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Background: Children born very preterm and able to attend mainstream schools have been shown to have
a high prevalence of behavioural, minor motor, and learning difficulties. It is not clear whether these
problems persist into adulthood, impacting on lifestyle and quality of life.
Methods: A previously studied cohort of very low birth weight infants born between 1980 and 1983,
together with term classmate controls, were assessed at age 19–22 years using a postal questionnaire. The
questionnaire included the SF-36 to assess quality of life, a social activities scale, a lifestyle questionnaire,
the Hospital Anxiety and Depression Scale, and questions on current height, weight, health, family
structure, and education and occupation.
Results: Of the 138 preterm and 163 term controls in the cohort, 79 preterm and 71 term returned
questionnaires. Quality of life was assessed as similar on six of eight domains of the SF-36. Social activities
were also similar. Preterms drank less alcohol, used fewer illicit drugs, but smoked as often. Rates for
sexual intercourse were similar, although preterms had more children. Preterms were shorter than controls
and were less satisfied with their appearance. They were more likely to use a regular prescription
medicine. Fewer were or had been in higher education, and some remained unemployed.
Conclusion: The problems experienced by very preterm infants at school appear to influence lifestyle and
health, but not perceived quality of life in early adulthood.

M
odern neonatal intensive care has greatly reduced the
mortality of very low birth weight (VLBW) infants,
although it is recognised that 10–15% of survivors will

have a major neurodisability.1 Those attending mainstream
schools, while free of major problems, have been noted to
have a high prevalence of minor motor, behavioural, and
learning difficulties often associated with visual perception
disorder.2 These problems which first present at junior school,
do seem to persist into adolescence, when they are also
associated with difficulties in forming relationships and in
social functioning.3 A cohort of VLBW infants born in
Liverpool, UK in 1980–83 has been followed at school
together with term controls at 6 and 12 years.3–9 The present
study aimed to investigate the impact of the difficulties
observed at school on their self perceived health and quality
of life in early adult life. Early studies of adults born at VLBW
were very optimistic about adult outcomes,10 but more recent
reports from Europe11–15 and the USA16 have described more
problems. All such very long term follow up studies suffer
from biases introduced by initial cohort selection, and by
attrition. Most are hospital based cohorts, and many have
been selected by birth weight rather than gestational age,
which increases the proportion of growth restricted infants
included. Subjects lost to follow up may be different in many
respects such as intelligence, disabilities, and socioeconomic
status.17 18 Studies usually try to compare variables describing
neonatal or early childhood characteristics in the followed up
group and those lost to follow up, but this cannot guarantee
comparability. Postal questionnaire follow up rather than
face-to-face examination also results in further losses.

In view of the difficulties seen in this cohort in early
adolescence, it was anticipated that they would show poorer
educational attainment and employment status, and less
satisfactory personal relationships and satisfaction with their
quality of life in early adulthood. Despite the difficulties in

follow up it was thought important to ascertain the current
status of those in the cohort that could be traced.

METHODS
The study cohort originally comprised two groups of very low
birth weight preterm infants born in 1980–81 and 1982–83 at
Liverpool Maternity Hospital, Liverpool together with age,
sex, and first language matched term classmate controls.
Only those able to attend a mainstream school were included.
The first group were studied at school at 6 and 8 years, the
second at 6 years, and both together at 12 years. When a
control did not enter the same secondary school as the
preterm subject, a further control was sought and both
controls followed. The results of the studies on this combined
cohort have been extensively published previously.3–9

All term (T) and preterm (PT) subjects in the cohort were
contacted by post at their last known address. A letter
explaining the study and inviting them to take part was sent,
with a single reminder two months later to non-responders.
Those returning a prepaid card were sent the questionnaire.
Reminder letters were sent to those not returning the
questionnaire within a month. The questionnaire was
identified only by a study code, and anonymity promised.

The questionnaire comprised the Short Form 36 Health
Survey (SF-36),19 a Social Activities Scale, the Hospital
Anxiety and Depression Scale (HADS),20 and questions on
alcohol and drug use, sexual activity, relationships, preg-
nancy, involvement with the police, current height and
weight, self-image, medications, academic achievements,
household structure, and employment status. The draft

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abbreviations: HADS, Hospital Anxiety and Depression Scale; IQR,
interquartile range; OR, odds ratio; PT, preterm; T, term; VLBW, very low
birth weight
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questionnaire was piloted with three young adults and three
parents, and minor modifications made. All responses were
through tick boxes, except for a free-text section for
medications used and current occupation. It consisted of 13
pages, and took about 10–15 minutes to complete.

The returned questionnaires were transcribed to a data-
base, and standardised values for the eight domains of the
SF-36 computed. The SF-36 is a short 36 item questionnaire
which measures eight multi-item dimensions: physical
functioning (10 items), role limitation due to physical
problems (4 items), role limitation due to emotional
problems (3 items), social functioning (2 items), mental
health (5 items), energy and vitality (4 items), pain (2 items),
and general health perception (5 items). For each dimension
item scores are coded, summed, and transformed on to a
scale from 0 (worst state) to 100 (best possible state). The SF-
36 has undergone validity testing in the UK which has
included examination of the content, criterion, and construct
validity of the instrument.21

The Social Activities Scale listed nine activities involving
others, and asked whether in the past three months they had
engaged in each of these once a week, once a month, once or
twice, or not at all.

The HADS is a brief assessment of anxiety and depression,
consisting of 14 items divided into two subscales for anxiety
and depression, in which the subject rates each item on a four
point scale. Scores of 11 and more are considered to indicate
definite cases. It has been extensively validated in the UK.
The remaining questions on the questionnaire were essen-
tially statements of fact.

Returned questionnaires were checked against a mailing
list before being anonymised by removal of the front sheet.
This allowed checking of returns against non-returns on a
database of test data collected in schools at 12 years, to
examine for selection bias (table 1).

RESULTS
The original cohort consisted of 301 subjects (138 preterm
and 163 term controls). A total of 185 replies were received to
the letter inviting participation, of which two were refusals.
Forty letters were returned by the post office as ‘‘not known
at this address’’; 76 did not reply after two attempts to
contact them; 183 questionnaires were sent out and 150
(82%) were returned. To examine for bias among those who
returned questionnaires, motor impairment scores, intelli-
gence quotients, height and head circumferences at 12 years
were examined together with sex and preterm status
(table 1). Twelve year variables did not differ significantly,
but females and those born preterm were significantly more
likely to return the questionnaire. The mean (SD) age at
completion of the questionnaire was 20 (1.1) years for both T
and PT subjects.

The scores on the eight domains of the SF-36 were similar
to published UK age and sex related norms19 (table 2).
Females scored lower in all domains, but lowest in role
limitation due to emotional problems, mental health, and
energy and vitality domains. The only significant differences
between T and PT were a lower physical functioning score
(male and all) and a lower general health perception score
(male).

Both groups showed involvement in a wide range of social
activities (table 3). The only significant difference was that
the PT group visited a pub or club less often (OR 0.27, 95% CI
0.10 to 0.72). This is consistent with the lower frequency of
alcohol consumption reported by this group (OR 0.21, 95% CI
0.06 to 0.75).

Scores for anxiety and depression are shown in table 4 as
medians (IQR), and were similar for PT and T. Scores of 11 or
more indicate a clinically significant level of illness; 16 PT
and 13 T showed a significant anxiety state, but only one PT
had clinical depression. Females were significantly more
likely to have an anxiety state (p = 0.02).

Table 5 shows reported lifestyles, relationships, and
involvement with police. PT females and PT overall consumed
alcohol significantly less frequently (OR 0.21, 95% CI 0.06 to
0.75). PT men and women also smoked cannabis less
frequently (OR 0.31, 95% CI 0.15 to 0.64) and rarely used
Ecstasy (OR 0.11, 95% CI 0.02 to 0.48). Cigarette smoking
habits were similar between the groups. There were no
significant differences in the proportions of each group that
had experienced sexual intercourse or who had sex at least
once a week during the previous three months. Similar
numbers had been in an intimate relationship previously or
were in such a relationship at present. Pregnancy rates were
similar, but more of the PT women were living with their
children. There were no differences in rates of involvement
with the police between the groups.

Significant differences were seen between the T and PT in
current mean heights and weights (table 6). Mean height for
PT males was 4 cm shorter than T and mean weight 8.1 kg
lighter. Mean height for PT females was 8 cm shorter than T.
PT females expressed the wish to be taller twice as often as T
females (OR 3.4, 95% CI 1.40 to 8.37), and were significantly
less likely to see themselves as attractive to others (OR 0.05,
95% CI 0.01 to 0.41) (table 7). PT males also saw themselves
as less attractive.

Twenty PT and 12 T were taking a regular prescribed
medication, most commonly for asthma (12 PT, 4T).

PT were more likely to be still living at home with parents
(OR 2.52, 95% CI 1.10 to 5.37), and less likely to be living
away from home with their peers, particularly if they were
female (OR 0.05, 95% CI 0.01 to 0.41) (table 8).

PT left school significantly earlier at 16.4 (1.1) years
compared with T at 17.1 (1.1) years, (p,0.001).

Academic qualifications achieved to date were significantly
lower for the PT, with significantly more further education
qualifications (OR 4.11, 95% CI 2.01 to 8.36) and fewer
university degrees (OR 0.21, 95% CI 0.11 to 0.44) (table 8).
More PT were in paid work (OR 2.01, 95% CI 1.07 to 3.94)
and fewer were full time students (OR 0.28, 95% CI 0.14 to
0.58) (table 8).

DISCUSSION
Contrary to expectations, the PT group reported similar
quality of life on all but two domains on the SF-36: physical
functioning and general health perception. This cohort
excluded those with major neurodisability, but it was noted
that the PT received prescribed medications more often than
T (25% v 17%), especially for asthma (15% v 6%, p = 0.06). In
some studies poor growth has been classified as a chronic
disorder.16 In this cohort, poor growth was noted at 12 years

Table 1 Characteristics of subjects who did or did not
return a questionnaire

No questionnaire (151) Questionnaire (150) p

TOMI–12 2 (1–4.375) 2 (1–4) 0.950
IQ–12 92 (18) 96 (17) 0.062
Height–12 148 (8.7) 147 (8.2) 0.349
OFC–12 54.0 (1.7) 53.8 (1.7) 0.493
Male 87 (57.6%) 65 (43.3%) 0.018
Preterm 60 (39.7%) 79 (52.7%) 0.014

TOMI–12, score on test of motor impairment at age 12 years.
IQ–12, score on WISC-3 intelligence test at 12 years.
Height–12, mean height in cm (SD) at 12 years.
OFC–12, mean occipitofrontal head circumference in cm (SD) at 12
years.
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to be common in the PT, and associated with lower IQ scores
and educational attainment.4 The short stature appears to
have persisted as predicted, particularly in the women. The
PT men are significantly lighter, although there are no
differences in body mass index, or the number who were
clinically obese or overweight for either sex. The short stature
in many of the PT women was associated with a significantly
higher proportion of them wishing that they were taller (61%
v 32%, p , 0.01) and many fewer seeing themselves as more
attractive than average to others (2% v 32%, p , 0.001). PT
males also were more likely to rate themselves as less
attractive than average to others.

There appeared to be high rates of psychological problems,
particularly among women, as identified by the low scores on
role limitation due to emotional problems, mental health,
and energy/vitality domains of the SF-36, and high scores on
the HADS, although they were no more prevalent in PT than
T (anxiety disorder 25% v 23%). Clinically significant
depression was only reported once, although several subjects
who had high anxiety scores wrote on their questionnaires
that they felt depressed. These rates for psychological
disorders are similar to those previously reported in this age
group, and in PT.16 When this cohort were examined using
the Child and Adolescent Psychiatric Assessment at 12 years,
anxiety was significantly more prevalent in PT (8% v 1%,
p , 0.01) and clinical depression was rare.3 Overall psycho-
logical problems (mostly attention deficit and anxiety) were
present in 28% PT at 12 years (10% term controls, p , 0.001)
which appears to reflect their present psychological status.
The apparent increase in the frequency of anxiety in T adults
may simply relate to leaving home and pressures of university
life, to which the PT are less frequently exposed.

At 12 years the PT showed more difficulties in relating to
others; in particular they had fewer friends, were more often
bullied, and were more likely to make inappropriate relation-
ships with other children and adults.3 This does not seem to
have been a continuing problem as adults. The range of social
activities undertaken was very similar in both groups, and the

proportion reporting a serious relationship ever or at present
was the same. The only social activity reported more
frequently in T was visiting a pub, which correlates with
the higher frequency of alcohol consumption observed.
Cigarette smoking was higher in females and PT but not
significantly so. Illegal drug use (cannabis, Ecstasy, heroin)
was significantly more common in the T which accords with
findings in a recent US study, although only in women. It
seems that the PT are less prone to risk taking, possibly
because more of them are at home, or because their parents
are more protective. In this cohort PT adults were signifi-
cantly more likely to be living at home with parents. PT girls
were also less likely to be living away from home with their
peers, possibly reflecting the fact that fewer were at
university.

Similar proportions of both groups and either sex had
experienced sexual intercourse, and about half of those
reported intercourse at least once a week over the previous
three months. Two T males reported active homosexual
relationships, although this was not specifically enquired
about on the questionnaire. Pregnancy rates were low

Table 2 Scores on the eight domains of the SF-36 questionnaire, by sex and gestational age at birth

Domain

Male Female All

Preterm Term Preterm Term Preterm Term

Physical functioning 94.4 (8.8)* 98.0 (5.3) 89.0 (17.1) 93.4 (12.1) 91.4 (14.3)* 95.4 (10.0)
Role limit physical 87.9 29.3) 91.7 (23.1) 86.4 (31.2) 88.4 (28.6) 87.0 (30.2) 89.8 (26.2)
Role limit emotional 88.6 (24.2) 86.7 (29.8) 74.2 (36.6) 67.5 (43.1) 80.6 (32.3) 75.6 (39.0)
Social functioning 92.4 (20.3) 88.1 (23.7) 82.3 (25.4) 84.8 (20.5) 86.8 (23.7) 86.2 (21.8)
Mental health 77.7 (15.6) 75.6 (21.0) 64.4 (21.0) 66.9 (20.7) 70.3 (19.9) 70.6 (21.1)
Energy and vitality 68.6 (17.9) 65.3 (20.8) 54.2 (23.3) 54.6 (22.9) 60.6 (22.2) 59.2 (22.5)
Pain 83.5 (19.5) 87.8 (19.0) 80.8 (25.8) 84.8 (16.6) 82.0 (23.2) 86.1 (17.6)
General health perception 70.9 (22.8)* 81.7 (15.6) 69.9 (23.9) 66.7 (21.4) 70.3 (23.3) 73.0 (20.5)

p,0.05*.

Table 3 Social activities

Preterm (79) Term (71) OR (95% CI)

Visited family or friends 69 (84%) 68 (96) 0.30 (0.08 to 1.10)
Attended church or other place of worship 11 (14) 8 (11) 1.27 (0.48 to 3.37)
Attended a group, club, or association 27 (34) 27 (38) 0.85 (0.43 to 1.65)
Gone to pub, club, or disco 59 (75) 65 (92) ** 0.27 (0.10 to 0.72)
Day trip or outing 32 (41) 40 (56) 0.59 (0.31 to 1.12)
Gone to sports event 22 (28) 18 (25) 1.14 (0.55 to 2.35)
Gone to theatre or cinema, concert, gig 35 (44) 40 (56) 0.62 (0.32 to 1.18)
Family or friends visited you at home 57 (72) 56 (79) 0.69 (0.33 to 1.47)
Short break or holiday 44 (56) 47 (66) 0.64 (0.33 to 1.24)

**p,0.01.

Table 4 Scores for anxiety and depression on the
hospital anxiety and depression scale

Preterm >11 Term >11

Male
Anxiety 5 (2–8) 4 4 (3–7) 3
Depression 2 (1–3) 0 2 (1–4.25) 0

Female
Anxiety 7 (4–12.5) 12 7 (3–10.5) 10
Depression 3 (1–5) 1 2 (1–5.5) 0

All
Anxiety 6 (3–10) 16 5 (3–10) 13
Depression 2 (1–4) 1 2 (1–5) 0
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compared with the USA (for males this refers to pregnancy in
a partner), and were similar in PT and T. The PT women had
more births and all were still living with their children. This
may indicate a greater vulnerability, but possibly more likely
a life choice related to poor education or work prospects. A
US study has shown lower intercourse, pregnancy, and birth
rates in PT women. That cohort did contain adults with
significant neurodevelopmental disorders, although the
absence of differences between PT and T males suggests that
this may not be an adequate explanation.

Contacts with the police were not uncommon, and mainly
involved cautions and arrests; there was only one conviction
and no imprisonments. It is likely that most of these contacts
concerned alcohol and drugs offences. No differences
between groups were seen. This picture is very different
from the USA where up to 25% of males had been imprisoned
by the age of 20, and involvement with police was less
common in the PT males.16 This reflects different attitudes to
policing and social differences.

As expected, academic achievements among the PT were
less than the T, although as many in each group had
progressed beyond secondary education. More PT had
vocational qualifications (54% v 23%, p , 0.001) and fewer
were at university or had completed a degree (23% v 58%,
p , 0.001)). Unemployment rates were low overall, but
higher in the PT; 81% PT and 93% T were in paid work, work
training or were full time students (p = 0.05). The difference
is explained by women at home caring for children and
unemployed men in the PT group.

This study has a number of limitations. The relatively small
number of subjects was due to the constraints of using an
established cohort which could not be extended for this
study, and the loss of 50% of the cohort due to failure to trace
them; 57% of the PT and 44% of the T returned a postal
questionnaire, compared with 78% PT and 64% T in a study
using direct interviews.16 For those who agreed to complete a
questionnaire the response rate was high, although inevitably
there must be some differences between those who returned
one, and those who did not or were not traced. Table 1
suggests that although in terms of abilities at 12 years the
groups were similar, more women and more PT replied. This
in itself may not be too serious a problem as these groups
have been considered separately in the analyses. Those
returning questionnaires may have felt more motivated to
do so because they had more problems, and indeed several
contacts were made during the study by PT adults wanting to
discuss educational and other difficulties. On the other hand
returners may simply have been better educated and more
used to completing forms. By the nature of the method used
to select the cohort, those with major neurodisability were
excluded as they did not attend mainstream schools. If they
had been included, then the responses from the PT would
have in all likelihood been poorer. In a similar study,
exclusion of subjects with neurodisability made little
difference to the conclusions, however.16 The cohort was also
hospital based and selected on the basis of very low birth
weight, increasing the proportion of growth restricted infants
included. All efforts to trace the cohort by post were made,

Table 6 Present height weight and body mass index

Male Female

Preterm Term Preterm Term

Height, cm (SD) 172 (6.5)* 176 (7.6) 156 (6.1)*** 164 (5.6)
Weight, kg (SD) 71.3 (14.1)* 79.4 (15.9) 59.8 (15.5) 62.7 (12.6)
Body mass index 24.0 (4.6) 25.5 (5.3) 24.4 (6.1) 23.4 (4.3)

*p,0.05; ***p,0.001.
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but many had moved house in the preceding 10 years.
Attempts to trace new addresses for PT via general practi-
tioners met with little response; this was not an option for
the T controls as they had never been patients. It is hoped
that the use of a unique patient identifier in the future and
centralised databases will make tracing easier. Involvement
in any research study is voluntary, and a number clearly
declined by their actions.

In conclusion, despite its limitations, this study shows that
adults born PT but without major disability have more
physical health problems, but not more psychological
problems than those born T in early adulthood. They appear
to enjoy a wide range of social activities, although possibly
engage in less risk taking behaviour. Their level of educa-
tional attainment is on average lower, but the great majority
are in work or education, although there are more mothers at
home and unemployed men. Further studies will be needed
to ascertain whether this relatively optimistic picture is
maintained in later adulthood.
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