18, 0.98] [0.00, 1.22] [-0.14, 1.01] [-0.04, 1.11] [0.00, 1.15] [0.04, 1.3]
CBCL scale Coefficient —0.05%** —0.03%=* —0.04%** —0.04%** —0.08*x* —0.02%**
[95% CI] [-0.07, —0.04] [—0.04, —0.02] [-0.05, —0.02] [-0.05, —0.03] [-0.11, —0.06] [-0.02, —0.01]
PT/LBW X CBCL scale Coefficient —0.07* —0.07** —-0.10* —0.07%* —0.18%* —0.02%*
[95% CI] [-0.13, —0.01] [-0.11, —0.02] [-0.17, —0.02] [-0.12, —0.02] [-0.30, —0.07] [-0.04, —0.01]

95% confidence intervals in square brackets. All model estimates obtained from OLS regression, with results adjusted for conrols that include respondent’s sex,
maternal smoking, mother’s education, ethnicity, pre-natal depression, mother’s age, and mother’s pre-pregnancy BMI. CBCL = Child Behavioral Checklist; PT/
LBW=Preterm birth and/or low birth weight; SAT = Social-Attention-Thought Unadjusted Significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.
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CBCL Internalizing at 14

@ NG&BW [Normal Gestation & Birth Weight]

@ PT/LBW [Preterm or Low Birth Weight]

Fig. 1. Moderation of preterm birth and/or low birth weight association by adolescent internalizing behaviors on life success at age 30 in a Brisbane, Australia birth

cohort born between 1981 and 1984

Life success
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CBCL Externalizing at 14
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Fig. 2. Moderation of preterm birth and/or low birth weight association by adolescent internalizing behaviors on life success at age 30 in a Brisbane, Australia birth

cohort born between 1981 and 1984.

study to show that high levels of problem behaviors in adolescents
moderate the association between PT/LBW and life success at age 30.
While some studies have reported that PT/LBW children may be at
increased risk for attention issues, social problems, and lower rates of
executive functioning, our study is consistent with research that PT/
LBW children have similar levels of adolescent problem behaviors to
normal birth children (Bohnert and Breslau, 2008; Burnett et al., 2013;
Robinson et al., 2020). We identified no studies that have built upon the
association between adolescent problem behaviors and poorer adult
outcomes to examine if PT/LBW children may be at compounded risk for
lower life success in the transition to adulthood. However, within the
context of cardiometabolic diseases, factors such as low socioeconomic
status in parents or children, neighborhood context, health behaviors,
and development of risk factors such as hypertension or obesity, have
been shown to create cumulative disadvantages in health for PT/LBW

children as they age (Barker et al., 1989; Feng et al., 2018; Ferguson
et al., 2015; Johnson and Schoeni, 2011; Wang et al., 2022). It is also
important to consider how PT/LBW children who experience conditions
that limit opportunity, such as poverty, low educational attainment, and
disability, may be at risk for both lower life success and increased dis-
ease risk in later life (Matthews et al., 2010; Prus, 2007).

Our paper also contributes to the existing literature by examining
PT/LBW outcomes using a multi-dimensional measure to examine
broader life success in early adulthood. Our results show that examining
singular adult outcomes may fail, by not comprehensively examining a
successful transition to adulthood. Additionally, many studies rely on
relatively small samples of PT/LBW children in analysis, a problem of
particular concern for research on children born at very or extremely
PT/LBW due to the rarity of these types of birth in populations (Bilgin
etal., 2018; Gu et al., 2017). By increasing the variation in measurement
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for adult outcomes and more fully capturing adversities and successes in
adulthood, life success or other indices may be used to better identify
risk and potential mediating or moderating factors that lead to potential
cumulative disadvantages in the life course. Organizations such as the
World Health Organization have advocated for person-centered ap-
proaches to fully treat the person, while identifying interventions and
policies that improve both adult health and overall wellbeing for in-
dividuals born PT/LBW (Patel and Chatterji, 2015).

As mentioned above, an important implication of this study is
considering how PT/LBW is linked with later processes over the life
course that may create advantage or disadvantages in health and well-
being as individuals progress through the stages of adulthood (McDo-
nough et al., 2015; Montez and Hayward, 2014; Willson et al., 2007).
Within this context, life events can moderate or reduce risk of poorer
outcomes measured by life success. As an example, interventions that
promote executive functioning are known to significantly reduce inter-
nalizing and externalizing behaviors in meta-analyses, along with
related issues, like substance use or criminal justice involvement, that
are known to limit life success such as educational attainment,
employment, and mental wellbeing (Oesterle et al., 2011; Rava et al.,
2017; Yang et al., 2022). By treating PT/LBW children for behavioral
problems in adolescence and other factors that may impede a successful
transition to adulthood, research on PT/LBW using a life course
framework can substantially improve outcomes in adulthood.

The present study has important limitations. While very PT/LBW
effects are generally stronger than for PT/LBW populations, <1% of our
sample is very PT/LBW, making analyses impractical for this population
(Boardman et al., 2002). Subsequent research is needed to verify the
paper’s findings; larger studies with low and high problem behaviors by
PT/LBW status, for example, may have sufficient power to detect our
results in main effects instead of moderation patterns. Differing effects
for mother and child reports or sample consisting mainly of moderate to
high PT/LBW children may also lead to null effects linking BW and CBCL
outcomes, as has been found in the existent literature (Bilgin et al.,
2021a; Bilgin et al., 2021b; Spiker et al., 1992). Due to insufficient
sample size, we are unable to examine variations for ethnic minorities in
the sample. Longitudinal data with more frequent measures in adoles-
cence and adulthood may yield additional insights into how PT/LBW
children may transition into increasing or declining life success in
adulthood while progressing through childhood and adolescence. Lastly,
our sample follows PT/LBW children through age 30; additional
research into middle-age and beyond may provide greater insights into
long-term trends of how adolescent problem behaviors may lead to
disadvantages in later life.

5. Conclusion

This study finds that high levels of adolescent behavioral problems
are associated with lower life success for PT/LBW individuals in the
transition to adulthood, compared to those born at term and of normal
birth weight. The use of a multi-dimensional scale of life success is also
shown to have a greater ability to detect moderation patterns than a
single-outcome measure for educational attainment. By adopting a life
course framework, it is possible to inform the literature on PT/LBW to
identify potential risk and resiliency factors cumulatively impacting the
successful transition into adulthood. By focusing on factors that may
improve successful transitions to adulthood for PT/LBW children, a
more person-centered approach to health and wellbeing may improve
outcomes for individuals born PT/LBW across the lifespan.
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