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Background Advances in neonatal care have improved survival rates for infants born very preterm (VP) and/or 
with very low birth weight (VLBW), yet their long-term outcomes into adulthood remain understudied. 
Objectives To assess the impact of VP/VLBW status on mortality, educational attainment, and labor market out-

comes in early adulthood using data from the RECAP Preterm Project.

Methods We used harmonized data from 5 nationally representative cohort studies in high-income countries 
(Canada, Germany, the Netherlands, New Zealand, and Norway) participating in the RECAP Preterm Project. 
Our sample included 2493 individuals born VP/VLBW and 496 control patients born at term. We used coarsened 
exact matching to compare adult outcomes between infants who were VP/VLBW and those born at term and an 
instrumental variable approach—using maternal nulliparity—to estimate the marginal effect of gestational age 
within the VP/VLBW group.

Results Mortality before adulthood was 16.7 percentage points greater among individuals who were VP/VLBW 
compared with control infants born at term (95% CI 13.2-20.2). Among survivors, the likelihood of attaining less 
than secondary education was 4.3 percentage points greater (95% CI − 0.8 to 9.4). Differences in economic activity 
and working hours were small and uncertain. Within the VP/VLBW group, each additional week of gestational age 
was associated with a 6.8 percentage point reduction in mortality (95% CI − 12.7 to − 1.0), with weaker associations 
for educational and labor market outcomes.

Conclusions VP/VLBW birth is associated with elevated mortality and educational disadvantage in early adult-

hood. These findings highlight the importance of long-term support for this population beyond neonatal survival, 
particularly in education and development policy. (J Pediatr: Clin Pract 2026;19:200196).

T 
he long-term consequences of preterm birth are becoming increasingly relevant as advances in neonatal care have signif-

icantly improved survival rates for infants born preterm. 1,2 Although the short-term health challenges associated with 
preterm birth are well documented, there is limited understanding of how early-life disadvantages shape outcomes in 

adulthood. Exploring associations between very preterm (VP) birth and very low birth weight (VLBW) with later-life indicators 
such as educational attainment and labor market participation can offer important insights for health and social policy.

A key challenge in studying long-term outcomes is the lack of data following individuals born preterm into adulthood. Most 
studies focus on outcomes in childhood or adolescence, leaving a critical gap in our understanding of how early disadvantages 
evolve over the life course. This study addresses this limitation by using data from the RECAP Preterm Project, 3-6 which har-

monizes multiple cohort studies of individuals born VP or VLBW across 5 high-income countries: Canada, Germany, the 
Netherlands, New Zealand, and Norway. These cohorts follow participants into early or midadulthood, enabling analysis of 
long-term educational and economic outcomes as well as mortality.

We adopt a 2-pronged methodological approach. First, we use coarsened exact

matching (CEM) to estimate differences in adulthood outcomes between indi-

viduals who were VP/VLBW and control patients born at term, controlling for

a range of covariates. Second, we assess how outcomes vary with each additional

week of gestational age within the VP/VLBW group. To address potential endo-

geneity in gestational age, we used an instrumental variable (IV) strategy, using
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nulliparity as an instrument—a variable shown in previous 
literature to be associated with gestational duration. 7-10

By combining harmonized data from multiple countries 
with rigorous empirical methods, this study seeks to deepen 
understanding of how early gestational disadvantages trans-

late into adulthood outcomes and whether these effects 
vary incrementally with gestational age. The findings 
contribute to evidence on the life-course consequences of 
preterm birth and inform the design of policies aimed at sup-

porting this vulnerable population.

Methods

Study Population

Our data come from the RECAP Preterm Project. 3,5,6 which 
is a consortium of longitudinal cohort studies of individuals 
born VP/VLBW in developed countries. Our analysis uses 
data from 5 countries: the Netherlands (Project on Preterm 
and Small for Gestational Age Infants [POPS]), Germany 
(data from Bavaria, Bavaria Longitudinal Study Cohort), 
New Zealand (NZ), Canada (CD) and Norway (Norwegian 
University of Science and Technology). We chose these coun-

tries because they have follow-up surveys in adulthood. 
Table I presents details of the birth year of each cohort, the 
number of adulthood follow-ups available, and the age of 
the cohorts at the time of these follow-ups. In addition, 
Table I outlines the inclusion criteria for each study and 
indicates whether a term-born control group is available 
for comparison.

All cohorts in our study were born in the 1980s, with the 
exception of the Canadian cohort, which is 1-8 years older 
than the median of other cohorts. For all 5 countries, we 
have follow-up data collected when the participants were in 
their mid-20s, which is the primary age range we focus on 
throughout this research. In terms of inclusion criteria, 4 
countries included individuals on the basis of very low birth 
weight (birth weight [BW]< 1500 g) and/or VP birth (gesta-

tional age <32 weeks). However, for Canada, the selection 
criteria are stricter, focusing on extremely low birth weight 
(BW <1000) and extreme preterm birth (gestational age 
<28 weeks), respectively. We pooled data from all 5 countries 
to create a comprehensive dataset of 2493 individuals born 
very preterm and/or very low birth weight, referring to our 
combined sample as the VP/VLBW sample henceforth.

Explanatory Variables

To account for potential confounding factors, we selected 
control variables that were available across all 5 cohort 
studies, including birth outcomes (BW, Hadlock small for 
gestational age [SGA] indicator, 11 sex), parental characteris-

tics (parental education), and neonatal outcomes (duration 
of assisted ventilation), all of which is measured at birth. 

For parental characteristics, we used the education level of 
the least-educated parent as a key variable (we also tried edu-

cation level of the mother, and the results were similar). To 
ensure consistency across all countries, we harmonized the 
years of education by constructing an indicator variable that 
equaled one if the least-educated parent had lower secondary 
education International Standard Classification of Education 
0-2). Regarding neonatal outcomes, we included the duration 
of assisted ventilation as a measure of neonatal health status.

Outcome Measures

The outcomes of our study were measured when the partic-

ipants were in their mid-20s. We selected variables that are 
consistently available across all datasets. We began by exam-

ining the mortality rate before adulthood, because all indi-

viduals observed for educational or labor market outcomes 
are survivors. This means our analysis is inherently limited 
to those who represent the greater end of the distribution 
in terms of gestational length and/or BW, because individuals 
with poorer outcomes may not have survived to be observed.

Statistical Analysis

Our analysis included 2 approaches. First, we examined the 
differences in adult outcomes between the VP/VLBW sample 
and the control group born at term. Individuals in the con-

trol group were selected from infants born at term (gesta-

tional age ³37 weeks) in the same year. This approach 
focuses on comparing the levels of outcomes between our 
sample of interest and individuals with normal birth charac-

teristics. Next, we concentrated on the VP/VLBW sample 
alone, investigating the impact of one additional week of 
gestational age on adulthood outcomes. This method allowed 
us to assess the marginal effect of gestational age within the 
VP/VLBW sample.

Matching Method. To achieve the first goal, we matched the 
observations using the CEM method, 12 based on all baseline

Table I. Specification of data sets

Geographic regions Birth year
Number of adulthood

follow-ups Age at follow up Selection criteria
Control
group

Netherlands (POPS) 1983 3 19, 28, 35 Gestational age <32 or BW <1500 g Not available
Bavaria, Germany (Bavaria

Longitudinal Study Cohort)
1985-1986 1 26-28 Gestational age <32 or BW <1500 g Term born

New Zealand (NZ) 1986 2 22-23, 26-30 BW < 1500 g Term born

Canada (CD) 1977-1982 2 24, 35 BW < 1000 g Term born
Norway (Norwegian University

of Science and Technology)
1986-1988 1 26 BW < 1500 g Term born
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characteristics available in both the VP/VLBW sample and 
the term born control group, such as sex, family background, 
maternal age, nulliparity, and country (see Van Beek et al 13 

for similar choice of baseline variables). Because the 
Netherlands (POPS) cohort did not include a term-born 
control group, data from the Netherlands were excluded 
from the analysis in this section. In addition, New Zealand 
data do not have any information about mortality before 
adulthood in the control group. Hence, we have to exclude 
New Zealand from the mortality analysis in this subsection.

For family background, we relied on parental education 
level as a consistent variable available across all countries and 
in both the VP/VLBW and control groups. We present results 
using the CEM method as our baseline. We used the CEM 
function from the cem package in R with automatic cut-

points. For robustness, we also report results using propensity 
score matching. 14 We used the nearest neighbor method via 
the MatchIt package in R, with a logistic regression model to 
estimate propensity scores. Both methods are effective in eval-

uating the average treatment effect on treated individuals 15 ; 
however, some studies suggest that CEM may perform better 
with smaller number of baseline covariates for matching. 16-18

More specifically, we regressed the outcome variable of in-

dividual i (Y i ) on a treatment indicator, which takes the value 
of 1 if the individual was VP/VLBW and 0 otherwise (treat-

ment i ), along with country fixed effects (c i ) to control for 
country-specific differences in outcome levels. The regression 
model is specified as:

Y i = α · treatment i + c i + ϵ i (1)

In this equation, α represents the average treatment effect 
on the treated individuals, accounting for country-specific 
fixed effects (c i ). ϵ i is the error term.

IV Method. Our second approach involved investigating the 
effects of 1 extra week of gestational age if the infant was born 
VP/VLBW. For this purpose, we limited our observations to 
the VP/VLBW sample and regressed the outcome variables 
we previously mentioned on gestational age, along with a 
set of control variables for birth outcomes, family back-

ground, and neonatal care received.

Specifically, in equation (2), we regressed the outcome var-

iable for individual i (Y i ) on the duration of gestational age 
(GA i ), along with a set of control variables X i and country 
fixed effects c i . For the control variables, we chose those 
that are commonly controlled for in the literature (see, eg, 
Medlock et al 19 ) and included parental education and 
maternal age to represent family background, sex, an indica-

tor for Hadlock measure of SGA, 11 BW for birth outcomes, 
and the duration of assisted ventilation as a measure of 
neonatal health status. We used clustered SEs at country level 
to account for within country correlations (we used R pack-

age lfe to run the IV regression). 20

Y i = ß · GA i + X i + c i + ε i (2)

There is a potential bias in estimating equation (2) because 
not all relevant characteristics that influence both gestational 
age and later outcomes are observed in our data. Therefore, 
there may be omitted variables (eg, household income) that 
are correlated with both gestational age and the outcome var-

iable Y i . To address this issue, we used an IV for gestational 
age that is correlated with gestational age but is independent 
of the error term in equation (2).

Our proposed IV is an indicator of whether the mother is 
nulliparous. Several studies have demonstrated that nullipar-

ity is associated with lower gestational age and an increased 
risk of prematurity. 7-10 The Norwegian cohort was excluded 
from the IV analysis because information on maternal nulli-

parity was not available in this dataset.

Results

Testing the Model Hypothesis 
Matching Method. Table II shows the balance of baseline 
variables before and after performing CEM. As shown, 
there were fewer girls and more parents with low education 
in the VP/VLBW group compared with the control group. 
In addition, mothers in the VP/VLBW group tended to be 
younger, and there were fewer nulliparous mothers. After 
performing the matching, we found that the differences 
between the 2 groups became smaller, and for most 
variables, the difference was no longer statistically

Table II. Balance of baseline variables before and after matching

Variables

VP/VLBW Control

Diff P valueMean SD No. Mean SD No.

Before matching
Female 0.47 0.50 1157 0.54 0.50 595 − 0.07 .01
Parent with low education 0.13 0.33 1157 0.08 0.28 595 0.04 .01
Mother’s age 27.10 5.45 1157 28.90 4.63 595 − 1.80 <.01
Nulliparous 0.47 0.50 1157 0.53 0.50 595 − 0.07 .04

After matching
Female 0.50 0.50 758 0.49 0.50 510 0.02 .57
Parent with low education 0.07 0.25 758 0.06 0.24 510 0.00 .73
Mother’s age 27.70 4.83 758 28.80 4.55 510 − 1.18 <.01
Nulliparous 0.50 0.50 758 0.54 0.50 510 − 0.03 .32

The reported P values reflect the results of 2-sample t tests comparing the VP/VLBW and control groups.
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significant, except for maternal age. However, it is worth 
noting that the difference in mean maternal age between 
the groups after matching was reduced to just 1 year, which 
mitigated the potential bias from this imbalance.

IV Method. The IV method relies on 2 key assumptions: 
relevance, meaning the instrument must be strongly corre-

lated with the endogenous variable, and exclusion restriction, 
which requires that the instrument—here, an indicator for 
nulliparity—affects the outcome (eg, educational attainment 
or labor market participation) only through gestational age. 
To assess relevance, we regressed gestational age on nullipar-

ity. Table III, column 1, shows a strong correlation, with an 
F-statistic of 198, well above the threshold for weak 
instruments. 21 Including covariates in column 2 reduced 
the correlation slightly, but the F-statistic remained greater 
than 29 (for a single endogenous variable and a single 
instrument, a first-stage F-statistic >25 indicates that the 
instrument is not considered weak 20 ). We accounted for 
nonrandom attrition using inverse probability weighting; 
the first-stage regression with inverse probability weighting 
(column 3) yielded an even greater F-statistic, further 
confirming instrument strength.

The exclusion restriction cannot be directly tested, but we 
adopted 2 strategies to assess its plausibility. First, previous 
studies have shown seasonal variation in gestational 
age. 22-24 In the New Zealand cohort, we used season of birth 
as an additional instrument and conducted a Sargan test 25 to 
assess whether the instruments were valid. The test yielded a 
P value of .22, suggesting no evidence that the instruments 
were invalid or that the model violated the required statistical 
assumptions. Second, we tested whether nulliparity corre-

lated with maternal characteristics such as smoking, socio-

economic status, marital status, and ethnicity, known to be 
associated with both neonatal outcomes and social determi-

nants. 26,27 We found no significant associations, supporting 
the validity of the exclusion restriction.

Summary Statistics

Table IV presents the summary statistics for 4 groups of 
variables for the VP/VLBW and control groups. Please note 
that some variables are not available for some countries. 
For example, in the control group of Canada, we do not 
have information about maternal age. In, Norway, we do 
not have information about nulliparity neither in VP/ 
VLBW nor in control group. Table IV only includes 
observations that have all birth outcome and parental 
characteristics measures in both VP/VLBW and control 
group. In our VP/VLBW cohort, the average gestational 
age was 30 weeks, and the average birth weight was 1179 g, 
which was approximately 10 weeks and 2200 g lower than 
control group, respectively. There were fewer female 
patients in our VP/VLBW sample. In addition, 43% of the 
VP/VLBW sample were SGA, which was a substantially 
greater proportion compared with the control cohort, 
where only 4.6% were SGA. Furthermore, one-half of the 
individuals who were VP/VLBW represented the first 
pregnancy of their mothers in both groups.

In terms of parental education, In our VP/VLBW sample, 
27% of infants have parents with low education, which was 
significantly greater than the control sample by a 19 percent-

age point difference. Average maternal age was 27 years at the 
time of giving birth in the VP/VLBW sample, which was 2 
years lower than in the control group. On average, infants 
in the VP/VLBW cohort received 13 days of assisted ventila-

tion after birth.

In terms of outcomes, Table IV shows that approximately 
28.3% of the VP/VLBW sample died before reaching 
adulthood. This is 35 times greater than the mortality rate 
for children born at term. We then considered 4 types of 
outcomes that are recorded in most of the cohorts. It is 
important to note that the number of observations 
decreases when analyzing follow-up surveys as the result of 
attrition across all cohorts. Strategies to account for this 
attrition are discussed at the beginning of the 
Method section.

We assessed the probability of having low education, 
defined as having less than secondary education (Interna-

tional Standard Classification of Education 0-2 levels), with 
approximately 25% of respondents classified as having low 
education in the VP/VLBW sample, which was 8 percentage 
points greater than for the controls. In addition, 80% of the 
VP/VLBW sample was economically active, meaning they 
were engaged in paid employment. Among those who were 
employed, the average working hours were 33 hours per 
week. This working hour information was available for all 
countries except Norway. We did not observe any significant 
difference in the mean of these 2 adulthood outcomes be-

tween the VP/VLBW and control groups.

Comparing Outcomes between Patients Who Were 
VP/VLBW and Patients Born at Term

In this subsection, we compare the differences in the adult-

hood outcomes between the VP/VLBW sample and the con-

trol term-born group. It should be noted that for this analysis

Table III. First-stage regression of gestational age on 
nulliparity

Variables

Dependent variable: gestational age

(1) (2) (3)

Nulliparous 0.719
(0.051)

0.361
(0.066)

0.360
(0.063)

Observations 1636 1636 1636
Adjusted R2 0.184 0.694 0.692
Country FE Yes Yes Yes
Controls No Yes Yes
IPW No No Yes
F-stat of excluded var. 198.75 29.91 32.65

IPW, inverse probability weighting.

Shown is the first stage regression of equation (2). In column 1 no control variable is added. In 
column 2, we add all sets of control variables. In column 3 we use IPW. Standard errors are 
clustered at country level. Norway is excluded from the analysis as it does not have any infor-

mation about nulliparity. Control variables are: maternal age, parental low education indicator, 
sex, SGA, birth weight, duration of assisted ventilation.
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we included all countries except the Netherlands, which did 
not have a control group. The point estimate of the coeffi-

cient α of equation 1 is reported in Table V.

The probability that an individual born VP/VLBW died 
before adulthood was 16.7 (95% CI 13.2-20.2) percentage 
points greater compared with patients born at term. This 
considerable difference suggests that those who survive are 
a particularly select group within the VP/VLBW sample. 
Despite this, survivors still experience worse outcomes in 
adulthood in comparison with the control group. Specif-

ically, they had a 4.3 (95% CI − 0.8 to 9.4) percentage point 
greater probability of being low educated. We did not observe 
any statistically significant differences in terms of economic 
activity (95% CI − 9 to 2, percentage point) and working 
hours (95% CI − 2.092 to 2.952 hours); however, the signs 
of the point estimates are consistent with the scenario of 
worse adulthood outcomes for individuals born VP/VLBW.

We also used propensity score matching and compared re-

sults. Point estimates are similar in terms of the sign of the 
coefficient but they are different in size. For example, using 
the PSM method, the probability that an individual born 
VP/VLBW died before adulthood was 9.8 (95% CI 5.7-

13.9) percentage points higher compared with control pa-

tients born at term and the probability of being low educated 
was 8 (95% CI 1.9- 14.1) percentage points greater.

The Value of Extra Gestational Weeks for VP/VLBW 
In the previous subsection, we found evidence of lower 
educational attainment among individuals who are VP/ 
VLBW in adulthood, although this association was only sig-

nificant at 10% CI. In this subsection, we focus on investi-

gating how gestational age influences adulthood outcomes 
within the VP/VLBW sample.

Table VI displays the ordinary least squares estimates from 
equation 2. The findings show that each additional week of 
gestational age decreases the probability of death before 
reaching adulthood by 1.8 (95% CI − 2.8 to − 0.8) 
percentage points. We did not observe any statistically 
significant effect in terms of other adulthood outcomes. 

Table VI also presents the results of the IV analysis, in 
which maternal nulliparity was used as an instrument for 
gestational age. Compared with the ordinary least squares 
results, the estimated effect of gestational age became 
stronger after accounting for potential bias from

Table IV. Summary statistics of variables of the study

Variables Mean SD No. Mean SD No. Diff P value

Birth outcomes
Gestation age, wk 29.60 2.93 2493 39.80 1.01 496 − 10.20 <.01
Female, % 47.10 49.90 2489 53.80 49.90 595 − 6.69 <.01

BW, % 1179.0 323 2493 3450 481 496 − 2270 <.01
SGA, % 43.40 49.60 2489 4.64 21.00 496 38.76 <.01
Nulliparous, % 49.90 50.00 2176 53.30 50.00 330 − 3.47 .24

Parental characteristics
Parent with low education, % 27.10 44.50 1845 8.29 27.60 591 18.81 <.01
Mother’s age, % 27.20 5.15 2416 28.90 4.63 445 − 1.72 <.01

Neonatal outcomes
Duration of assisted ventilation, d 12.70 28.00 2336 NA NA - - -

Adulthood outcomes
Mortality rate, % 28.30 45.10 2493 0.81 8.95 496 27.49 <.01
Low education, % 24.90 43.30 987 16.90 37.50 539 8.00 <.01
Number of working hours 33.40 14.80 802 34.20 13.90 344 − 0.80 .40

Economically active, % 78.70 40.90 1025 79.30 40.50 542 − 0.60 .78

Mortality rate shows mortality at any time before 28 year survey which means 28.3% of 2493 live births died before reaching 28 years old. The number of observations differs between outcomes in 
the control cohort because not all countries provided mortality data for the control group (New Zealand lacked such data), whereas educational data were available for all cohorts in control group. 
Consequently, the number of observations for the education variable (n = 539) is slightly greater than for mortality (n = 496). POPS does not have any control group. Mean shows the average, SD 
shows the SD and No. shows the number of observations. The reported P values reflect the results of 2-sample t tests comparing the VP/VLBW and control groups. For binary variables (coded 0 and 
100), the mean represents the percentage of individuals with the value 100, and the SD is calculated from this binary coding.

Table V. Coarsened exact matching between infants who were VP/VLBW and/or born at term

Outcome variables Mortality Low education Economically active Number of working hours

Treated 0.167
(0.018)

0.043
(0.026)

− 0.035
(0.028)

0.43
(1.287)

Observations 1268 1268 1268 986
Country FE Yes Yes Yes Yes

FE, fixed effects.

The Netherlands was excluded from the analysis because it does not have a control cohort. New Zealand does not have mortality data for control cohorts and is omitted from the first column. SEs are 
reported in the parenthesis.
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unobserved factors. This suggests that infants born at lower 
gestational ages may also be more likely to have other 
unmeasured disadvantages, such as neonatal complications 
or less-favorable socioeconomic conditions, which 
influence later outcomes. We found that greater gestational 
age at birth significantly reduced the probability of 
mortality before adulthood by 6.8 (95% CI − 12.7 to − 1.0) 
percentage points, underscoring the role of additional 
gestational time in enhancing survival rates. However, we 
did not observe any statistically significant effects of 
gestational age on other adulthood outcomes, such as low 
educational attainment (95% CI − 37.2 to 3.6 percentage 
points), economic activity (95% CI − 29.4 to 12.2] 
percentage point), or working hours (95% CI − 1.912 to 
3.411 hours).

One potential concern is that the duration of assisted 
ventilation may be censored for infants who died shortly after 
birth, which could bias the estimated effect of gestational age 
on later outcomes. However, our 2SLS results remain robust 
when we exclude all control variables or omit only the assis-

ted ventilation variable (see the Appendix; available at www. 
jpeds.com). SGA might also be multicollinear with BW and 
gestation age. We omitted SGA from the list of covariates 
and the results remained stable (Appendix; available at 
www.jpeds.com). Another concern is the nonlinearity in 
mortality with respect to gestational age. We tried probit 
and logit model for the mortality, and marginal effects are 
quite similar to the linear probability model.

Discussion

This study contributes to the growing body of research on the 
life-course implications of VP/VLBW, highlighting substantial 
disparities in outcomes between individuals born VP/VLBW 
and their counterparts born at term. The observed mortality 
risk before adulthood was notably greater among the VP/ 
VLBW group, even when limiting the sample to individuals 
discharged after birth. Among survivors, there was a greater 
likelihood of lower educational attainment. Although

estimates for labor market participation and working hours 
did not show large effects, the direction of associations sug-

gests potential long-term disadvantages in eco-

nomic engagement.

Within the VP/VLBW group, we found that each addi-

tional week of gestation was associated with a marked reduc-

tion in the probability of mortality before adulthood, 
although the effect on educational and economic outcomes 
was less pronounced. These results are consistent with a 
gradient in vulnerability linked to gestational age, particu-

larly with regard to survival, and point to the importance 
of early gestational development as a determinant of 
later outcomes.

Our findings are in line with earlier research from various 
European countries showing negative associations between 
preterm birth and educational achievement of school aged 
children. 28-32 Several studies emphasize that the effects are 
strongest for individuals born extremely preterm 
(<28 weeks). 32,33 Additional birth-related indicators—such 
as being SGA or having low Apgar scores—also have been 
linked to educational disadvantage in studies from Sweden 
and Denmark. 28,34 However, there is less evidence on the 
persistence of these disadvantages into adulthood, largely as 
a result of limitations in available data.

Our study builds on emerging research tracking individ-

uals born preterm into adulthood. 35,36 A meta-analysis, for 
example, found that adults who were VP/VLBW were less 
likely to complete secondary education or be employed and 
more likely to receive welfare benefits compared with adults 
who were born at term. 37 Our findings are broadly consistent 
with this pattern and strengthen the case for early develop-

mental disadvantage persisting into adult life. Although we 
did not observe differences in all adulthood outcomes, this 
may reflect limited statistical power in later-life measures 
or delayed emergence of effects.

Strengths and Limitations

Key strengths of this study include the use of harmonized, na-

tionally representative cohort data from multiple high-

Table VI. Ordinary least squares and two stage least square effect of 1 extra gestational week on the outcomes for VP/ 
VLBW

Variables

Mortality Low education Economically active Number of working hours

(1) (2) (3) (4)

Ordinary least squares

Gestational age − 0.018
(0.005)

0.011
(0.011)

− 0.005
(0.006)

0.292
(0.265)

Two stage least square
Gestational age − 0.0682

(0.0299)
− 0.168
(0.104)

− 0.0862
(0.106)

0.749
(1.357)

Observations 1,636 887 918 761
Controls Yes Yes Yes Yes

Country FE Yes Yes Yes Yes
Mean of dep. var. 0.11 0.27 0.79 33.3

SEs are clustered at country level. Norway was excluded from the analysis because it does not have any information about nulliparity. Control variables are maternal age, parental low education 
indicator, sex, SGA, BW, and duration of assisted ventilation.
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income countries and the application of rigorous methods, 
including coarsened exact matching and an IV approach. 
The availability of a term-born comparison group in 4 co-

horts enhances interpretability.

However, the study is not without limitations. First, lon-

gitudinal follow-up into adulthood resulted in some attri-

tion, which may introduce bias. Second, the Dutch POPS 
cohort did not include a term-born control group, 
reducing comparability. Third, heterogeneity in data 
collection and definitions across cohorts constrained our 
ability to harmonies variables and limited the scope for 
alternative instruments in the IV analysis. Fourth, findings 
may not generalize to lower-income settings with different 
health care systems. Fifth, the absence of strong associa-

tions with labor market outcomes may reflect low statistical 
power, as the number of individuals who are VP/VLBW 
and who have reached adulthood remains modest. Sixth, 
the definition of adulthood in this study is limited to the 
mid-20s, whereas key transitions in education and employ-

ment may continue well into the 30s in contempo-

rary contexts. 38,39

Please note that our adulthood outcomes are measured in 
early adulthood, and as mentioned previously, many individ-

uals in the control group are not low educated—that is, they 
are still in higher education. Therefore, finding no statisti-

cally significant effects on labor market outcomes is expected. 
These effects may become more pronounced in later adult-

hood. Finally, because the participants in the cohorts in 
this study were born in the 1980s, the results reflect obstet-

rical and neonatal care practices of that era. Consequently, 
these findings may not fully represent outcomes for contem-

porary cohorts of extremely preterm infants, who have 
benefited from substantial advances in perinatal and neonatal 
medicine.

Implications for Policy and Practice

Our results underscore the need to address not only survival 
but also long-term developmental trajectories in individuals 
born VP. Although mortality in high-income settings has 
decreased as the result of advances in neonatal care, 40 many 
individuals who were born VP/VLBW continue to face 
enduring cognitive, educational, and psychosocial chal-

lenges. 41 Structured early intervention programs, including 
parental support, developmental therapy, and tailored 
educational services, could help mitigate these challenges. 
Schools also may play a critical role in supporting preterm-

born children through individualized learning plans and bet-

ter awareness of neurodevelopmental differences.

Directions for Future Research

Further research should explore the mechanisms through which 
gestational age affects long-term outcomes and how these are 
shaped by postnatal interventions, family environment, and so-

cioeconomic status. Longitudinal studies extending into later 
adulthood would help clarify whether the disadvantages seen 
in the mid-20s widen or diminish over time. n
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