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Bias due to incomplete follow up in a cohort study
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Abstract
Aim—To investigate the bias introduced
by incomplete follow up in a cohort study
of ocular outcome after premature birth.
Methods—A geographically defined co-
hort of children born before 32 weeks’ ges-
tation was prospectively recruited at birth
to study the ocular outcome at 2 years. On
the basis of attendance at 2 years, the chil-
dren’s families were allocated to one of
three groups: group 1 attended for follow
up, group 2 were diYcult to trace, and
group 3 were very reluctant for assess-
ment. All children were examined by a
single ophthalmologist, masked to these
groupings.
Results—558 children (98.8% of study
group) were examined, of whom 505 were
in group 1, 20 in group 2, and 33 in group
3. The groups which were more diYcult to
study (groups 2 and 3) showed a signifi-
cantly higher prevalence of ocular abnor-
malities, including strabismus (p=0.02)
and cicatricial retinopathy of prematurity
(p=0.002) compared with those attending
for follow up. Further, not all of these
cases could have been identified by review
of the children’s previous records. Ocular
abnormalities would be underestimated
by 16% (11.3% in group 1 compared with
13.4% in the total cohort, p=0.77).
Conclusions—This study suggests that the
prevalence of abnormalities would be
underestimated by incomplete follow up,
as those subjects who were most diYcult
to obtain for study had a significantly
higher prevalence of abnormalities.
(Br J Ophthalmol 1999;83:643–645)

Large cohort studies are rarely able to achieve
100% follow up of all eligible subjects. Many
previous studies documenting ocular outcome
after preterm birth are based on follow up rates
ranging from 33–36%1 2 to 63–87%3–7 after 18
months or more, although a few8–11 have rates
as high as 97–100%. Campbell et al 12 reviewed
the neonatal records of those premature
children who were not brought to their study
review. They found non-attenders were less
premature and more likely to have young,
unmarried mothers. In our study strenuous
eVorts were made to achieve complete follow
up for a geographically defined cohort of chil-
dren born before 32 weeks’ gestation. This

allowed us to investigate the rates of ocular
abnormalities at 2 years of age in those unlikely
to have attended follow up under routine con-
ditions (9.5%) compared with those attending
as a routine (90.5%).

Methods
The study group consisted of all children born
before 32 weeks’ gestation between 1 January
1990 and 31 December 1991 to mothers resi-
dent in the Northern Region of the National
Health Service, who survived until 2 years old
(n=565). This region has a population of
approximately three million. Ethics commit-
tees approved this prospective study and
informed parental consent was obtained at the
child’s birth.

All children were reviewed at 24 months of
age by a single, experienced paediatrician. This
review included medical, neurological, and
developmental assessment. Children were re-
viewed at a hospital or community clinic or
home visit. On the basis of attendance for pae-
diatric review at 2 years, the children’s families
were allocated to one of three groups: group 1
attended for follow up within three appoint-
ments (“routine attainment”), group 2 were
diYcult to trace, and group 3 were very reluc-
tant for assessment. Families were classified as
diYcult to trace (group 2) if, after discharge
from hospital, they had moved at least twice,
moved out of the region, or changed both the
forename and surname of the child. Families
were classified as reluctant for assessment
(group 3) if they repeatedly failed to keep pre-
viously agreed appointments without any
explanation (3–6 appointments). Children who
had been adopted or fostered were also
grouped with those reluctant for assessment
because the Department of Social Services is
very reluctant to grant access to these children
for study purposes.

On a subsequent appointment, all children
were reviewed by one ophthalmologist when
aged between 2 and 3 years old. The examiner
was masked to gestation age, neonatal events,
all hospital notes, and attendance grouping.

Examination included visual acuity (usually
by Kay pictures) and orthoptic assessment.
Topical cyclopentolate 1% was instilled 20
minutes before refraction and funduscopy. The
main outcome measures were strabismus and
cicatricial retinopathy of prematurity (despite
cryotherapy for those neonates found to have
threshold stage III “plus” acute retinopathy of
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prematurity7). Cicatricial retinopathy of pre-
maturity (ROP) was defined as tractional
changes of the posterior pole vessels or at the
periphery or worse. Once the child had been
examined, all available notes were reviewed for
any additional information such as the out-
come of ocular examination under anaesthetic
or cranial ultrasound scans. This information
was used to augment that obtained from clini-
cal examination.

Statistical analysis was performed using ÷2

tests and multiple logistic regression (values for
relative risk and confidence intervals were cal-
culated from the coeYcients from this
regression).

Results
The parents of all eligible children gave consent
for the study soon after the child’s birth. Of the
565 surviving children, 558 (98.8% of the study
group) were examined at 2 years of age, of
whom 505 (90.5%) were in group 1, 20 (3.6%)
in group 2, and 33 (5.9%) in group 3. Cicatric-
ial ROP developed in 16 children (2.9%), rang-
ing from straightening of arcade vessels to open
funnel detachments. Nine of these children had
been treated with cryotherapy for threshold
stage III acute ROP, two had reached subthresh-
old stage III acute ROP, and in five children
screening had not been suYcient to indicate the
worst stage of acute ROP.

The prevalence of cicatricial ROP was
significantly higher in the children of families
who were reluctant to attend for assessment
(group 3, 18.2%) compared with those attend-
ing as a routine (group 1, 2%, p<0.001, Table
1). Similarly, there was a higher prevalence of
strabismus (group 3: 39.4% compared with
group 1: 10.5%, p<0.001, Table 1) and
cerebral palsy (group 3: 45.5% compared with
group 1: 7.3%, p<0.001, Table 1). Group 2
had a slightly higher prevalence of strabismus
and cerebral palsy than group 1 but this diVer-
ence was not statistically significant (Table 1).

The prevalence of abnormalities in those
attending as a routine (group 1, 90.5% of the
total population) underestimated the preva-
lence of abnormalities in the total study group.
This diVerence was not statistically significant.
Thus, in group 1, 14.9% had one or more
abnormality (strabismus, cicatricial ROP, or
cerebral palsy) compared with 17.6% in the
total study population (p=0.70). Similarly,

ocular abnormalities (strabismus or cicatricial
ROP or both) were present in 11.3% of group
1 compared with 13.4% in the total study
population (p=0.77).

The incidence of previously unidentified
ocular abnormalities revealed by the study
examination was similar in the three groups
(17.4%, 15.0%, and 21.9% in groups 1, 2, and
3 respectively, p=0.80).

Discussion
One might expect that families of children with
problems after preterm birth would be more
likely to attend a comprehensive screening
assessment oVered at 2 years of age than those
without problems. However, this study has
shown that families of those with abnormalities
are less likely to attend. This non-attendance
did not solely reflect the fact that the children’s
problems had already been diagnosed, as some
of the non-attenders had significant problems
that were undiagnosed before the study exam-
ination. For example, three children had
cicatricial ROP which was previously undiag-
nosed. In part, this reflected the families’
reluctance to attend routine hospital referrals
as well as the study review.

Reluctance for assessment may have been
due to a variety of factors. In some families
there was a clear resentment of all social
(“authoritarian”) intrusion. Some families
showed frank hostility towards the medical
profession, which in some cases was related to
the child’s disability or the way that the disabil-
ity had first been revealed to the parents or
subsequently handled. Some families seemed
very stressed by caring for a very disabled child
and were reluctant to tolerate another visit
when they did not feel the child would benefit.

In this study the attainment rate was high
even when excluding those who were diYcult
to trace or reluctant to attend. Families classi-
fied as attending as a routine constituted
90.5% of the study group, compared with total
attainment rates of 33–87% at 18 months or
more in many previous studies of outcome
after preterm birth.1–7 Various factors may have
contributed. This was a prospective study and
consent was given to follow up soon after birth.
Recruitment to the study was nurse coordi-
nated and these lead nurses had the oppor-
tunity to form a relationship with the family
before discharge from the neonatal unit. This
recruitment included relatives such as grand-
parents who agreed to act as contacts for the
study. The study was supported by all the con-
sultant neonatologists in the region and the
guidance and support of the child’s general
practitioner and health visitor were sought
before approaching the family. Contact was
made by telephone if possible rather than by
letter, but in some cases, visits to relatives or a
home visit were necessary to establish contact.
Families were reviewed in their local hospital
and a home visit was arranged if required by
the family.

Families that were reluctant for assessment
generally agreed after personal contact had
been made at a home visit with a sympathetic
discussion of their reasons for refusal. Families

Table 1 Prevalence of strabismus, cicatricial retinopathy of prematurity, and cerebral palsy
in children born before 32 weeks’ gestation according to whether the family attended for
follow up at 2 years as a routine (group 1), were diYcult to trace (group 2), or were very
reluctant to attend (group 3). Significance levels are for comparisons with group 1

Group 1
(n=505)

Group 2
(n=20)

Group 3
(n=33)

Total
(n=558)

Strabismus:
Incidence 53 (10.5%) 4 (20.0%) 13 (39.4%) 70 (12.5%)
RR (95%CI) 2.13 (0.69, 6.61) 5.54 (2.61, 11.78)
p value 0.19 <0.001

Cicatricial ROP:
Incidence 10 (2.0%) 0 6 (18.2%) 16 (2.9%)
RR (95%CI) 0.005 (0, &) 10.91 (3.69, 32.25)
p value 0.81 <0.001

Cerebral palsy:
Incidence 37 (7.3%) 2 (10.0%) 15 (45.5%) 54 (9.7%)
RR (95%CI) 1.41 (0.31, 6.29) 10.54 (4.92, 22.60)
p value 0.66 <0.001
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that demonstrated their reluctance for the
assessment by being repeatedly absent from
home at the times when they had previously
agreed to a home visit from the paediatrician,
were finally contacted when the paediatrician
arrived for a home visit an hour before the
agreed time.

The Department of Social Services was very
reluctant to grant access to fostered and
adopted children. Access was obtained only
after prolonged negotiation with parents and
their families, the Department of Social
Services, and foster or adoptive parents,
assisted by the parental consent given at birth.
There were five children who were fostered or
adopted by the age of 2 years (of whom two
had cerebral palsy and one other had strabis-
mus).

The higher prevalence of ocular abnormali-
ties in children whose families were reluctant
for assessment is supported by studies of
developmental outcome after premature
birth,10 11 13 which show a lower general devel-
opmental quotient in children whose families
were reluctant for assessment10 11 or who failed
to attend by 20 months of age.13 However,
Campbell et al 12 and Catlett et al 14 found that
failure to attend was more likely for the families
of less premature children. These studies had a
lower attainment rate (74% and 72% respec-
tively) than the present study and those of
Wariyar et al 10 and Tin et al 11 (99–100%)
which may reflect additional biases in recruit-
ment. For example, Campbell et al suggested
the higher rate of non-attendance in the less
premature may reflect a bias in recruitment
owing to the varying eVorts of caregivers to
communicate to the families the importance of
follow up.

In summary, this study has shown that the
children of families who are reluctant for
assessment have a significantly higher inci-
dence of ocular abnormalities than those who
attend as a routine. Recognition of this
problem may assist in future cohort studies of
children and in their interpretation if attain-

ment is incomplete. This may be particularly
important in comparisons of outcome if there
are diVerences in the attainment rate in the
groups. In this study the number who attended
as a routine was high (90.5%) and the 16%
underestimate of ocular abnormalities that
would be predicted for the whole cohort from
these patients (11.3% in routine attenders
compared with 13.4% in the whole cohort) was
not significant.
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