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ABSTRACT
We need to understand the outcomes into adulthood for survivors born either extremely
low birthweight (ELBW; <1,000 g) or extremely preterm (EP; <28 weeks’ gestational age),
particularly their blood pressure and cardiovascular metabolic status,respiratory func
tion, growth, psychological and mental health performance, and functional outcomes.
Blood pressure is higher in late adolescence and early adulthood in ELBW/EP survivors
compared with controls. In some studies, expreterm survivors have higher insulin and
blood lipid concentrations than controls, which may also increase their risk for later
cardiovascular disease. ELBW/EP survivors have more expiratory airflow obstruction
than do controls. Those who had bronchopulmonary dysplasia (BPD) in the newborn
period have even worse lung function than those who did not have BPD. As a group,
they are unlikely to achieve their full lung growth potential, which means that more of
them are likely to develop chronic obstructive airway disease in later life. Although they
are smaller than term born controls, their weight gradually rises and ultimately reaches
a mean z-score close to zero in late adolescence, and they ultimately attain a height zscore close to their mid-parental height z-score. On average, ex-preterm survivors have
intelligence quotient (IQ) scores and performance on tests of academic achievement
approximately 2/3 SD lower than do controls, and they also perform less well on tests of
attention and executive function. They have similar high rates of anxiety and depression
symptoms in late adolescence as do controls. They are, however, over-represented in
population registries for rarer disorders such as schizophrenia and Autism Spectrum
Disorder. In cohort studies, ex-preterm survivors mostly report good quality of life and
participation in daily activities, and they report good levels of self-esteem. In population
studies, they require higher levels of economic assistance, such as disability pensions,
they do not achieve education levels as high as controls, fewer are married, and their
rates of reproduction are lower, at least in early adulthood. Survivors born ELBW/EP will
present more and more to health carers in adulthood, as they survive in larger numbers.
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considerable precision. Moreover, rare outcomes can be com

INTRODUCTION

pared between groups of interest. A relative drawback of pop
As more infants born either extremely low birthweight (ELBW;

ulation linkage studies is that the outcomes are determined by

<1,000 g) or extremely preterm (EP; <28 weeks’ gestational age)

those reported to health care systems, which exist primarily for

survive into adulthood with advances in perinatal and neonatal

financial reasons rather than for accuracy or completeness of

care, they will present increasingly to health carer providers in

all diagnoses relevant to an individual. Moreover, the data relate

adulthood over the coming years. In addition to the health issues

mostly to diagnoses for hospital admissions, or to prescription of

common to all adults, it is important to understand if there are any

medications; not all health problems require hospital admission

health problems unique to being born very tiny or too early. The

or drug prescriptions. Clearly, not all relevant outcomes of interest

aim of this article is to review the evidence that has accumulated

are captured by routine health care systems. Consequently, co

concerning the health and functional outcomes into adulthood of

hort studies, where participants are assessed in detail to answer

survivors born either ELBW or EP. The areas covered will include

specific questions, are also required, to complement data from

blood pressure and metabolic disorders related to cardiovascular

population linkage studies.

disease, respiratory function, particularly expiratory airflows,

This review will synthesise data from multiple sources, but will

growth, psychological performance, academic achievement,

focus on well-designed cohort studies, both from geographically-

mental health, and functional outcomes.

defined regions or from single hospitals, as well as populationlinkage studies. Of the cohort studies, data from 297 consecutive
survivors born ELBW/EP in the state of Victoria in 1991-92 and
262 term-born controls matched for sex and sociodemographic

METHODOLOGICAL ISSUES

variables and who were assessed at 18 years of age will recur in
To determine rates of outcomes requires knowledge of the

different sections. This latter cohort of ELBW/EP survivors and

number with the outcome divided by the number at risk. Ideally

controls, known as the The Victorian Infant Collaborative Study

the number at risk would be derived from entire populations of

(VICS) 1991-92 cohort, has been extensively studied, covering

infants born within geographical regions over finite periods of

most of the areas in this review.

time. Next best would be complete cohorts derived from single
hospitals, or networks of hospitals, which report outcomes on all
infants cared for within their institutions over discrete periods of

CARDIOVASCULAR OUTCOMES

time.
To understand if rates of outcomes are more prevalent in sur

Cardiovascular disease is responsible for approximately one-

vivors born ELBW/EP, it is important to have controls born of

third of all deaths in the developed world . High blood pressure

normal birthweight (≥2,500 g) or at term (≥37 completed weeks’

is a particular risk variable for cardiovascular disease and is im

gestational age) who are assessed simultaneously with preterm

portant when considering primary prevention of cardiovascular

cohorts, with assessors blinded to knowledge of the group to

disease. On a population level, every 2 mmHg decrease in diastolic

which individuals belong.

blood pressure is associated with a 17% decrease in the prevalence

Another important issue is the follow-up rate; the higher the
better. Unfortunately, those not followed have higher rates of

2)

of hypertension, a 6% reduction in coronary artery disease and a
3)

15% reduction in stroke or transient ischemic attacks .

adverse outcomes compared with those who are followed, and

In a recent individual participant data meta-analysis of nine

hence low follow-up rates will result in underestimations of ad

cohort studies from Europe, North America, and Australia, 1571

1)

verse outcomes, particularly for psychological disorders .

very low birthweight (VLBW; <1500 g) survivors were compared
4)

In recent years there have been many reports on whole pop

with 777 controls . The cohorts were born between the late 1970s

ulations where data from the perinatal period have been linked

and the early 1990s, and had their blood pressures measured

to data on rates of health problems in later life; many such re

clinically at ages ranging from 16-24 years. Systolic blood pressure

ports come from Scandinavian countries. Large sample sizes are

was higher in the VLBW groups compared with the controls by a

possible and hence rates of outcomes can be determined with

mean of 3.4 mmHg, with a 95% confidence interval (CI) 2.2 to 4.6
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mmHg. Diastolic blood pressure was higher in VLBW survivors by

girls. In contrast, in boys born preterm compared with controls

a mean of 2.1 mmHg (95% CI 1.3 to 3.0). The differences between

there was little difference in blood pressure but higher cholesterol

VLBW and control groups were larger in females than in males.

by 7%, and 12% higher low-density lipoprotein cholesterol and

Ambulatory blood pressure is also higher in ex-preterm survi

apolipoprotein B concentrations.

vors. From the VICS 1991-92 cohort, 179 ELBW/EP 18-yearolds and 125 contemporaneous controls had ambulatory blood
5)

pressure measured for 24 hours . Recordings were taken ½

EXPIRATORY AIRFLOWS

hourly when awake, and hourly when asleep. The preterm group
had significantly higher mean systolic blood pressures over 24

Airway growth peaks in the early to mid-20s, after which it

hours (mean difference 3.2 mmHg, 95% CI 0.1, 6.4), and when

gradually declines with age . Fortunately most people will never

awake (mean difference 3.9 mmHg, 95% CI 0.7, 7.2). Mean blood

develop symptomatic lung disease from the natural decline in

pressure and diastolic blood pressures were also higher in the

lung function with age. However, it appears that airway growth is

preterm group compared with controls. Importantly, blood pres

suboptimal in those born ELBW/EP compared with controls, not

sure tracked over time within individuals; systolic blood pressure

only in childhood but also in adulthood; hence more ELBW/EP

at age 8 years was positively associated with systolic blood pressure

survivors may develop chronic obstructive pulmonary disease as

at age 18 years, which means that some individuals destined for

they age than would otherwise be expected.

higher blood pressure in adulthood may be able to be identified
earlier in childhood.

9)

Expiratory airflows were measured at 18 years of age in 70%
of the ELBW/EP group and 59% of controls in the VICS 1991-92
10)

In whole populations, being born EP is associated with higher

cohort . Values were adjusted for age, height, sex and ethnicity

rates of being treated for hypertension; in a study of 636,552 live

and z-scores produced relative to the reference values of the Glo

births born in 1973-79 in Sweden the odds ratio for any antihy

bal Lung Initiative . The variables measured included the forced

pertensive medication at ages 25-37 years was 2.5 (95% CI 1.1, 5.7)

expired volume in one second (FEV1), the forced vital capacity

for those born at 23-27 weeks’ gestation compared with those born

(FVC), the ratio of the two (FEV1/FVC), and the flow between

6)

11)

at 37-42 weeks . In that study there was a gradual reduction in the

25% and 75% of the vital capacity (FEF25-75%). The ELBW/EP group

odds of receiving antihypertensive medication as gestational age

had substantially reduced airflows for all variables relative to the

increased towards term.

controls, who had z-scores close to the expected values of zero

Apart from blood pressure, cardiometabolic profiles are also
of interest as high blood glucose and serum lipids are associated

(Table 1). The reductions were substantial. at approximately -1 SD
for both the FEV1 and the FEF25-75%.

with increased risks for cardiovascular disease. In a cohort

ELBW/EP adolescents who had BPD in the newborn period

study from Finland of VLBW infants discharged from Children’s

have substantially reduced airflow compared ELBW/EP adoles

Hospital at Helsinki University Central Hospital born 1978-1985,
7)

50% (166/335) were assessed at 18-27 years of age . A 75 g glucose
compared with 169 controls born at term. There was a 7% increase

Table 1. Z-Scores for Expiratory Flows at 18 Years Contrasted
Between Extremely Low Birth Weight (ELBW) or Extremely
Preterm (EP) and Control Groups Born in Victoria in 1991-92

in the 2-hour glucose concentration, a 17% increase in fasting

Variable

ELBW/EP
n=209

FEV1

-1.03 (1.08)* -0.10 (1.03)* -0.92 (-1.14, -0.71) P<0.001

FVC

-0.48 (1.03)

FEV1/FVC

-0.85 (1.25)* -0.06 (0.97)* -0.80 (-1.03, -0.56) P<0.001

FEF25-75%

-1.37 (1.19)

tolerance test was given to 163 VLBW participants and results

insulin, a 40% increase in 2-hour insulin, and a 19% higher insulin
resistance index determined by homeostasis model assessment
(HOMA-IR). Serum lipid concentrations were similar between the
groups.
From the Northern Finland Birth Cohort of infants born in 1986
there were 6642 participants assessed at 16 years of age, 79 (1.2%)
8)

of whom who had been born <34 weeks’ gestation . Compared
with those born at term, girls born preterm had higher blood
pressure but no difference in serum lipids compared with control

Controls
n=154

Mean difference
(95% CI)

-0.09 (0.87) -0.38 (-0.58, -0.18) P<0.001
-0.23 (0.98) -1.14 (-1.37, -0.90) P<0.001

*n=1 missing data.
Data are mean (SD), unless otherwise stated.
Abbreviations: ELBW, extremely low birth weight; EP, extremely
preterm; CI, confidence interval; FEV1, forced expiratory volume in 1 s;
FVC, forced vital capacity; FEF25-75%, forced expiratory flow at 25-75% of
FVC.
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cents who did not have BPD. In the VICS 1991-92 cohort, at 18

mean height z-scores were also below the expected value of zero

years of age ELBW/EP adolescents with BPD had reductions in

throughout childhood and into adulthood, with no sign of any

FEV1 and FEF25-75% approximately 2/3 SD lower than those who

catch-up growth.

did not have BPD.

From theVICS 1991-92 cohort born EP and controls, Roberts

In addition to the data from the VICS 1991-92 cohort, expiratory

24)

et al.

described body size at birth, 2, 5, 8 and 18 years of age,

flows have been reported from several other cohorts in late adole

corrected for prematurity. Weight z-scores were lower at all ages

scence or early adulthood, including from single hospital studies

in the EP group compared with controls (Table 2). Although the

12)

of predominantly VLBW births in 1964-73 from San Francisco ,
13,14)

1977-1982 from Melbourne

15)

, 1978-1985 from Helsinki , 1978-

16)

17)

1993 from Belfast , 1979-80 from London , and 1986-88 from
18)

Trondheim ,as well as geographically defined studies from
19,20)

births in 1982-85 and 1991-92 in Bergen

gap between the two groups increased in early childhood, it nar
rowed through later childhood but remained substantial in late
adolescence, with a mean difference between the groups of -0.49
(95% CI -0.76, -0.21) at 18 years. The difference in height z-scores

, and 1983 from the

between the groups remained relatively constant between 2 and

Netherlands . Not all studies have reported z-scores for their

18 years, and the mean difference at 18 years was -0.84 (95%

expiratory flow data, but it is still possible to calculate standardised

CI -1.06, -0.62) (Table 2). Interestingly, the mean height z-score

mean differences (SMD) and 95% CIs as long as the mean, SD

at 18 years of the preterm group was -0.59, quite close to their

and sample size for each group have been reported. Comparing

mean mid-parental height z-score of -0.35, which means that

preterm cohorts with controls, for the hospital cohorts the SMD

the best estimate of the height in adulthood of an infant born

for FEV1 was -0.71, 95% CI -1.04, -0.38, and for regional cohorts

EP is obtained by considering the heights of the infant’s parents.

it was -0.90, 95% CI -1.12, -0.67 without the VICS 1991-92 cohort

Because the gap in weight z-scores is narrower than the gap in

data, and -0.89, 95% CI -1.04, -0.73 with the VICS 1991-92 cohort

height z-scores between the EP and control groups, the difference

21)

data. The data are mostly consistent across these different studies
and clearly indicate that survivors born ELBW/EP are unlikely to
achieve their full airway growth potential.

Table 2. Body Size Z-Scores at Different Ages Contrasted Between
Extremely Preterm (EP) and Term-Born Controls Born in Victoria
in 1991-92
EP
n=225

Controls
n=262

Mean difference
(95% CI)

Birth

-0.27 (0.87)

-0.06 (0.89)

-0.22 (-0.38, -0.06)

Discharge

-1.65 (1.00)

-0.49 (0.82)

-1.16 (-1.33, -0.99)

2 years

-0.75 (1.47)

0.22 (1.05)

-0.97 (-1.21, -0.73)

5 years

-0.56 (1.53)

0.30 (1.16)

-0.86 (-1.12, -0.60)

8 years

-0.30 (1.48)

0.38 (1.11)

-0.67 (-0.93, -0.42)

18 years

0.07 (1.52)

0.45 (1.09)

-0.38 (-0.67, -0.09)

Ages

GROWTH

Weight

Infants born ELBW/EP are very fragile at birth and have consi
derable difficulties tolerating enteral feeds, so much so that parents
often wonder if their baby will ever grow. As survival becomes
increasingly likely, some parents begin to ask about the ultimate
size of their baby as an adult.
In a systematic review of four studies reporting body size in late

Height

adolescence or early adulthood of participants who had been

2 years

-0.44 (1.19)

0.35 (0.97)

-0.79 (-1.00, -0.59)

born either <32 weeks or <1,500 g, Euser et al reported that mean

5 years

-0.29 (1.23)

0.29 (0.91)

-0.59 (-0.79, -0.38)

height z-scores were less than zero, ranging from -1.02 to -0.26,

8 years

-0.29 (1.25)

0.24 (1.18)

-0.52 (-0.76, -0.29)

whereas mean weight z-scores were closer to zero, ranging from

18 years

-0.47 (1.14)

0.26 (0.98)

-0.73 (-0.97, -0.50)

Mid-parental

-0.35

-0.15

-0.21 (-0.39, -0.03)

2 years

-0.81 (1.22)

-0.10 (1.07)

-0.70 (-0.90, -0.50)

5 years

-0.62 (1.44)

0.16 (1.15)

-0.78 (-1.03, -0.53)

8 years

-0.06 (1.41)

0.37 (1.16)

-0.42 (-0.67, -0.18)

18 years

0.40 (1.42)

0.42 (1.08)

-0.03 (-0.31, 0.25)

22)

-0.48 to 0.26 .
In a subsequent study of adults who had weighed <1,001 g at
birth from a geographical region in Canada, Saigal et al reported
that ELBW participants had substantially lower weight z-scores
than expected through early childhood but then some catch-up
in adolescence; however, as adults at a mean age of 23 years they
23)

remained substantially lighter than controls born at term . Their

BMI

Data are mean (SD), unless otherwise stated.
Abbreviations: CI, confidence interval; BMI, body mass index.
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in BMI z-scores gradually narrowed through childhood and was

-8.0, -3.7%). Volumes of total brain tissue and some other brain

negligible by 18 years of age (Table 2). However, both groups had

tissues and structures correlated positively with IQ and academic

mean z-scores for BMI above zero at 18 years, meaning that both

achievement. Total brain tissue volume explained between 20-

groups are contributing equally to the obesity epidemic.

40% of the differences between EP and control groups in IQ and

Along the same lines as the reports mentioned above, Darlow
25)

academic achievement scores.

et al. studied a cohort of consecutive survivors who had been

Hack et al reported results from 242 VLBW survivors and 233

born VLBW in 1986 in New Zealand and found that they were on

controls born in 1977-1979 in Cleveland, USA, and assessed at

average 4.2 cm shorter and 5.6 kg lighter than term controls at a

20 years of age; they found that the VLBW cohort had lower IQ

mean age of 22 years.

scores by 5 points overall, and lower scores on tests of academic
28)

achievement , consistent with the results from the VICS 1991-92
cohort at 18 years of age.
On a whole population basis, intellectual impairment increases

PSYCHOLOGICAL OUTCOMES

with diminishing gestational age at birth. In a study from Norway
Children born preterm have deficits in cognitive functioning

of 317,761 male conscripts born in 1967-1979, Eide et al. reported

in early childhood compared with controls; typically they have

that the odds for low IQ were 1.93 (95% CI 1.55, 2.41) for those

intelligence quotient (IQ) scores approximately 2/3 SD lower

born at 26-29 weeks’ gestation compared with those born at 39-41

26)

than controls . There are fewer studies of IQ in late adolescence
27)

29)

weeks .

or early adulthood. From the VICS 1991-92 cohort , IQ was

In the VICS 1991-92 cohort, survivors born EP were disadvan

measured at 18 years of age with the Wechsler Abbreviated Scale

taged in other cognitive areas compared with controls in late

of Intelligence, and educational achievement in reading, spell

adolescence, including in executive function, where they had

ing, and math computation were assessed with the Wide Range

more problems with verbal processing speed, attentional control,

Achievement Test (WRAT4); each test has a mean of 100 (SD

cognitive flexibility, and goal-setting (effect sizes, -0.7 to -0.2 SD) .

15). Although mean scores for the EP cohort were close to the

They also performed worse on tests of selective and executive

expected mean of 100 for all tests except math computation, the

attention, had greater rates of clinically important attention pro

EP group were substantially lower than the term controls (Table

blems with odds ratios ranging from 2.5 to 3.3, and also had more

3). The difference in IQ was approximately 2/3 SD, even after

behavioural attention problems reported by their parents .

30)

31)

adjustment for sociodemographic variables (sex, social class
and maternal education). The largest difference between groups
on academic achievement was for math computation. In the

MENTAL HEALTH

VICS 1991-92 study most participants also had brain Magnetic
Resonance Imaging (MRI) scans at 18 years of age. Brain volumes

The mental health of survivors born ELBW/EP has not been

were smaller in EP adolescents compared with controls; e.g., for

commonly reported in late adolescence or early adulthood. In

total brain tissue volume the mean difference was -5.9% (95% CI

a review of psychiatric symptomatology in preterm survivors

Table 3. IQ and Academic Performance at 18 Years of Age Contrasted Between Extremely Preterm (EP) and Control Groups Born in
Victoria in 1991-92
EP
n=147

Controls
n=131

Mean difference
(95% CI)

IQ

95.7 (15.9)

107.6 (12.8)

-11.9 (-15.4, -8.5)

-9.1 (-12.4, -5.8)

Reading

95.5 (13.5)

101.1 (13.6)

-5.6 (-8.8, -2.4)

-3.7 (-6.8, -0.6)

Spelling

97.1 (15.2)

105.1 (14.0)

-8.0 (-11.5, -4.6)

-6.0 (-9.5, -2.6)

Math computation

85.2 (14.0)

95.6 (14.3)

-10.3 (-13.7, -6.9)

-8.8 (-12.1, -5.6)

Assessments

*adjusted for sex, social class and maternal education.
Data are mean (SD), unless otherwise stated.
Abbreviations: IQ, intelligence quotient; EP, extremely preterm; CI,confidence interval.

Adjusted mean difference*
(95% CI)
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compared with term-born peers at ages from 10 to 25 years, any

between 1973-1979 were followed in national registers between

psychiatric diagnosis was increased in preterm groups with an OR

1987-2002. Hospital admissions with any psychiatric diagnosis

of 3.7 (95% CI 2.6-5.2), as were rates of any anxiety or depressive

between the ages of 8-29 years had occurred in 5.5% of those born

32)

disorders (OR 2.9, 95% CI 1.7-4.7) .

at 24-28 weeks’ gestation compared with 2.4% of those born at 39-

In the 1991-92 VICS cohort, 72% (215/297) of ELBW/EP sur

41 weeks.

vivors and 60% (157/262) of controls had psychiatric interviews
at 18 years of age, including the Structured Clinical Interview for
DSM-IV Disorders Axis1 Non-Patient version [SCID-1 NP], and

QUALITY OF LIFE/FUNCTIONAL OUTCOMES

the Children’s Interview for Psychiatric Syndromes [ChIPS]-ADHD
module, for mood, anxiety, attention deficit hyperactivity disorder
33)

Much data on quality of life and functional outcomes have

(ADHD), psychosis, and other mental health disorders . Rates

come from Saigal et al who have followed a cohort of ELBW sur

of any SCID-1 NP disorder were similar (ELBW/EP 23%; control

vivors born in a geographical region in Canada in 1977-1982 from

21%), including rates of any mood (ELBW/EP 16%; control 15%)

childhood into adulthood . In particular they have measured

or anxiety disorder (ELBW/EP 11%; control 10%), although ADHD

utilities on a scale from 0 (dead) to 1 (perfect health) directly from

was twice as common (ELBW/EP 15%; control 7%; OR 2.2, 95%

participants, firstly when they were teenagers and later when they

CI 1.1, 4.6). Psychotic disorders were uncommon in both groups

were 23 years of age. Their general findings were that survivors

(ELBW/EP 0%; control 1%).

born ELBW had mean utility scores of 0.85, similar to the mean

38)

Similar results were reported by Darlow et al who interviewed

utility of 0.88 from NBW controls at 23 years of age. Moreover,

230 VLBW young adults (71% of survivors) born in New Zealand

there were similar proportions with utilities>0.95 (ELBW 62% ver

25)

in 1986 and 69 controls at age 22 to 23 years . In the previous

sus controls 72%). In both groups there had been a small decline

12 months rates of depression (20.8% VLBW vs. 18.8% controls),

of -0.05 in mean HRQL scores between adolescence and young

anxiety (19.1% VLBW vs. 18.8% controls) and suicide ideation/

adulthood.

attempts (8.7% VLBW vs. 8.7% controls) were similar between
VLBW and control groups.

In a subsequent publication when the cohorts were approxima
tely 32 years of age, 100 of the ELBW group and 89 controls res
39)

Mental health problems have, however, been reported to occur

ponded to questionnaires on various outcomes . The groups did

more commonly in ex-preterm survivors compared with controls

not differ in the highest educational level achieved or in family

by other groups of researchers. In a study of ELBW survivors from

and partner relationships. However, a lower proportion of ELBW

Canada, Saigal et al reported that 14.1% of those born weighing

adults was employed and fewer were employed full time. The

<1,001 g in 1977-1982 compared with 6.0% of controls had de

mean total personal income was lower in adults born ELBW than

34)

pression at a mean age of 23 years . In a later report when the

controls, and more required social assistance. Compared with

same cohorts had a mean age of 32 years, 32% of the ELBW group

the control group, more members of the ELBW group remained

compared with 16% of controls had a diagnosis of non-substance

single, had never had sexual intercourse, did not have children,

35)

use psychiatric disorder (OR 2.5; 95% CI 1.2, 5.1) . In another study

reported more chronic health conditions, and had lower self-

of survivors cared for in University College London in England,

esteem. However, they were less likely to have drug abuse or

12.4% of those born <33 weeks’ gestation compared with 4.9% of

dependence.

36)

controls had been diagnosed with depression . Moreover, data

In the study of VLBW survivors and controls born in 1977-1979

linkage studies have identified higher rates of psychiatric problems

in Cleveland, Hack et al subsequently reported that the VLBW

in EP survivors compared with controls. In one data linkage study

cohort had less resilience, less risk-taking, better achievement in

from Norway of 903,402 livebirths between 1967-1983 who were

work performance, and similar overall health and well-being .

followed until 2003, schizophrenia had been diagnosed in 0.6% of

In Darlow et al’s study of 230 VLBW survivors born in New Zea

those born at 23-27 weeks compared with 0.1% of those born at

land in 1986 and 69 controls at 22-23 years of age, there were

term, and autism spectrum had been diagnosed in 0.6% of those

no substantial differences in health status, self-esteem or life

37)

born at 23-27 weeks compared with 0.05% of those born at term .
In another data linkage study from Sweden, 545,628 livebirths

40)

25)

satisfaction between groups .
In a population linkage study of 570,768 livebirths born in 1973-
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1979 in Sweden, Lindstrom et al found that fewer EP survivors

hood strongly suggest that they are destined for higher rates of

were married, more lived at home, and their levels of employment

cardiovascular disease in later adulthood. It appears that their

41)

were similar to those born at term . Comparing those born

airway growth is not going to achieve the peak in their early- to

EP compared with those born at term, rates of post-secondary

mid-20s that would be expected in controls, which means that

education were lower (24-28 weeks, 26%; 39-41 weeks, 40%), and

more are likely to develop chronic obstructive pulmonary disease

more received economic assistance for handicap or persistent

in later life. They have lower levels of cognitive performance and

illness (24-28 weeks, 13.2%; 39-41 weeks, 1.5%). In a different data

academic achievement, as well as difficulties with executive

linkage study of 903,402 livebirths from Norway in 1967-1983,

functioning and attention. On a positive note, although ELBW/

Moster et al reported similar rates of receiving a disability pension

EP adults are shorter and lighter than controls, they achieve an

37)

in adulthood (23-27 weeks, 10.6%; 37+ weeks, 1.7%) .

adult height consistent with their genetic potential. Moreover,

In the VICS 1991-92 cohort, self-reported measures of health-

mental health is one area where ELBW/EP survivors are mostly

related quality of life, health status and self-esteem at a mean age

no worse than controls, except for higher rates of ADHD, and

42)

of 18 years were similar in the ELBW/EP and control groups .

some rarer, but more serious disorders, such as schizophrenia.

Median utility scores were 0.93 in the ELBW/EP group and 0.95 in

Also, their overall levels of functioning and self-esteem are better

the controls. Median scores for self-esteem were 70 in the ELBW/

than might have been expected given their high rates of physical

EP group compared with 60 in the control group on a scale where

and psychological problems. On the other hand, more do need

higher scores represent better self-esteem. The only area of health

assistance in daily living in the home and from the state. Adult

status where the ELBW/EP group scored lower than controls was

physicians need to be aware of the higher rates of health problems

for Physical Functioning, which is not surprising since more of

of ELBW/EP survivors as more of them are now surviving into

the ELBW/EP group had motor impairments, including cerebral

adulthood.

palsy, than did controls. ELBW/EP adolescents reported less
regular physical activity over the previous six months (OR, 0.5;
95% CI, 0.3-0.8), and lower rates of ever having sexual activity (OR,
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0.6; 95% CI, 0.4-0.9), and of any alcohol intake over the previous
month (OR, 0.5; 95% CI, 0.3-0.8) compared with controls, but
other aspects of risk-taking behaviour, such as being involved in
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singletons born in Norway in 1967-1988, Swamy et al reported that
the relative risks (RR) for subsequent reproduction for those born
at 22-27 weeks compared with those born at term were 0.24 (95%
CI 0.17, 0.32) for males and 0.33 (95% CI 0.26, 0.42) for females.
Interestingly, women who had been born preterm, but not men
born preterm, had a higher risk of having a preterm delivery
themselves (22-27 weeks, 14.0%; term 6.4%; RR 2.4, 95% CI 1.4,
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CONCLUSIONS
As a group, survivors born ELBW/EP face additional challenges
as they reach adulthood. The higher blood pressures and me
tabolic aberrations observed in late adolescence or early adult
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