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Aim: To investigate the barriers to, and degree and nature of bias in, participation in health services
research by parents of children with visual impairment.
Methods: Parents of children newly diagnosed with ophthalmic disorders at Great Ormond Street
Hospital, London, participated in a study to elicit their health service experiences and needs through a
postal questionnaire survey followed by in-depth interviews. The participating and non-participating
families were compared at different stages of recruitment, according to sociodemographic and clinical
characteristics.
Results: 20% (55) of all eligible families could not be invited to participate because of out of date contact
details for either the family and/or family doctor in the hospital and/or community record systems.
Completed questionnaires were received from 67% (147/221) of contacted families, although only 6%
actively declined to take part. Compared to non-participating parents, those who took part were more
likely to be white British, from higher socioeconomic groups, have English as their main language, and
have no other visually impaired family members. There were no significant differences according to the
clinical characteristics of their affected children.
Conclusions: Families from socioeconomically deprived and ethnic minority groups are likely to be less
visible than others in health services research on childhood visual impairment. Geographical mobility in
families of young children with visual disability poses a potentially important obstacle to engaging them in
research on their experiences of health services. These findings indicate the importance of addressing
potential biases in the design and interpretation of future studies, to ensure equity in recommendations for
policy and practice, and in implementation of services.

B
roadening and improving the nature and scope of
services for children with disability and their families
is an international priority.1 2 The importance of enga-

ging users of health care in research informing the planning
or provision of services is well established.3–5 The case for this
is particularly strong in relation to the parents of children
with disability, whose role as advocates and mediators for
their children is acknowledged within the international
disability movement.2 However, there has been limited work
on the optimum ways of engaging parents of disabled
children in such health services research. We report the
barriers to, and degree and nature of bias in, participation by
parents of children with visual impairment in a study to elicit
their health service experiences and needs.

METHODS
Between 2000 and 2002, we undertook a study of the health
service experiences and needs of parents during the 12–
18 months following new diagnoses of ophthalmic disorders
in their children, using a postal questionnaire survey
followed by in-depth individual interviews. The findings are
to be reported separately. The families of all children newly
diagnosed in one of two 12 month periods (August 1999 to
July 2000 and December 2000 to November 2001, respec-
tively) in the Department of Ophthalmology, Great Ormond
Street Hospital (GOS) were eligible. In August 2000, a new
service (GOS Ophthalmology ‘‘community link team’’) was
implemented in the department. This comprised two ‘‘key
workers’’ who were present during the families’ first
consultation and subsequently provided information, sup-
port, and liaison as necessary. Thus, the two groups of

families differed with respect to experience of the community
link team.

Identification of eligible children and families
In the absence of an existing database from which families of
eligible children could be identified, we used the GOS
hospital patient information system to identify all children
attending an outpatient appointment for the first time (new
patients) during the two study periods. As most visually
disabling disorders in children in the United Kingdom are
present from birth or develop in early childhood,6 only those
children aged 5 years or less were selected from this list. For
each child selected we retrieved and examined the ophthal-
mology department correspondence (electronic and/or paper
documents) to ascertain whether he/she had been newly
diagnosed during the study ascertainment period, and was
thus eligible for inclusion. All available addresses and contact
telephone numbers for both parents and the family doctor
were extracted for each eligible child.
We wrote to the family doctor of each child, informing

him/her of the aims and design of the study, giving the
current contact details we held, and asking if they felt there
were any reasons the family should not be contacted (for
example, death of the affected child or other major family
events). A proforma and reply paid envelope were provided,
together with contact details of the research team. Non-
replying doctors were contacted by telephone 2 weeks later.

Postal questionnaire survey
The parents of all children for whom the family doctor had
replied, indicating there were no reasons to preclude
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involvement in the study, were sent a study pack. This
contained a letter asking them to take part, signed by
members of the research team and providing contact details
for them. To the consent form was appended a detailed
explanation of the purpose and design of the study, together
with assurances about the confidential handling of all
information provided and that their child’s management
would not be affected by their decision regarding participa-
tion. A copy of each questionnaire was provided for each
parent. The main instrument was the Measure of Processes of
Care (MPOC) a 56 item English language validated ques-
tionnaire which has been developed7 8 and used successfully9–13

to evaluate parental experiences of health services for a
range of childhood disorders or impairments. Overall
satisfaction with services was elicited using the Client
Satisfaction Questionnaire,14 which has been employed
previously in studies of parental satisfaction with paediatric
services,15 including in conjunction with the MPOC.7 Parents’
views and experiences regarding the GOS Ophthalmology
community link team were sought using open and closed
ended questions. Detailed socioeconomic and demographic
information about education, occupation, home and car
ownership was also sought by questionnaire. Finally, a form
requesting the telephone number(s) at which the parents
preferred to be contacted was included, together with a form
to decline involvement in the study, and reply paid envelopes
for the return of study documents.

Two weeks later non-responding parents were contacted by
telephone at home in the early evening. A simple set of
questions was used to confirm the study pack had been
received and to elicit and address any questions or difficulties
in completing the questionnaire, such as whether use of the
GOS translator service was required or whether telephone
administration by the researcher would be helpful. Where
necessary, the researcher fluent in Hindi, made this contact
with families of children whose names indicated that they
may be of Indian, Pakistani, or Bangladeshi origin, compris-
ing the main ethnic minority groups among visually impaired
children in the United Kingdom. Directory inquiries were
used to try to ascertain telephone numbers that were
unavailable or incorrect in the hospital records. Two weeks
later a second full study pack was sent to remaining non-
responding parents. No further contact was made with
parents who did not reply.

Examining bias in participation
The hospital records of all children considered eligible at
the outset were retrieved and examined. Using these, and
entries in the hospital patient information management
system, clinical and sociodemographic information was
extracted and recorded on detailed forms. This included
the child’s age, sex, ethnic group, ophthalmic diagnosis,
severity of visual loss, and presence of additional non-
ophthalmic impairments/disorders, together with family

Figure 1 Flow chart of recruitment in
the pre-CLT group.
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history of visual impairment, postcode, and parents’ main
language.
We examined possible participation bias in the question-

naire survey in an ongoing fashion. This enabled a stratified
subsample of those returning completed questionnaires to be
invited to take part in personal interviews, to ensure
adequate representation of ethnic minority or more deprived
families, as well as of fathers. Hence we did not examine
participation bias at the interview stage.

Statistical analyses
All data were entered in to a relational database (Access 97,
Microsoft Corporation, Washington, USA) and descriptive
analyses were undertaken using SPSS 11 (2001, SPSS Inc,
Chicago, IL, USA). Level of participation at each stage of the
study was assessed. Participating and non-participating
parents were compared with respect to sociodemographic
factors and clinical characteristics of their children using the
test for differences in two proportions16 and/or odds ratios
(OR) using Epi-Info V 6.0. (CDC, Atlanta, GA, USA) We were
interested, a priori, in investigating the role of parents’
socioeconomic status (using the Townsend deprivation
index17 based on postal code), main language, as well as
the child’s ethnic group (according to the UK Office for
National Statistics classification18), the severity of her/his
visual loss, and the presence of other non-ophthalmic
impairments or chronic disorders, as well as whether there

was a family history of visual impairment. As we were
uncertain whether experience of the community link team
(CLT) would itself impact on participation, we examined the
pre-CLT group and the post-CLT groups separately.
The study was approved by the Great Ormond Street

Hospital/Institute of Child Health local research ethics
committee and conformed to the principles embedded in
the Declaration of Helsinki.

RESULTS
Altogether, the families of 276 children were considered to be
eligible. Of these, 20% (55) could not be invited to participate:
the family doctor could not be traced (17), or had no record
of the child in his/her practice (20), or advised against
contacting the family (nine); or the address for the child in
the hospital record system was out of date and no forwarding
address could be found (nine).
The levels of participation at each stage of recruitment in

the study are shown separately for the pre-CLT and post-CLT
groups in figures 1 and 2 respectively. In both groups, there
was a higher level of participation in interviews, by those who
had already completed questionnaires, than in the ques-
tionnaire survey itself.
Participants were compared with non-participants and

those not contacted in the pre-CLT group (table 1) and the
post-CLT group (table 2). Compared to those who did not
take part, participating families in the pre-CLT group were

Figure 2 Flow chart of recruitment in
the post-CLT group.
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significantly (p(0.05) less likely to be socioeconomically
deprived and significantly more likely to have English as their
main language, have younger children, as well children
categorised as in the white ethnic group.18 In the post-CLT
group, participants were significantly more likely than those
who did not take part, to have a family history of visual
impairment. They were also significantly more likely than
those who could not be contacted, to be from higher
socioeconomic groups and have English as their main
language.
There were no consistent significant differences in parti-

cipation according to clinical characteristics including the
severity of visual loss, individual ophthalmic disorders, or
presence of other non-ophthalmic impairments.
In all, 12.6% (10) of the pre-CLT and 11.5% (seven) of the

post-CLT groups comprised single parent families. Mothers
participated more than fathers—separate questionnaires
being completed by mothers for 93.7% (74) and fathers for
51.8% (41) of children in the pre-CLT group, for 89.7% (61)
and 57.4% (35) in the post-CLT groups, respectively. There
were insufficient data on non-responders in the hospital
records to allow examination of participation by family
structure (one versus two parents) or parental occupation or
education. Our sample was too small to undertake ‘‘wave’’
analysis19 to determine whether those who participated early
(without reminders) differed from those who participated
after prompting.

DISCUSSION
The level of parental participation is our study was similar to
that reported in other studies using the MPOC7 9–11 or other
questionnaires15 20 21 to elicit the needs, and satisfaction with
services, of parents of children with disability. Participation
did not seem to be influenced by the clinical characteristics of
the children, but rather by complex sociocultural factors,
acting both at the level of the individual and the level of
family, which may distinguish families with disabled

children from those without.22 Thus, participation might be
different if families were studied at a later time in the child’s
life (for example, around school entry, by which time
parents’ experiences of heath services and their balance of
concerns would be expected to be different) or if the setting
had not been a specialist unit. The extent of non-participation
bias in our study is small. However, the less ‘‘visible’’children
were from socioeconomically deprived and ethnic minority
groups, who, despite efforts to reduce inequities, continue to
differ from less deprived and white children in their use of
healthcare services.23–25 Thus we recognise that their needs are
also likely to differ, with implications for recommendations
about services for visually impaired children based on our
study.
There is an extensive literature on the importance of

reducing non-response bias in health services research in
adults, including about disability.19 Appropriate study design
together with assessment of level and nature of bias and
accounting for this in statistical analyses, wherever possible,
are advocated. Non-response in research on children includes
the added layer of complexity of parents and families and has
been less extensively studied.19 22 Conflicting findings have
been reported regarding the influence of both parental factors
(age, ethnicity, language, educational level, income, well-
being, and stress), and family factors (environment, struc-
ture, and history of disease) and also about the importance of
the nature and severity of the disorder affecting the child.22 26–29

In research that aims to inform policy or service provision,
the importance of biased participation is its impact on the
generalisability of the findings.
The topic of our study should have been of interest to all

parents invited to take part, and although we sought
potentially sensitive information using questionnaires that
together take about 30 minutes to complete, similar research
in other areas suggests that these are unlikely to have been
major disincentives.4 15 20 21 30–32 We adopted all the main
strategies that have subsequently been reported to improve

Table 1 Comparison of respondents, non-respondents, and those not contacted in the pre-CLT group

Respondents
(n = 79)

Non-
respondents
(n = 38)

Difference in proportions
(respondents v non-
respondents)

p Value

Not
contacted
(n = 30)

Difference in
proportions
(respondents v
not-contacted)

p Value% (N) % (N) (95% CI) % (N) (95% CI)

Severity
Severe 29 (22) 18 (7) 11 (6 to 25) 0.34 33 (10) 4 (215, 19) 0.98
Moderate 39 (30) 41 (16) 3 (216 to 22) 0.90 27 (8) 12 (1 to 34) 0.09
Mild 32 (25) 41 (16) 9 (29 to 28) 0.42 40 (12) 8 (217 to 19) 0.91

Parent’s language
English 97 (75) 61 (19) 36 (19 to 54) 0.00001 90 (18) 7 (26 to 21) 0.40
Other 3 (2) 39 (12) 10 (2)

Visual impairment in the family
Yes 24 (17) 32 (11) 8 (211 to 27) 0.53 46 (10) 22 (22 to 44) 0.10
No 76 (53) 68 (23) 54 (12)

Complexity of condition
Visual impairment
alone

49 (38) 59 (17) 10 (211 to 30) 0.53 53 (16) 4 (217 to 25) 0.88

Additional
systemic problems

51 (39) 41 (12) 47 (14)

Ethnicity*
White 91 (70) 75 (29) 16 (1 to 30) 0.05 82 (18) 9 (8–26) 0.42
Non-white 9 (7) 25 (9) 18 (4)

Deprivation (population quintiles)
1st, 2nd, 3rd quintile 73 (32) 44 (11) 29 (1 to 47) 0.08 55 (6) 18 (218 to 46) 0.62
4th, 5th quintile 27 (15) 56 (14) 45 (5)

Deprivation index
Mean 20.52 1.23 t =22.90 0.005 1.58 t =21.80 0.07
SD 3.07 3.12 3.31

Age of child
Mean 2.48 3.80 t =23.66 0.00004 2.75 t =2.71 0.47
SD 1.78 1.96 1.78

*Comparing white with all other ethnic groups using the UK Office for National Statistics classification.18
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response rates in postal questionnaires,33 including persona-
lised letters and questionnaires with reply paid envelopes
sent by first class post from a university based group.
Although the research team was independent of the clinical
ophthalmology team from which the families were receiving
care, it is possible that some parents did not participate
because of concerns about this,22 despite the assurances given
at the outset. A higher participation rate might have been
achieved had non-responders been more actively pursued
through other means; but this was considered unethical
given the nature of our study and the incremental gain is
likely to be have been small and costly.34

Participation might have been greater had validated
versions of the MPOC in the languages of the main ethnic
minority groups in the study been available, and we had been
able to identify beforehand which parents needed them. The
development of different language versions of self complete
instruments is a complex task requiring careful backwards
and forwards translation to ensure content and face validity.
Indeed it is sometimes argued that it is more robust to
develop new instruments specific to the sociocultural and
linguistic contexts in which they are to be used. Such

approaches were not possible with the resources available to
us. Notably, from our experiences of prompting non-
responding parents from ethnic minorities by telephone, as
well as from interviews conducted with those who did
participate, we believe that language difficulties themselves
were not the most important barrier to participation by these
families. There is a pressing need for work to identify the
obstacles to adequate representation of families from ethnic
minorities in research on disability in childhood. It is likely
that some may be similar to the barriers to participation by
parents with lower incomes and/or educational attainment.
A major, insurmountable, barrier to recruitment in this

study was the absence of correct contact details for one fifth
of all eligible families. Every year in the United Kingdom
almost 9% of children under 15 years move home, with
families with children under 5 being particularly mobile.35

Such internal migration varies by ethnic group and socio-
economic status.35 It is likely that families of young children

Table 2 Comparison of respondents, non-respondents, and those not contacted in the post-CLT group

Respondents
(n = 68)

Non-
respondents
(n = 36)

Difference in proportions
(respondents v non-
respondents)

p Value

Not contacted
(n = 25)

Difference in
proportions
(respondents v not-
contacted)

p Value% (N) % (N) (95% CI) % (N) (95% CI)

Severity
Severe 23 (16) 28 (10) 5 (214 to 22) 0.81 20 (5) 3 (215 to 22) 0.94
Moderate 37 (25) 33 (12) 4 (216 to 23) 0.90 56 (14) 19 (24 to 42) 0.15
Mild 40 (27) 39 (14) 1 (219 to 21) 0.90 24 (6) 16 (24 to 36) 0.25

Parent’s language
English 98 (57) 89 (25) 9 (23 to 21) 0.19 69 (11) 29 (6 to 52) 0.001
Other 2 (1) 11 (3) 31 (5)

Visual impairment in the family
Yes 13 (7) 46 (13) 33 (12 to 54) 0.002 23 (5) 9 (210 to 28) 0.51
No 87 (48) 54 (15) 76 (18)

Complexity of condition
Visual impairment alone 60 (41) 50 (18) 10 (210 to 30) 0.42 48 (12) 12 (210 to 35) 0.41
Additional systemic problems 40 (27) 50 (18) 52 (13)

Ethnicity*
White 85 (57) 81 (30) 4 (211 to 19) 0.80 71 (17) 14 (26 to 34) 0.22
Non-white 15 (10) 19 (7) 29 (5)

Deprivation (population quintiles)
1st to 2nd or 3rd quintile 69 (29) 67 (15) 2 (221 to 25) 0.83 44 (7) 25 (23 to 53) 0.15
4th or 5th quintile 31 (13) 33 (7) 56 (9)

Deprivation index
Mean 2.18 20.9 t = 1.26 0.21 1.58 t = 22.89 0.005
SD 2.75 2.79 3.31

Age of child
Mean 2.11 2.53 t =21.25 0.21 1.83 t = .80 0.43
SD 1.67 1.56 .87

Comparing white with all other ethnic groups using the UK Office for National Statistics classification.18

What is already known on this topic

N The importance of engaging ‘‘users’’ of health care in
research that informs the planning or provision of
services is well established

N The case for this is particularly strong in relation to the
parents of children with disability, whose role as
advocates and mediators for their children is widely
acknowledged

N There has been limited work on non-response bias in
studies about disabled children and their families and
about optimum ways of engaging them in research

What this study adds

N We have investigated the barriers to, and degree and
nature of bias in, participation by parents of children
with visual impairment in the United Kingdom in a
study to elicit their health service experiences and
needs

N Families from ethnic minorities and lower socioeco-
nomic groups are less likely to be visible in such
research and geographical mobility in families with
young children is an important obstacle to participation

N It is important to investigate and address potential
biases in the design and interpretation of future studies
on children with disability to ensure equity in
recommendations for policy and practice and in
implementation of services
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with disability move home more often than others in
industrialised countries, partly to improve access to appro-
priate services and schools. Thus, they would represent an
important group in relation to coordination of services and
their involvement in health services research would be
particularly valuable. Maintenance of up to date contact
information in hospital and community record systems, in
particular daytime telephone numbers for parents, would
benefit both clinical and research activities. In the absence of
a clinical database from which the sampling frame for this
study could be constructed or sociodemographic data
extracted, a time consuming review of outpatient attendance
lists and clinical notes was necessary.
Planning of responsive, appropriate, and comprehensive

services for children with visual impairment requires the
needs and experiences of all affected families to be carefully
elicited. This necessitates engaging families in research in
ways that they find acceptable and accessible and recognising
that, despite the best approaches, it will be too difficult for
some families to participate.22 We suggest that while it is clear
that some families with disabled children will be more visible
in health services research than others, neither the nature nor
the extent of participation bias are predictable at the outset of
a given study. Clinical databases (which include contact
details, sociodemographic data, date of first assessment, and
diagnosis) together with high quality hospital record systems
are key foundations for robust research in this area. We
advocate examination of both barriers to recruitment and
participation biases as an ongoing process, to enable early
detection of bias and alternative strategies, such as qualita-
tive approaches, to be employed, to try to achieve adequate
representation of all groups. The benefits would be more
equitable policy and practice recommendations and imple-
mentation of services.
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