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Abstract
Aim: Very low birth weight (VLBW: <1500 g) is associated with risk of adverse 
long-term outcomes, including mental health problems. We assessed whether self-
reported mental health differed between young adults born preterm with VLBW and 
term-born controls. We also examined changes in mental health from 14 to 26 years.
Methods: In a prospective cohort study, 61 VLBW and 88 control participants com-
pleted the Strengths and Difficulties Questionnaire at 26 years. Group differences 
were analysed by linear regression with adjustment for sex and parental socioeco-
nomic status. Longitudinal changes from 14 to 26 years were analysed using linear 
mixed model.
Results: Mean total difficulties score was 1.9 (95% CI: 0.5 to 3.5) higher in the VLBW 
than in the control group. Internalising and its subscale emotional problems as well as 
externalising and its subscale hyperactivity/inattention symptoms were higher in the 
VLBW group. From 14 to 26 years, changes in emotional symptoms, peer relationship 
problems, externalising problems, hyperactivity/inattention, and prosocial behaviour 
differed between the groups.
Conclusion: At 26 years, VLBW participants had more self-reported mental health 
difficulties than controls. Emotional symptoms increased from 14 to 26 years in the 
VLBW group, whereas hyperactivity and inattention did not decrease with age as it 
did in the control group.
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1  |  INTRODUC TION

Approximately 5.4% of children in Norway are born preterm.1 About 
4.4% are born with low birth weight (<2500 g), and 1% with very 
low birth weight (VLBW: <1500 g).1 In a global perspective, most 
countries have increasing preterm birth rates.2 At the same time, ad-
vances in perinatal care allow a higher number of these children to 
survive and grow up.3 This accumulates in a rising number of people 
being born too soon. The question of how preterm birth with VLBW 
may affect health into adult age is therefore of vital importance.

Being born preterm with VLBW is associated with higher risk of 
several adverse outcomes, including mental health problems. Long-
term follow-up of individuals born with VLBW to adulthood has un-
covered a high prevalence of internalising problems,4 for example 
emotional difficulties, such as relational issues, anxiety, and depres-
sive symptoms and disorders.5 Findings of externalising problems, like 
conduct and hyperactivity traits, are mixed; Pyhala et al.4 reported 
less externalising problems, including less rule-breaking behaviour, 
while others have found more attention deficit hyperactivity disorder 
(ADHD).5,6 Anderson et al.5 also reported higher odds of meeting cri-
teria for autism spectrum disorder in adulthood. Despite the consid-
erable difficulties that VLBW individuals may face, a surprisingly low 
fraction receives specialised health care addressing these difficulties.7 
Thus, there may be a concealed need for health care, consequently 
emphasising the importance of screening these individuals.

The Strengths and Difficulties Questionnaire (SDQ) is a brief 
screening questionnaire used to assess mental health. Few studies 
have used the SDQ to screen VLBW individuals, and there are no stud-
ies reporting results from the SDQ in an adult VLBW population. By 
parent-report, one study found that most preterm-born children with 
birth weight <1000 g had minimal difficulties on the SDQ problems 
scales.8 We have previously reported results of SDQ in the current co-
hort in adolescence. At 14 years of age, the VLBW participants overall 
reported similar SDQ scores as controls, whereas parents and teachers 
reported more mental health problems for their VLBW teenagers com-
pared with controls.7 Therefore, as the SDQ questionnaire seemed to 
catch group differences in adolescence in parent- and teacher-reports 
but not in self-reports, it is important to know whether this short 
self-report screen catches problems in adulthood. This study aimed 
to uncover whether mental health assessed by the SDQ self-report 
differed between young adults born preterm with VLBW and control 
participants born at term with a normal birth weight. Furthermore, we 
wanted to examine the development of self-reported mental health 
symptoms from adolescence to young adulthood.

2  |  MATERIAL S AND METHODS

2.1  |  Study design

The Norwegian University of Science and Technology Low Birth 
Weight in a Lifetime Perspective (NTNU LBW Life) study is a geo-
graphically based prospective cohort study of VLBW individuals 

born between 1986 and 1988 and admitted to the neonatal inten-
sive care unit (NICU) at St. Olavs Hospital, Trondheim University 
Hospital, Norway. A control group born to mothers living in the 
Trondheim area was recruited from a multicentre study in the same 
time period.9 The participants have been examined at several time-
points during childhood, adolescence, and adult life, recently pre-
sented in a systematic review.10 At 26 years of age, participants were 
invited to a multidisciplinary assessment including assessment by 
the SDQ. The participants had previously been assessed by using 
the SDQ at 14 years of age.7

2.2  |  Participants

2.2.1  |  VLBW

The VLBW group was defined by a birth weight at or below 1500 g 
and were all born before 37 weeks of gestational age. Exclusion cri-
teria at birth were syndromes or congenital malformations. Of 121 
possible participants, 33 died as neonates, two were excluded due 
to syndromes or anomalies, and two were not testable due to severe 
quadriplegia and mental retardation (Figure  1). Of the 84 eligible 
participants, 23 did not consent to the study, leaving 61 participants 
(32 males, 29 females) in the VLBW group. At 14 years of age, SDQ 
data were available for 67 VLBW participants (35 males, 32 females). 
In total, 88 VLBW participants had SDQ data at 14 and/or 26 years 
of age.

2.2.2  |  Control

The control group comprised 120 children born at or above 
37 weeks of gestational age with a birth weight at or above the 
10th centile for gestational age, corrected for sex and parity, ac-
cording to a reference standard using data from the Norwegian 
Medical Birth Registry.9 Two children were excluded due to 
syndromes or anomalies, two could not be reached, and 28 did 
not consent to the study, leaving 88 participants (38 males, 50 
females) in the control group (Figure 1). At 14 years of age, SDQ 

Key Notes

•	 Adults born preterm with very low birth weight reported 
more mental health difficulties compared with term-
born normal birth weight controls.

•	 Both internalising and externalising problems were 
higher in the very low birth weight group, especially 
emotional symptoms and hyperactivity/inattention.

•	 Longitudinal analyses suggested increased emotional 
difficulties from adolescence to young adult age in the 
very low birth weight group.
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data were available for 87 control participants (37 males, 50 fe-
males). In total, 102 control participants had SDQ data at 14 and/
or 26 years of age.

2.2.3  |  Non-participants

There were no statistically significant differences in infants' perinatal 
data, parental socioeconomic status (SES), proportions of being born 
small for gestational age, having cerebral palsy (CP) or low estimated 
intelligence quotient (IQ) between participants and those who did 
not consent to participation at 26 years of age in any of the groups 
(Table S1). Mothers of VLBW participants were 28.4 years (SD = 5.1) 
compared with 26.2 years (SD = 2.9) in mothers of VLBW individu-
als who did not consent to participation (p = 0.008). Previous SDQ 
scores at 14 years of age were higher for internalising problems and 
its subscale emotional symptoms among control participants com-
pared with control individuals who did not consent to participation 
(Table S2).

2.3  |  Background variables

Perinatal and newborn characteristics were retrieved from hospital 
records. Small for gestational age was defined as birth weight < 10th 
percentile for gestational age, corrected for sex and parity.11 Parental 
SES were recorded at the 14- and 19-year follow-up visits, based on a 
combination of education and occupation of both parents according 
to Hollingshead Two-Factor Index of Social Positioning.12 At 14 years 
of age, IQ was estimated by using two subscales of the Wechsler 
Intelligence Scale - Third edition (WISC-III); “Vocabulary” and “Block 
design”.13 Low estimated IQ was defined as below two standard de-
viations (SD) of the mean in the control group. In addition, CP was 
diagnosed by a project paediatrician at the 14-year follow-up.

2.4  |  Outcome measures

The SDQ is a brief behavioural screening questionnaire, available for 
various ages and informants (parents, teachers, other informants).14 
We used the self-report from 11 to 17 years of age (S11-17) and the 
adult form from 18 years (s18+), both in authorised Norwegian ver-
sions (www.sdqin​fo.org). The SDQ has been validated in several stud-
ies from various countries and proved to be useful as an outcome 
measure.15,16 The questionnaire consists of 25 items divided into four 
problem scales of (a) emotional symptoms, (b) conduct problems, (c) 
hyperactivity/inattention, and (d) peer relationship problems, and one 
prosocial behaviour scale.

Each item is rated “not true”, “somewhat true” or “certainly true”. 
“Somewhat true” is always scored 1, whereas “not true” and “cer-
tainly true” are scored either 0 or 2 depending on the wording of 
the item. This generates a score between 0 and 10 for each of the 
four problem scales, where a higher score indicates more problems. 
An internalising score (range 0–20) includes the two scales of emo-
tional symptoms and peer relationship problems, and an externalis-
ing score (range 0–20) includes the two scales of conduct problems 
and hyperactivity/inattention.17 All four problem scales add up to 
generate a total difficulties score between 0 and 40. The scoring 
reverses for the prosocial behaviour scale, where a higher score in-
dicates more prosocial behaviour.

An impact supplement consists of five questions asking whether 
the respondent thinks he/she has difficulties regarding emotions, 
concentration, conduct or in getting along with others. If so, it en-
quires further about chronicity of the problem, overall distress to 
the study participant, interference in everyday life, and burden to 
others. This generates a score that ranges from 0–10, where a high 
score indicates more distress and everyday impairment. If the re-
spondent answers “no” to the first question, the rest of the ques-
tions are not completed, and the impact supplement automatically 
receives a score of zero.18

F I G U R E  1  Flow of participants at the 
26-year follow-up. Abbreviations: VLBW, 
Very low birth weight.

http://www.sdqinfo.org
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2.5  |  Statistics

Background characteristics of the two study groups were com-
pared by Student's t test for continuous and normally distributed 
data, Chi square test for categorical data and Mann–Whitney U test 
for ordinal data. Normality was assessed by visual inspection of the 
histograms and QQ-plots of the residuals. Due to some deviations 
from normality for the SDQ subscales, we used bootstrapping with 
B  =  2000 bootstrap samples and bias corrected and accelerated 
(BCa) method for all SDQ analyses. Group differences in the SDQ 
scales were analysed by linear regression with adjustment for sex 
and parental SES, as these factors could potentially affect mental 
health. We performed sensitivity analyses excluding participants 
with CP and low estimated IQ. Longitudinal changes from 14 to 
26 years of age were analysed using all available SDQ data at one or 
both timepoints in a linear mixed model with SDQ scales as depend-
ent variables, and time, group, time × group and sex as independent 
variables. Statistical significance was set at two-sided p-values at or 
below 0.05, and confidence intervals at 95%.

2.6  |  Ethics

The study was conducted in accordance with the Helsinki 
Declaration. The Regional Committee for Medical and Health 
Research Ethics in Central Norway approved the protocols for each 
follow-up (78–00 May 2000; 2013/636). Participation in the study 

required written informed consent from the study participants as 
well as from parents/legal guardians at the 14-year follow-up.

3  |  RESULTS

3.1  |  Background characteristics

Clinical characteristics of the study participants are presented in 
Table 1. As expected by the study design, the VLBW group had sig-
nificantly lower birth weight, gestational age, and head circumfer-
ence, as well as lower Apgar score at 1 and 5 minutes. Maternal age 
at birth was lower in the VLBW group compared with the control 
group. Parental SES and participant sex did not differ significantly 
between the two groups. More VLBW than control participants had 
CP or low estimated IQ.

3.2  |  Strength and Difficulties Questionnaire at 
26 years

The results from the SDQ self-report at 26 years of age are pre-
sented in Table 2. Adjusted for sex, the mean total difficulties score 
was 1.9 points (95% CI: 0.5 to 3.5) higher in the VLBW compared 
with the control group. Furthermore, VLBW participants had higher 
mean scores for internalising problems and its subscale emotional 
symptoms, as well as higher externalising score and its subscale 

VLBW (n = 61) Control (n = 88) p-value

Mean (SD) Mean (SD)

Birth weight (g) 1203 (247) 3702 (451) <0.001

Gestational age (weeks) 28.9 (2.7) 39.8 (1.2) <0.001

Birth head circumference 
(cm)a

27.0 (2.5) 35.4 (1.1) <0.001

Apgar score 1 minb 6.7 (2.2) 8.9 (0.4) <0.001

Apgar score 5 minc 8.3 (1.8) 9.8 (1.0) <0.001

Maternal age at birth (years)d 28.4 (5.1) 30.6 (4.4) 0.005

Parental SESe 3.5 (1.2) 3.8 (1.1) 0.162

n (%) n (%) p-value

Female 29 (47.5) 50 (56.8) 0.317

Small for gestational age 20 (32.8) 0 (0) <0.001

Cerebral palsy 3 (4.9) 0 (0) 0.067

Low estimated IQf 7 (15.9) 1 (1.4) 0.006

Abbreviations: IQ, intelligence quotient; SD, standard deviation; SES, socioeconomic status; VLBW, 
very low birth weight.
aData missing for 12 VLBW and five control participants.
bData missing for two VLBW and six control participants.
cData missing for two VLBW and five control participants.
dData missing for one VLBW and three control participants.
eData missing for 11 VLBW and 14 control participants.
fData missing for 17 VLBW and 19 control participants.

TA B L E  1  Clinical characteristics 
in a group of very low birth weight 
participants compared with a term-born 
control group
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hyperactivity/inattention. In these scales, mean differences were of 
magnitude 0.36 to 0.50 SD units. Scores for conduct problems, peer 
relationship problems and prosocial behaviour did not differ signifi-
cantly between the groups (Table 2).

Median impact score in both groups were zero (range: 0–5). In 
the VLBW group, 16 (26.7%) participants had an impact score above 
zero compared with 13 (14.9%) participants in the control group. 
Adjusted for sex, the odds of having an impact score above zero was 
2.0 (95% CI: 0.9, 4.6, p = 0.097).

Not all participants had data on parental SES. Birth weight was 
1232 (234) g in VLBW participants with data on parental SES (n = 50) 
compared with 1070 (275) g (p = 0.048) in VLBW participants miss-
ing data on parental SES (n = 11). When we restricted the analyses 
to those with available data on parental SES, mean differences ad-
justed for sex were reduced and no longer statistically significant for 
internalising problems and emotional symptoms (Table 2). When fur-
ther adjusting for parental SES in this sample, the group differences 
remained similar. When we excluded participants with CP and low 
estimated IQ, the mean differences adjusted for sex were slightly re-
duced and no longer significant for internalising problems (0.8; 95% 
CI: −0.3 to 1.8, p = 0.130), externalising problems (0.8; 95% CI: −0.2 
to 1.6, p = 0.110), hyperactivity/attention (0.6; 95% CI: −0.1 to 1.3, 
p = 0.083) and total difficulties (1.5, 95% CI: −0.02 to 3.0, p = 0.056).

3.3  |  Longitudinal changes from 14 to 26 years

The longitudinal changes from 14 to 26 years of age adjusted for sex 
differed significantly between the two groups regarding emotional 
symptoms and peer relationship problems, externalising problems, 
hyperactivity/inattention, and prosocial behaviour (Table 3). While 
both groups had an increase in the score for internalising prob-
lems, this was mainly caused by an increase in score for emotional 
problems in the VLBW group, and peer relationship problems in the 
control group. Both groups had an increased score for prosocial be-
haviour; however it was largest in the VLBW group. In the control 
group, scores for externalising problems, conduct problems, and hy-
peractivity/inattention decreased from 14 to 26 years of age.

4  |  DISCUSSION

4.1  |  Main findings

At 26 years of age, the VLBW participants reported overall more 
mental health difficulties than the control group, indicating a greater 
burden of mental health problems. The VLBW individuals had higher 
mean scores for total difficulties, internalising and externalising 
problems due to higher scores on the emotional symptoms and hy-
peractivity/inattention scales. One out of four reported that the dif-
ficulties influenced their daily life. Parental SES could not explain the 
group differences, however, mean differences were slightly reduced 
when we excluded participants with CP or low estimated IQ. From TA
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14 to 26 years of age, both groups had increasing prosocial behav-
iour and internalising problems, the latter caused by increased emo-
tional problems in the VLBW group, and increased peer relationship 
problems in the control group. The decreased hyperactivity/inat-
tention which was seen in the control group was not present in the 
VLBW group.

4.2  |  Strengths and weaknesses

A strength to the study is the prospective longitudinal design with 
follow-up until adult age, which allows for repeated measurements, 
and enable comparison of adolescent and adult scores. Relatively 
few cohort studies have had follow-up to adult age and have stud-
ied longitudinal changes. Loss to follow-up is inevitable in long-term 
follow-up studies.19 However, there were no differences in back-
ground characteristics between participants and those who did not 
consent to participation at 26 years of age, indicating that the adult 
participants were representative of the initial sample. A relatively 
small sample size may have reduced the power to detect group dif-
ferences. Yet, for the non-significant findings in the main outcome 
analyses, the mean values and standard deviations were highly simi-
lar between the groups, making type II errors less likely. However, 
the sample size was reduced when we excluded participants with 
CP and low estimated IQ and when we adjusted the analyses for 
parental SES among those with available data. Altogether, 25 par-
ticipants did not have data on parental SES, and mean differences 
for internalising problems, emotional problems, and total difficulties 
were slightly reduced when we ran the analyses without these par-
ticipants. This may indicate that VLBW individuals not assessed at 
the 14-year or 19-year follow-up, when parental SES was collected, 
had poorer mental health, which could be related to the lower birth 
weight in these VLBW participants. However, mean differences 

remained essentially the same after adjustment for parental SES, in-
dicating that parental SES could not explain the results, even though 
some of the p-values increased from 0.04 to 0.06 in the smaller 
sample.

Another strength to our study was the opportunity to test the 
usability of a short screening tool in this population. The SDQ is ex-
tensively validated through numerous previously published studies. 
In a review of the psychometric properties, it was found to have sat-
isfactory internal consistency, test-retest reliability and inter-rater 
agreement in childhood and adolescence,15 and also promising psy-
chometric properties in young adulthood, although the adult SDQ 
version is only preliminary examined and needs to be further ex-
plored.20 The SDQ combines hyperactivity and inattention, so that 
separate assessment of these traits is not possible. This is especially 
relevant when studying preterm individuals who typically have inat-
tention more than hyperactivity.21

In this study, only the self-reported version of the SDQ was used 
at 26 years of age. Several studies found that sensitivity increased 
with multi-informant rather than single-informant screening.16,22 A 
recently conducted systematic review found that VLBW adolescents 
often report symptoms within the normal range regarding emotional 
and behavioural problems, whereas their parents consistently re-
port lower general health and behaviour scores than for controls.23 
This was also true for our study population at 14 years of age, where 
self-report scores in the VLBW group were similar to those in the 
control group, except for a lower score on the prosocial behaviour 
scale, while mothers, fathers, and teachers reported higher scores 
for the VLBW compared with the control adolescents in most scales, 
including total difficulties and impact scores.24 One can therefore 
speculate whether use of mother- and father-reports of the SDQ 
at 26 years would have revealed a higher burden of difficulties. 
Nevertheless, self-reports provide descriptions of the participants' 
lives from their own perspective, and we cannot disregard that the 

TA B L E  3  Longitudinal changes in SDQ scales from 14 to 26 years of age in a group of very low birth weight participants compared with a 
term-born control group

VLBW (n = 81) Control (n = 102)

B (95% CI) p-value B (95% CI) p-value p-valuea

Internalising problems 0.6 (0.1, 1.1) 0.048 0.6 (0.2, 1.0) 0.030 0.958

Emotional symptoms 0.8 (0.4, 1.1) <0.001 0.1 (−0.2, 0.4) 0.544 0.026

Peer relationship 
problems

−0.1 (−0.4, 0.1) 0.541 0.5 (0.3, 0.7) <0.001 0.011

Externalising problems −0.1 (−0.7, 0.3) 0.676 −1.2 (−1.8, −0.5) <0.001 0.017

Conduct problems −0.3 (−0.5, 0.1) 0.056 −0.3 (−0.5, −0.2) 0.003 0.725

Hyperactivity/
inattention

0.2 (−0.2, 0.5) 0.401 −0.8 (−1.2, −0.4) 0.002 0.003

Total difficulties 0.5 (−0.3, 1.2) 0.333 −0.6 (−1.4, 0.1) 0.189 0.115

Prosocial behaviour 1.6 (1.3, 1.8) <0.001 1.1 (0.8, 1.3) <0.001 0.033

Note: Regression coefficient B for change between 14 and 26 years in linear mixed models with SDQ scales as dependent variables, and time, group, 
time × group and sex as independent variables.
Abbreviations: B, unstandardised beta; CI, confidence interval; VLBW, very low birth weight.
ap value for between-group differences in longitudinal changes from 14 to 26 years.
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change in self-reported scores could be real and trustworthy. We 
might furthermore speculate that the insight and perspective in adult 
age contribute to a better understanding of one's own strengths and 
difficulties when confronted with adult demands. Thus, the adult 
self-report may give a more correct picture of real-life functioning 
than self-report at younger ages. As one might expect corresponding 
age influences for observations in VLBW and control participants, 
the group differences as well as the longitudinal changes may well 
reflect true differences.

4.3  |  Consistency with literature

This is the first study using the SDQ in adults born preterm. However, 
Burnett et al. used the SDQ in extremely preterm-born children with 
birth weight < 1000 g and found that most preterm children had a 
profile of minimal difficulties at age 7–8 years, although more pre-
term children than controls exhibited the proposed preterm behav-
ioural phenotype with difficulties in emotional, attention, and peer 
or social functioning.

At 26 years of age, we found that the VLBW participants had 
overall more self-reported mental health challenges, best demon-
strated by the higher mean score in the total difficulties scale. Our 
findings of internalising problems, especially more emotional symp-
toms in VLBW adults are in line with previously published findings. 
Combining several cohorts, including the NTNU LBW Life cohort, 
Pyhälä et al.4 revealed a higher prevalence of internalising problems 
in VLBW adults measured by the Achenbach System of Empirically 
Based Assessment Adult Self-Report (ASEBA ASR). In individual par-
ticipant data meta-analysis, Anderson et al.5 reported that VLBW 
and very preterm born adults were at a significant risk of meeting 
diagnostic criteria for anxiety disorder and mood disorder. Findings 
of externalising problems are mixed in the literature. While Pyhälä 
et al.4 found less externalising problems by the ASEBA ASR in com-
bined datasets, Lærum et al.25 reported more externalising problems 
at 26 years of age in the NTNU LBW Life cohort using the ASEBA 
ASR, in line with the present SDQ findings. However, it should be 
noted, as pointed out as a limitation, that the SDQ combines hyper-
activity and inattention and includes this in the externalising prob-
lems scale, while attention problems are not part of the ASEBA ASR 
externalising scale. Nevertheless, both individual participant data 
meta-analyses and a registry-linkage study have reported a higher 
prevalence of ADHD.5,6

The lack of significant differences between the VLBW and 
control group regarding peer relationship problems and prosocial 
behaviour contradicts previously published results. Poor social func-
tioning of adults born preterm has been reported in terms of deficits 
in romantic partnership and self-reported poorer relationship with 
friends.26,27 The discrepancy between such findings and the results 
in this study may be due to the nature of assessment. In the meta-
analysis of Mendonça et al.27 dichotomous outcomes were used, and 
Ni et al.26 used the ASEBA ASR which tends to measure quantity 

of social contacts, while SDQ targets more the experience in social 
relations. It is also possible that the participants were in fact satisfied 
with their peer relations and social functioning in the present setting 
and life situation.

The increased scores in internalising problems due to more emo-
tional symptoms from 14 to 26 years of age indicate long-lasting dif-
ficulties that follow VLBW individuals into adult life. In support of 
this, the Bavarian Longitudinal Study found a persistent risk of atten-
tion problems in VLBW individuals from childhood to adulthood,28 
and Lærum et al.29 even reported a slight increase in psychiatric di-
agnoses from adolescence to adult age. Also, compared with their 
peers who experienced reduced externalising problems due to less 
conduct problems and hyperactivity/inattention, the VLBW adults 
did not shodecline in these scales. They have therefore worsened in 
these areas relative to their peers. Overall, the present study sup-
port findings of elevated symptom burden of mental health difficul-
ties in VLBW individuals.

4.4  |  Clinical implications

The results of this study suggest that VLBW individuals have a 
greater burden of mental health problems at 26 years of age com-
pared with their peers. The significant group differences ranged 
from 0.36 to 0.50 SD units in magnitude, indicating small to moder-
ate effects,30 and one of four experienced an impact in everyday life. 
The emotional problems and the elevated hyperactivity/inattention 
score indicates long-lasting difficulties in these domains. Previous 
findings from our study have documented lower educational level 
and functioning scores than controls, and a higher frequency of un-
employment and disability29 as well as lower health-related quality 
of life.31 This emphasises the importance of using screening tools, 
to ensure early detection and tailored follow-up in school, work-life, 
and social settings for these individuals. The SDQ is short, easy to 
administer, and well suited to give gross information about men-
tal health status. It is also an agreeable questionnaire to fill in as 
it focuses not only on difficulties, but also on strengths. In clinical 
practice, the subjective experience of the patient himself/herself is 
essential when assessing the burden and appropriate intervention.

The study participants were all born between the years of 1986 
and 1988. Even though continuous advancements in medicine allow 
for more children to survive preterm birth with even lower birth 
weights, the sequelae from preterm birth are still overall the same.32 
Recent reports uncover that children born with birth weight less 
than 1000 g have an even elevated risk for inattention and hyper-
activity, internalising and externalising problems, as well as a higher 
prevalence of depression, anxiety and social difficulties.33 These 
outcomes resemble the long-term outcomes of the VLBW adults 
reported in the present study. As the preterm birth rates are rising, 
and a growing number of these children survive to adult age, the 
sequelae following preterm birth constitute an increasingly relevant 
topic.
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5  |  CONCLUSIONS

In our study, VLBW adults had overall more mental health difficulties 
than peers of the same age. They reported more, internalising prob-
lems due to emotional symptoms and externalising problems due to 
hyperactivity and inattention. The emotional symptoms increased 
from 14 to 26 years of age, whereas the hyperactivity and inattention 
did not decrease with age as it did in the control group. As a rising 
number of adults are living with sequelae from being born too small 
and too soon, a screening tool such as the SDQ could be helpful for 
identifying mental health problems of individuals in this population.

AUTHOR CONTRIBUTIONS
MME was involved in analysing and writing up the work. IMHH re-
viewed the manuscript. AMWL was involved in data collection and 
reviewed the manuscript. MSI was involved in conception, planning, 
and carrying out of the study, and reviewed the manuscript. KAIE 
was involved in conception, planning, carrying out, analysing, and 
writing up the work in the present study.

ACKNOWLEDG EMENTS
This study is part of the NTNU Low Birth Weight in a Lifetime 
Perspective Study (NTNU LBW Life) at Department of Clinical 
and Molecular Medicine, Norwegian University of Science and 
Technology. We thank the participants for their cooperation and in-
terest in this study.

FUNDING INFORMATION
The work of Drs. Hollund, Indredavik and Evensen was supported 
by the European Union's Horizon 2020 Research and Innovation 
Program: Research on European Children and Adults born Preterm 
(RECAP Preterm), Grant Number: 733280. Dr. Lærum was supported 
by the Liaison Committee for Education, Research and Innovation 
in Central Norway, Grant Number: 46056817. Drs. Lærum and 
Indredavik received funding from the Research Council of Norway, 
Grant Number: 283791. Drs. Indredavik and Evensen received fund-
ing from the Joint Research Committee of St. Olavs Hospital HF and 
the Faculty of Medicine and Health Sciences, Norwegian University 
of Science and Technology (NTNU), Grant Numbers: 46055600-2 and 
46055600-159. The funders had no role in study design, data collec-
tion and analysis, decision to publish, or preparation of the manuscript.

CONFLIC T OF INTERE S T
The authors declare no conflict of interest.

ORCID
Kari Anne I. Evensen   https://orcid.org/0000-0002-0129-0164 

R E FE R E N C E S
	 1.	 Statistical database [Internet]. Norwegian Institute of Public 

Health. 2022.
	 2.	 Blencowe H, Cousens S, Oestergaard MZ, et al. National, re-

gional, and worldwide estimates of preterm birth rates in 

the year 2010 with time trends since 1990 for selected coun-
tries: a systematic analysis and implications. The Lancet. 
2012;379(9832):2162-2172.

	 3.	 Aarnoudse-Moens CSH, Weisglas-Kuperus N, van Goudoever 
JB, Oosterlaan J. Meta-analysis of neurobehavioral outcomes in 
very preterm and/or very low birth weight children. Pediatrics. 
2009;124(2):717-728.

	 4.	 Pyhälä R, Wolford E, Kautiainen H, Andersson S, Bartmann P, Baumann 
N, Brubakk AM, Evensen KAI, Hovi P, Kajantie E, Lahti M, van Lieshout 
RJ, Saigal S, Schmidt LA, Indredavik MS, Wolke D, Räikkönen K Self-
Reported Mental Health Problems Among Adults Born Preterm: A 
Meta-Analysis. Pediatrics 2017;139(4):pii: e20162690.

	 5.	 Anderson PJ, de Miranda DM, Albuquerque MR, et al. Psychiatric 
disorders in individuals born very preterm / very low-birth weight: 
an individual participant data (IPD) meta-analysis. E Clin Med. 
2021;42:101216.

	 6.	 Robinson R, Girchenko P, Pulakka A, et al. ADHD symptoms and 
diagnosis in adult preterms: systematic review, IPD meta-analysis, 
and register-linkage study. Pediatr Res. 2022. doi: 10.1038/s4139​
0-021-01929​-1. Online ahead of print.

	 7.	 Indredavik MS, Vik T, Heyerdahl S, Kulseng S, Brubakk AM. 
Psychiatric symptoms in low birth weight adolescents, assessed 
by screening questionnaires. Eur Child Adolesc Psychiatry. 
2005;14(4):226-236.

	 8.	 Burnett AC, Youssef G, Anderson PJ, Duff J, Doyle LW, Cheong JLY. 
Exploring the "Preterm Behavioral Phenotype" in Children Born 
Extremely Preterm. J Dev Behav Pediatr. 2019;40(3):200-207.

	 9.	 Bakketeig LS, Jacobsen G, Hoffman HJ, et al. Pre-pregnancy risk 
factors of small-for-gestational age births among parous women in 
Scandinavia. Acta Obstet Gynecol Scand. 1993;72(4):273-279.

	10.	 Evensen KAI, Aakvik KAD, Hollund IMH, Skranes J, Brubakk AM, 
Indredavik MS. Multidisciplinary and neuroimaging findings in 
preterm born very low birthweight individuals from birth to 28 years 
of age: a systematic review of a Norwegian prospective cohort study. 
Paediatr Perinat Epidemiol. 2022;36(5):606-630.

	11.	 Skjaerven R, Gjessing HK, Bakketeig LS. Birthweight by gestational 
age in Norway. Acta Obstet Gynecol Scand. 2000;79(6):440-449.

	12.	 Hollingshead AB. Two Factor Index of Social Position. Hollingshead; 
1957.

	13.	 Wechsler DW. In: Wechsler D, ed. Intelligence Scale for Children, 
Manual. Psykologiförlaget AB; 1999.

	14.	 Goodman R. The Strengths and Difficulties Questionnaire: a re-
search note. J Child Psychol Psychiatry. 1997;38(5):581-586.

	15.	 Muris P, Meesters C, van den Berg F. The Strengths and Difficulties 
Questionnaire (SDQ)–further evidence for its reliability and valid-
ity in a community sample of Dutch children and adolescents. Eur 
Child Adolesc Psychiatry. 2003;12(1):1-8.

	16.	 Essau CA, Olaya B, Anastassiou-Hadjicharalambous X, et al. 
Psychometric properties of the Strength and Difficulties Questionnaire 
from five European countries. Int J Methods Psychiatr Res. 
2012;21(3):232-245.

	17.	 Goodman A, Lamping DL, Ploubidis GB. When to use broader in-
ternalising and externalising subscales instead of the hypothesised 
five subscales on the Strengths and Difficulties Questionnaire 
(SDQ): data from British parents, teachers and children. J Abnorm 
Child Psychol. 2010;38(8):1179-1191.

	18.	 Goodman R. The extended version of the Strengths and Difficulties 
Questionnaire as a guide to child psychiatric caseness and conse-
quent burden. J Child Psychol Psychiatry. 1999;40(5):791-799.

	19.	 Fewtrell MS, Kennedy K, Singhal A, et al. How much loss to fol-
low-up is acceptable in long-term randomised trials and prospec-
tive studies? Arch Dis Child. 2008;93(6):458-461.

	20.	 Brann P, Lethbridge MJ, Mildred H. The young adult Strengths 
and Difficulties Questionnaire (SDQ) in routine clinical practice. 
Psychiatry Res. 2018;264:340-345.

https://orcid.org/0000-0002-0129-0164
https://orcid.org/0000-0002-0129-0164
https://doi.org/10.1038/s41390-021-01929-1
https://doi.org/10.1038/s41390-021-01929-1


    |  77ERIKSEN et al.

	21.	 Johnson S, Kochhar P, Hennessy E, Marlow N, Wolke D, Hollis C. 
Antecedents of attention-deficit/hyperactivity disorder symp-
toms in children born extremely preterm. J Dev Behav Pediatr. 
2016;37(4):285-297.

	22.	 Goodman R, Ford T, Simmons H, Gatward R, Meltzer H. Using the 
Strengths and Difficulties Questionnaire (SDQ) to screen for child 
psychiatric disorders in a community sample. Int Rev Psychiatry. 
2003;15(1–2):166-172.

	23.	 Hayes B, Sharif F. Behavioural and emotional outcome of very low 
birth weight infants – literature review. J Matern Fetal Neonatal 
Med. 2009;22(10):849-856.

	24.	 Indredavik MS, Vik T, Heyerdahl S, Kulseng S, Brubakk A. 
Psychiatric symptoms in low birth weight adolescents, assessed by 
screening questionnaires. Eurpean Child & Adolescense Psychiatry. 
2005;14(4):11-236.

	25.	 Lærum AMW, Reitan SK, Evensen KAI, et al. Psychiatric symp-
toms and risk factors in adults born preterm with very low birth-
weight or born small for gestational age at term. BMC Psychiatry. 
2019;19(1):223.

	26.	 Ni Y, Mendonça M, Baumann N, et al. Social functioning in adults 
born very preterm: individual participant meta-analysis. Pediatrics. 
2021;148(5):e2021051986..

	27.	 Mendonça M, Bilgin A, Wolke D. Association of preterm birth and 
low birth weight with romantic partnership, sexual intercourse, and 
parenthood in adulthood: a systematic review and meta-analysis. 
JAMA Netw Open. 2019;2(7):e196961.

	28.	 Breeman LD, Jaekel J, Baumann N, Bartmann P, Wolke D. Attention 
problems in very preterm children from childhood to adulthood: 
the Bavarian Longitudinal Study. J Child Psychol Psychiatry. 
2016;57(2):132-140.

	29.	 Lærum AM, Reitan SK, Evensen KA, Lydersen S, Brubakk AM, 
Skranes J, et al. Psychiatric disorders and general functioning in low 
birth weight adults: a longitudinal study Pediatrics 2017;139(2):pii: 
e20162135.

	30.	 Sullivan GM, Feinn R. Using effect size-or why the p value is not 
enough. J Grad Med Educ. 2012;4(3):279-282.

	31.	 Husby IM, Stray KM, Olsen A, et al. Long-term follow-up of mental 
health, health-related quality of life and associations with motor 
skills in young adults born preterm with very low birth weight. 
Health Qual Life Outcomes. 2016;14:56.

	32.	 Fanaroff AA, Stoll BJ, Wright LL, et al. Trends in neonatal morbid-
ity and mortality for very low birthweight infants. Am J Obstet 
Gynecol. 2007;196(2):147.e1-147.e8.

	33.	 Mathewson KJ, Chow CH, Dobson KG, Pope EI, Schmidt LA, 
Van Lieshout RJ. Mental health of extremely low birth weight 
survivors: a systematic review and meta-analysis. Psychol Bull. 
2017;143(4):347-383.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Eriksen MM, Hollund IMH, Lærum 
AMW, Indredavik MS, Evensen KAI. Mental health in adults 
born preterm with very low birth weight at 14 and 26 years of 
age assessed by the Strengths and Difficulties Questionnaire. 
Acta Paediatr. 2023;112:69–77. https://doi.org/10.1111/
apa.16549

https://doi.org/10.1111/apa.16549
https://doi.org/10.1111/apa.16549

	Mental health in adults born preterm with very low birth weight at 14 and 26 years of age assessed by the Strengths and Difficulties Questionnaire
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Study design
	2.2|Participants
	2.2.1|VLBW
	2.2.2|Control
	2.2.3|Non-­participants

	2.3|Background variables
	2.4|Outcome measures
	2.5|Statistics
	2.6|Ethics

	3|RESULTS
	3.1|Background characteristics
	3.2|Strength and Difficulties Questionnaire at 26 years
	3.3|Longitudinal changes from 14 to 26 years

	4|DISCUSSION
	4.1|Main findings
	4.2|Strengths and weaknesses
	4.3|Consistency with literature
	4.4|Clinical implications

	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	REFERENCES


