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Does intrauterine growth restriction affect quality of life in
adulthood?
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Objective: To compare health-related quality of life in 50-year-old adults who were born at term (>37 to
42 weeks’ gestation) with intrauterine growth restriction (IUGR; birth weight ,10th centile) and a group born
at term without IUGR (>10th centile).
Design: Case control study.
Setting: A large regional maternity hospital in Northern Ireland.
Subjects: 235 adults who were born between 1954 and 1956 in the Royal Maternity Hospital, Belfast. 111
subjects born with IUGR and 124 controls with normal birth weight for gestation were compared.
Main outcome measure: Health-related quality of life in adulthood was assessed using the Short Form-36
Health Survey (SF-36).
Results: The two groups reported similar health-related quality of life on each of the eight dimensions of the
SF-36 and there were no significant differences between them. Adjusting for potential confounding variables
did not alter this conclusion.
Conclusions: The similarity of SF-36 scores indicated that those born with IUGR did not perceive this to
adversely influence health-related quality of life at 50 years of age compared with those with normal birth
weight.

I
ntrauterine growth restriction (IUGR) has been defined as a
‘‘concept signifying a fetus has not achieved its optimal
growth’’.1 Previous research has concentrated on groups

defined by weight at birth with generally short- or medium-
term outcomes. Our study took account of weight for
gestational age and considered very long-term outcomes for
term infants with IUGR. For the purpose of this study, babies
with IUGR are defined as those born at term with birth weight
,10th centile.2

It is widely accepted that risks of various chronic diseases in
adulthood may have their origins before birth.3 The Barker
hypothesis links size at birth with risk of disease in adulthood.
However, it was the effect of low birth weight rather than IUGR
that formed the basis of Barker’s original studies4 as the
gestational ages of babies in his early cohorts were unknown.
Further studies have subsequently confirmed that birth weight
is inversely correlated with blood pressure in later life,5

coronary heart disease,6 7 non-insulin dependent diabetes8 9

and stroke.6 10 Psychological and social effects of low birth
weight have been shown in studies from the National Birth
Cohorts, raising the likelihood of a complex interplay of
biological and social processes across the life course. Recent
research into early life risk factors for obesity in childhood
found a significant association with catch-up growth between
birth and 2 years.11 Slower postnatal weight gain may actually
have a long-term beneficial effect and reduce the risk of obesity
and cardiovascular disease in adulthood.12

Health-related quality of life is now considered an important
outcome measure for healthcare interventions in adults.13 There
is increasing focus in health services research on the effect of
health state changes on quality of life for the individual. Quality
of life in early adulthood (19–22 years) has not been found to
be affected by being born preterm or with very low birth
weight.14 Many of the follow-up studies to date have focussed
on low birth weight, preterm rather than term, growth-
restricted infants, as information on gestational age is not
always available or reliable.

There are major gaps in the knowledge of long-term effects of
IUGR. In this study, our aim was to determine whether health
problems reported in adult life, in particular health-related
quality of life at age 50 years, are associated with IUGR at birth.

METHODS
Identifying babies weighing ,10th centile
The UK 1990 Growth Reference Charts were used to establish
birth centile.15

Study population
The cohort consisted of babies who were born in the Royal
Maternity Hospital, Belfast between 1954 and 1956 and who
were traced and assessed in adulthood at the age of about
50 years. Information on each birth between 1954 and 1956
(n = 6366) was manually abstracted and entered on a database.
Gestational age was calculated based on the first day of the last
menstrual period (LMP)16–18 and birth weight recorded in
pounds and ounces was converted to grams.

Inclusion/exclusion criteria
Inclusion criteria were live, term (>37 to 42 weeks’ gestation),
singleton births. The study group consisted of growth-restricted
babies (birth weight ,10th centile) born at term. The control
group was term, normal birth weight babies (>10th centile).
Exclusion criteria were multiple pregnancies, babies born with
major congenital abnormalities and surviving adults deemed
inappropriate for the study by their general practitioner (GP).

Sample size calculation
The pre-study sample size calculation estimated that a
minimum of 172 participants per arm (total 344) needed to
be recruited to ensure that a true mean difference of 7% in any

Abbreviations: GP, general practitioner; IUGR, intrauterine growth
restriction; LMP, last menstrual period; SDS, standard deviation score; SF-
36, Short Form-36 Health Survey
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dimension of the Short Form-36 Health Survey (SF-36) would
be detected with 90% power. We assumed an overall drop-out
rate of 40%, indicating that 280 participants per arm (total 560)
needed to be approached.

Sample selection
The study and control groups were selected from 4667 births
that met the inclusion criteria. Software from the Child Growth
Foundation was used to adjust birth weight for gestation and
gender and to convert these measures to standard deviation
scores (SDS). SPSS (version 11) was used to identify the study
group (n = 491). A random selection of the non-study group
based on a one-to-one ratio formed the control group. Losses to
follow-up, dropouts and non-participation were recorded at the
various stages to enable the researcher (DS) to examine
potential sample bias (table 1).

Tracing the sample selected
Maternal and birth details were forwarded to the Central
Services Agency in Northern Ireland for tracing and matching
with GPs if possible (n = 591). GPs made the initial contact
with patients, after which a pack was posted to potential
participants (n = 515), inviting them to take part in the study.
If willing to participate, a consent form was returned to the
researcher (n = 246) with a contact telephone number to
arrange for a gender-specific questionnaire to be posted to the
participant’s home.

Measures
The primary outcome health-related quality of life was
measured using the SF-36. This measures eight multi-item
dimensions, including physical functioning, role limitation due
to physical problems, role limitation due to emotional
problems, social functioning, mental health, energy/vitality,
pain and general health perception. In addition, the ques-
tionnaire was designed to obtain data related to family
background, general health, use of health services, lifestyle

and socio-economic factors, including social class19 and
Townsend deprivation index.20

Analysis
For each dimension item scores were coded, summed and
transformed onto a scale from 0 (worst possible health state) to
100 (best possible health state). Mean scores between groups
were initially compared using t tests. Multiple linear regression
analysis was then undertaken to adjust for potential confound-
ing variables.

RESULTS
Recruitment and response
Table 1 provides an overview of the recruitment and response of
study participants. The overall groups (each n = 491) were
similar in terms of available birth characteristics, including
gender, gestational age, mode of delivery, maternal age and
parity. Mean birth weight reflected the desired ,10th or >10th
centile difference between groups. Actual study participants
were also similar in terms of birth characteristics and, in
addition, social class at time of study. The only significant
difference was that the study group were more likely to have
been born following a normal delivery than the comparison
group (x2 = 10.24, df = 3, p = 0.02) (table 2). At the time of the
study, sociodemographic and lifestyle characteristics, such as
education, employment, social class, marital status, and dietary,
smoking and alcohol intake, did not differ significantly
between groups.

Health-related quality of life
Both groups reported similar health-related quality of life on
each dimension of the SF-36 and there were no significant
differences between them. Adjusting for potential confounding
variables did not alter this conclusion (table 3).

DISCUSSION
Most follow-up studies of those born preterm or with very low
birth weight examine quality of life in childhood or adoles-
cence, with only a few extending to early adulthood. Less is

Table 1 Recruitment to study

Total Cases Controls

Central Services Agency (n = 982)
Sample selected 982 491 491
Resident outside Northern Ireland 16 9 7
Deceased 14 7 7
Not traced 361 193 168
GP details 591 297 294

General practitioners (n = 591)
Telephone reminders 145 82 63
Patient deceased 4 3 1
No record of patient 59 28 31
Inappropriate to contact patient 5 2 3
GP unhappy to assist 8 5 3
Patient address 515 249 266

Potential participants (n = 515)
Reminders 260 121 139
Wrong trace 12 7 5
Wrong address 9 2 7
Resident outside Northern Ireland 4 3 1
Learning difficulties 3 3 0
Refusals 58 36 22
No response 183 88 95
Consent 246 117 129

Participants with consent (n = 246)
Consent returned after study completed 3 2 1
Did not take part in study 8 6 2
Questionnaire and examination 232 108 124
Questionnaire only 3 3 0
Total study participants 235 111 124

Table 2 Birth characteristics of study participants

IUGR group
(n = 111)

Control group
(n = 124)

Gender
Male 46 (41) 52 (42)
Female 65 (59) 72 (58)

Mean gestational age in weeks (SD) 40.0 (1.4) 40.0 (1.5)
Mean birth weight in grams (SD) 2613 (347) 3460 (491)
Maternal parity

0 78 (70) 77 (62)
1 13 (12) 25 (20)
2 11 (10) 7 (6)
>3 9 (8) 15 (12)

Mode of delivery*
Normal 83 (75) 86 (69)
Forceps 22 (20) 18 (15)
Breech 0 (0) 9 (7)
Caesarean 6 (5) 11 (9)

Mean maternal age in years (SD) 27.7 (5.4) 27.7 (5.1)
Social class group

1 0 (0) 3 (2)
2 14 (13) 21 (17)
3 19 (17) 18 (15)
3M 48 (43) 50 (40)
4 16 (14) 14 (11)
5 11 (10) 15 (12)
Missing 3 (3) 3 (2)

Values are number with percentage in parenthesis unless stated otherwise.
*x2 = 10.2, df = 3, p = 0.02.
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known about health-related quality of life in later adult life and
there is little information on those born with IUGR. Health-
related quality of life is regarded as an increasingly important
outcome measure for healthcare interventions, and health
status measures are significant determinants of health care
utilisation.13 The SF-36 is used worldwide to assess quality of
life and general health, and covers a wide range of areas that
may be adversely affected by illness. It has undergone validity
testing in the UK, including assessment of its content, criterion
and construct validity.21 In our study, the scores on each
domain of the SF-36 were similar to published UK age-related
norms for males and females aged 45–54 years.22 Comparable
findings have been reported in a study using the SF-36 to assess
quality of life in 19–22 year olds who had been born very
preterm.14

Our study indicates that adults who were born with IUGR do
not perceive themselves to have worse health-related quality of
life than their normally grown peers. It could be argued that
participants in this study have survived the short-term effects
of IUGR and although they see themselves as being healthy,
this needs to be assessed by formal physical examination. The
impact of being born with IUGR should not be underestimated
in terms of later health and wellbeing.

Strengths and weaknesses of the study
Our study used good quality historical records allowing us to
assess the effect of low birth weight in relation to gestational
age at term on outcomes in adulthood. This was the first study
which examined health-related quality of life in adults aged
50 years who had been born with IUGR. We acknowledge that
estimates of gestational age were inevitably made without the
benefits of modern ultrasound as this cohort was born in the
1950s. On the other hand, the absence of such technological
support places more reliance on clinical information such as
accurate recording of LMP and estimated date of delivery.

As with any long-term retrospective study, problems were
encountered in tracing the sample. Adults in our study had had
no previous interim assessments in a research context and
therefore the invitation to participate could not have been
expected. The overall response rate is comparable to that in a
study by Barker et al,23 which also involved follow-up 50 years
after birth and recorded similar measures.

The sample size calculation for our study was based on the
primary outcome, quality of life. More subjects than anticipated
were lost at the initial stage of tracing before identification of
potential participants, and this should be considered when
planning similar studies. This loss was higher than anticipated
as there had been a 75% success rate when tracing was
undertaken as part of preliminary work related to our study.
Despite this, a total of 235 out of the required 344 participants
(68% of the estimated sample size) were included in the study.

In a post-study power assessment this was sufficient to give
85% power to detect a difference of 8% in any SF-36 dimension
as statistically significant.

Mortality is an important aspect of ill health. We were unable
to assess this formally as 361 of the 982 potential participants
could not be traced by the Central Services Agency. However, of
those traced, mortality rate was evenly distributed between the
two groups studied, making an overall difference between all
potential participants less likely.

The SF-36 is a generic measurement of health status and its
use allowed wider comparison with other studies. Further
research investigating a more holistic subjective view of
patients’ health-related quality of life would make an important
contribution to this area of study.
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Table 3 Short Form 36 Health Survey (SF-36) sub-dimensions before and after adjustment for confounding variables

SF-36

IUGR group,
n = 111,
mean (SD)

Control group,
n = 124,
mean (SD)

Mean difference,
unadjusted
(95% CI) p Value

Mean difference,
adjusted*
(95% CI) p Value

Physical function 86.3 (21.5) 82.9 (23.7) 3.4 (22.5 to 9.2) 0.26 4.4 (21.3 to 10.1) 0.13
Role limitation due to 83.3 (32.7) 80.6 (35.9) 2.7 (26.2 to 11.6) 0.55 4.8 (23.8 to 13.3) 0.27
physical problems
Role limitation due to 79.9 (34.9) 81.7 (35.1) 21.8 (210.9 to 7.2) 0.69 0.2 (28.3 to 8.7) 0.96
emotional problems
Social functioning 85.8 (22.9) 86.0 (23.8) 20.2 (26.3 to 5.8) 0.94 1.1 (24.7 to 6.8) 0.71
Mental health 72.3 (19.3) 73.4 (19.7) 21.1 (26.1 to 3.9) 0.67 0.4 (24.4 to 5.1) 0.88
Energy/vitality 61.1 (21.7) 61.0 (21.1) 0.1 (25.4 to 5.6) 0.98 1.5 (23.8 to 6.8) 0.58
Pain 76.9 (25.6) 76.8 (24.1) 0.1 (26.3 to 6.5) 0.98 1.3 (24.9 to 7.6) 0.68
General health perception 70.1 (21.6) 71.0 (20.1) 20.9 (26.3 to 4.4) 0.74 0.3 (25.0 to 5.6) 0.90

*Adjusted for gender, social class at birth, marital status, education, Townsend deprivation index and age at time of study.

What is already known on this topic

N There is an inverse relationship between birth weight and
the prevalence of chronic diseases in adulthood as
proposed in the Barker hypothesis.

N IUGR increases mortality and morbidity in the neonatal
period, but there is limited information on its effect on
health-related quality of life in adulthood.

What this study adds

N This study took account of gestational age and birth
weight.

N There were no differences in health-related quality of life
as assessed by SF-36 scores in 50-year-old adults who
had been born at term with IUGR compared with normal
birth weight controls.
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