
Wilson et al. Reproductive Health 2013, 10:15
http://www.reproductive-health-journal.com/content/10/1/15
STUDY PROTOCOL Open Access
Health and development of ART conceived young
adults: a study protocol for the follow-up of a
cohort
Cate Wilson1, Karin Hammarberg2, Fiona Bruinsma3, Turi Berg1, David Amor4,5, Ann Sanson6, Jane R Fisher2

and Jane Halliday1,5*
Abstract

Background: Use of assisted reproductive technologies (ART) continues to increase, yet little is known of the
longer term health of ART conceived offspring. There are some adverse birth outcomes associated with ART
conception but the subsequent developmental trajectory is unclear. Undertaking research in this area is challenging
due the sensitive nature of the topic and the time elapsed since birth of the ART conceived young adults. The aim
of this report is to describe a research protocol, including design and ethical considerations, used to compare the
physical and psychosocial health outcomes of ART conceived young adults aged 18-28 years, with their
spontaneously conceived peers.

Design: This is a retrospective cohort study of mothers who conceived with ART in Victoria, Australia and gave
birth to a singleton child between 1982 and 1992. A current address for each mother was located and a letter of
invitation to participate in the study was sent by registered mail. Participation involved completing a telephone
interview about her young adult offspring’s health and development from birth to the present. Mothers were also
asked for consent for the researcher to contact their son/daughter to invite them to complete a structured
telephone interview about their physical and psychosocial health. A comparison group of women living in Victoria,
Australia, who had given birth to a spontaneously conceived singleton child between 1982 and 1992 was recruited
from the general population using random digit dialling. Data were collected from them and their young adult
offspring in the same way. Regression analyses were used to evaluate relationships between ART exposure and
health status, including birth defects, chronic health conditions, hospital admissions, growth and sexual
development. Psychosocial wellbeing, parental relationships and educational achievement were also assessed.
Factors associated with the age of disclosure of ART conception were explored with the ART group only.

Discussion: The conceptualization and development of this large project posed a number of methodological,
logistical and ethical challenges which we were able to overcome. The lessons we learnt can assist others who are
investigating the long-term health implications for ART conceived offspring.
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Background
Since in vitro fertilisation (IVF) became available, around
5 million children have been born worldwide through
assisted reproductive technologies (ART) [1]. Although
ART is generally presumed to be safe, it is not known if
the drugs used for ovarian stimulation, the manipulation
of gametes, the artificial environment for fertilisation
and the early embryo’s intrauterine exposure to hor-
mones, create longer term health risks for offspring
[2-6]. It may also be that the experiences of infertility
and assisted conception impact on parenting style and
parent-child relationships in ways that may affect the
psychosocial development of the children [7-11].

Evidence gaps and the significance of this work
Evidence of health outcomes for ART conceived children
is accruing and indicate that, in spite of worse perinatal
outcomes, their health and development is comparable
to spontaneously conceived children’s[3,10,12-14]. How-
ever, very little is known about the health of people 18 years
and older, largely due to the lack of adult ART-conceived
populations [15]. Given the increasing use of ART world-
wide, evidence about the long-term health effects of ART
is of paramount importance and is required in order to in-
form people experiencing fertility difficulties, service plan-
ners, practitioners and policy makers[1,16].

Study aims and hypotheses
The aim of this study was to compare the physical and
mental health, educational achievements, and social de-
velopment of young adults conceived through ART with
spontaneously conceived young adults. The hypotheses
were that:

1) The peri-conception environment and intrauterine
exposures would lead to poorer physical health
outcomes through epigenetic changes influencing
growth and development and higher prevalence of
chronic illness, compared to those conceived
spontaneously.

2) Being conceived following parental infertility and
assisted conception would lead to poorer outcomes
in wellbeing and quality of life in young adults,
compared to those conceived spontaneously.

Methods/design
Study design
The study was a comparison between a population based
cohort of women and their ART conceived young adult
offspring, with a cohort of women randomly selected
from the general population of women in Victoria,
Australia, and their spontaneously conceived young
adult offspring, frequency matched on age and gender.
This comparison group may include some subfertile
mothers but this makes it a comparison group that truly
reflects the general population. This is important when
the study is trying to determine risk of adverse outcomes
in offspring of the combined effect of infertility and ART
in relation to the general population [17].
Setting
The study setting was Melbourne IVF and Monash IVF
infertility treatment centres located in Victoria, Australia.
These two services were the primary ART treatment cen-
tres in Victoria during the period 1982 to 1992.
Study timeline
A pilot study was conducted in 2007 to determine the
feasibility and acceptability of approaching mothers up
to two decades after cessation of ART treatment, and as-
sess their recall of the health and development of their
ART conceived young adult children [18]. This qualita-
tive study concluded that with careful and sensitive re-
cruitment strategies, it is feasible and acceptable to
contact women to assess the health of their ART-
conceived young adult offspring. Preparations for the
main study commenced in 2008 with funding and ethics
applications both involving consultation with parents of
ART-conceived young adults and ART-conceived young
adults themselves to ensure that the proposed recruit-
ment strategies were perceived as achievable and the
study materials relevant and acceptable. Recruitment
and data collection took place between 2009 and 2011
and data analysis commenced in 2012.
Exposed group
Mothers – eligibility criteria
Potential study participants were women who had ART
and gave birth to one or more singleton children be-
tween January 1982 and December 1992. ART included
in-vitro Fertilisation (IVF), gamete intrafallopian transfer
(GIFT), tubal embryo stage transfer (TEST) or pro-
nuclear stage transfer (PROST) in a stimulated or nat-
ural cycle; with own or donor gametes; using fresh or
frozen embryos.
Exclusion criteria
Women were excluded if they were residing overseas,
unable to be traced, had inadequate English to complete
the interview, or who had died or whose child had died.
Young adults - eligibility criteria
Participants were the ART-conceived young adults aged
18 years or more, whose mother consented to the re-
searchers approaching them.
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Tracing of families
Maternal deaths were ascertained through electronic link-
age with the Australian National Death Index (www.aihw.
gov.au/national-death-index/). Offspring deaths were un-
able to be determined unless the ART service had been
informed of this. Due to the time elapsed since the ART
treatment, all maternal addresses provided at the time of
treatment were checked for accuracy using electronic link-
age with the Australian Electoral Commission (AEC) re-
cords (www.aec.gov.au/). This yielded a current address
for 72% of potential participants. Following manual tra-
cing methods in the AEC or electronic telephone index,
an additional 8% of potential participant’s addresses were
identified. Overall, 80% of women were able to be located.
Recruitment procedures
A registered letter of invitation was sent to potential par-
ticipants from a doctor at the ART centre where the
woman had been treated. This letter provided a detailed
explanation of the purpose of the study and what partici-
pation entailed. If there was no response, a reminder let-
ter was sent four weeks later, allowing time for returns if
the address was incorrect or the addressee did not col-
lect the letter. Towards the end of the recruitment
period, another letter was sent to all non-responding
mothers to advise them that participation was still pos-
sible and that their contributions would be valuable.
This permitted them a final opportunity to participate
and meant that they received the final reminder between
two and sixteen months after the original approach.
Mothers were asked to return a form to the research
team indicating their willingness to take part in the
study or their decision to decline. Mothers’ consent for
the researchers to contact their offspring and their
daughter’s/son’s contact details were also sought at this
stage. Both the mother and young adult were encour-
aged to take part individually but mothers who were un-
willing to allow researchers to contact their offspring
were given the option of taking part in the study on their
own. Mothers with more than one ART conceived child
in the study period were invited to complete a separate
interview in relation to each child. With the mother’s
consent and provision of contact details, young adults
were telephoned, provided with detailed information
about the study and invited to complete the study
interview.
Unexposed group
Mothers- eligibility criteria
Potential participants were women who had conceived
spontaneously and given birth to a singleton child in
Victoria between January 1982 and December 1992.
Only one child born in this time period was included.
Exclusion criteria
Women were excluded if they had inadequate English
for completion of the interview, or if their child had
died.

Young adults – eligibility criteria
Participants were the spontaneously conceived, Australian
born young adults aged 18 years or more, whose mother
consented to the researchers approaching them.

Recruitment procedures
Households within Victoria were selected through ran-
dom digit dialling and screened for eligible mothers by
the Social Research Centre (SRC, www.srcentre.com.au).
The SRC conducts, under contract, quantitative and
qualitative research across all areas of social and health
research for academic institutions, government, not for
profit organisations and corporations. Women who
agreed to be contacted by the research team were subse-
quently telephoned and given a detailed explanation of
the purpose of the study and what participation entailed.
With the mother’s consent and provision of contact de-
tails, young adults were telephoned, provided with de-
tailed information about the study and invited to
complete the study interview.
Participating mothers and young adults in the ART

and control group each completed the telephone inter-
view at a convenient time that allowed adequate privacy.
Both were offered a summary of findings at the comple-
tion of the study and the young adults received a $25 gift
voucher.

Frequency matching of participants
ART mothers were recruited first so that unexposed
mothers could be proportionately recruited from similar
geographic locations [19]. Young adults were subse-
quently recruited and similar proportions of unexposed
males and females born within the 1982 -1992 period
were recruited to frequency match the exposed young
adults. There was no individual matching done (see
Figure 1).

Data sources
Structured interview schedule
Potential confounders and outcomes of interest were
identified from the available evidence. The proposed
outcomes were reviewed by members of the consumer
advocacy group ‘AccessAustralia’ (www.access.org.au) for
relevance and acceptability. Questions were piloted to
test wording, flag sensitive areas and gauge the time
taken to complete. The interviews, which included
standardised measures and study-specific questions,
were designed for a computer assisted telephone inter-
view (CATI) system. The final maternal interview

http://www.aihw.gov.au/national-death-index/
http://www.aihw.gov.au/national-death-index/
http://www.aec.gov.au/
http://www.srcentre.com.au/
http://www.access.org.au/
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included 80 items and took approximately 35 minutes to
complete. The young adult interview included 150 items
and took approximately 30 minutes to complete (many
questions were brief and able to be answered quickly).
All interviews were administered by a small group of
trained personnel at scheduled times. A protocol was de-
vised for the interviewers to flag participants who
seemed upset or depressed and who may have required
subsequent support.

Medical records (exposed group only)
In order to compare characteristics of the non-
participating ART mothers with the participating ART
mothers, ethics approval was granted to obtain de-
identified information from all mothers’ ART related
medical records. Data were available on type of treat-
ment, use of donor gametes and obstetric/perinatal out-
comes, which had been reported to the ART clinic either
by the treating obstetricians or the parents themselves
and included: gestational age, birth weight, and birth de-
fects. With consent from the participating mothers, add-
itional data on infertility etiology, ovarian stimulation
protocol, whether fresh or cryo-preserved embryos were
used; age and number of embryos transferred; and num-
ber of sacs at ultrasound, were also obtained. Data were
provided from hard copy or electronic data records
using a standardised case report form.

Outcomes
Primary outcome
The primary outcome of interest from the young adult
interview was their self-reported quality of life reflected
in physical, psychological, social, and environmental
domains.
Secondary outcomes
Secondary outcomes from the maternal interview were
her reports on child special health care needs, prevalence
of birth defects, chronic health conditions and hospital
admissions. Secondary outcomes from the young adult
interview included their self-reported growth and sexual
development, educational achievement, prevalence of
chronic health conditions, hospitalisations, and quality of
parental relationships.

Confounders
Maternal age; parity; household income, perception of fi-
nancial situation; marital status; maternal education; pater-
nal occupation; family structure; residential location; type
of infertility; obstetric complications; gestation at delivery;
mode of delivery; offspring birth weight, gender; current
age and relationship status; young adult employment.

Measures
Perinatal outcomes (maternal report)
Data on perinatal outcomes included length of gestation
and birth weight. Small or large for gestational age was
defined as birth weight below or above the 10th percent-
ile for gestational age respectively, using Australian
population-based data for the calculation [20].

Birth defects (maternal report)
Mothers were asked to recall if their baby had any birth
defects and to describe in detail the birth defect(s).
These were coded as ‘major’, ‘minor’ or ‘not a birth de-
fect’ using the Victorian Birth Defects Register classifica-
tion system [21] and an International Classification of
Diseases code (ICD10) was assigned [22]. The coding
was performed blinded to the mode of conception and a
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paediatric expert was consulted throughout the coding
process. Up to three defects were coded per individual
(no-one exceeded this). Sometimes, congenital condi-
tions were reported in response to the chronic illness or
hospitalisation questions – in which case they were
coded as above and added to the birth defects data e.g.
hospitalisation for surgery for undescended testicles. The
proportions with a major or minor defect and the pro-
portion with related groups of birth defects (e.g. cardio-
vascular; gastrointestinal; genitourinary; musculoskeletal;
genetic) were calculated.

Chronic health conditions (maternal report)
Data on chronic health conditions in offspring were col-
lected from mothers using a question adapted from the
Child Health Questionnaire [23,24]. Conditions qualified
as a chronic illness if the condition had persisted over a
year (including on and off ) and the individual had
consulted a health professional yearly or more often.
The person’s age at onset and ceasing of the condition
were recorded or if it was ongoing (or intermittent). An
ICD10 code [22] was assigned to conditions and up to
eight chronic conditions were coded per individual.
Conditions that had arisen through injury or external
consequences were not included.
The proportions with one or more chronic condition

and the proportions with related types of conditions
using ICD10 groupings were calculated. The proportion
with one or more ongoing conditions was also analysed.

Hospital admissions (maternal report)
Study specific questions were used to ask mothers to re-
port the number, reason and total length in days for off-
spring hospital admissions that occurred during the first
year of life, pre-school period, primary school and sec-
ondary school period (up to 18 years). The condition
causing the reported admissions was assigned an ICD10
code [22]. The proportions with one or more hospital
admissions ever or with one or more admissions during
school/age related periods (above) were calculated.

Child special health care needs screener (maternal report)
The mother-rated health of their child from 0 to 18 years
was measured using the Child Special Health Care
Needs (CSHCN) Screener to indicate use of health care
for health concerns that persisted for a period of a year
or more in the first 18 years of life [25]. The tool has five
domains; need for prescription medication; need for
more medical or mental health care or educational ser-
vices than is usual for other children of the same age;
limitations in doing things that are usual for age; need
for physical, occupational or speech therapy; emotional
or behavioural problems for which counselling is needed.
The data items were coded, summed and scored as
positive or negative according to Bethell [25] for each or
the five domains. Unknown values within each domain
(don’t know, refused, missing) were excluded from the de-
nominator as per recommendations from the Child and
Adolescent Health Measurement Initiative website [26].

WHOQol-Bref Australian version (young adult report)
The Australian WHOQol-Bref measures subjective qual-
ity of life [27]. This validated tool contains 26 items and
demonstrates sensitivity to the health status of the re-
spondent and sound psychometric properties. It has two
general questions and four domains where the physical
health, psychosocial, social, and environment domains
have 7, 6, 3, and 8 items respectively. Each domain was
coded, summed and scored according to prescribed
methods to create a raw domain score [28]. Unknown
values within each domain (don’t know, refused, miss-
ing) were imputed using horizontal mean imputation
provided there were less than three missing items, as per
the recommendations of Hawthorne [29]. Raw domain
scores were then transformed to percentage scores.

Exercise behaviour – (young adult report)
Young adults were asked about the frequency of under-
taking sport /exercise and vigorous exercise using vali-
dated questions from the Australian Temperament
Project [30].

Measures of growth and development - (maternal and
young adult report)
Young adult current height and weight data reported by
young adults were used to generate a body mass index
(BMI) measurement [weight(kg)/height(m)2]. Maternal
and paternal height data collected from mothers were
used to generate a ‘mid-parental height’ in order to ad-
just young adult height and BMI measurement for par-
ental heights [31]. In the case of a donor gamete being
used, no such calculation was made.
BMI measurements were also classified to determine

underweight (<18.5 kg), normal weight (18.5-24.9 kg),
overweight (25-29.9) and obesity (>=30 kg) [32].
Pubertal development was assessed from young adult

report using the Adolescence Scale (AS-ICSM). This in-
strument has been found to be reliable in the recall of
pubertal events and useful for the identification of mat-
urational extremes [33]. It consists of two (female) or
four (male) questions which ask the individual to recall
their perceived rate of pubertal development in relation
to their peers as well as their own pubertal milestones.
The combined items enable a composite score to be cre-
ated for a measure of relative maturational state inde-
pendent of sex. The composite score is derived by
summing the items and dividing by the number of items
in the questionnaire for each sex. Missing values for
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each item were replaced with the mean of the z-score
created for each of the puberty items for males and fe-
males according to Kaiser [34].

Sexual orientation (young adult report)
Young adults were asked about their sexual identity
using a validated survey question from the Australian
Study of Health and Relationships [35].

Fertility (young adult report)
Young adults were asked if they had ever been pregnant
or ever tried to get pregnant (or get their partner preg-
nant if they were male). They were also asked about how
long it took to achieve a pregnancy and whether this
had resulted in the birth of a child/children.

Kessler psychological distress scale, ‘K10’ (young adult
report)
The K10 is a scale for measuring psychological distress
levels that may be associated with anxiety and affective
disorders [36]. There are ten questions about negative
emotional states experienced over the past four weeks. It
has been validated as a screening instrument to identify
likely cases of anxiety or depression in the community.
Data items were coded and summed according to
Kessler and raw scores were then transformed to a per-
centage score. Cases with missing values were excluded
from the analysis [36].

Parental bonding instrument, ‘PBI’ (young adult report)
The PBI is a 25-item measure of parental bonding from
the offspring perspective [37]. The level of care (emo-
tional warmth versus coldness) and protectiveness (con-
trol versus autonomy granting) offspring perceive from
each parent, and the combined effects of each dimension
are assessed. Data items were coded, summed and
scored according to prescribed methods to create a con-
tinuous score for ’care’ and for ‘protectiveness’ for each
parent. Unknown values within each domain (don’t
know, refused, missing) were imputed using horizontal
mean imputation provided there were less than three
missing items [29]. High/Low categorical variables were
created from the continuous scale scores using the
recommended cut-off scores for each parent [37]. A vari-
able for each parent was then created from the combin-
ation of each parent’s two categorical results, assigning
them to one of four groups including ‘high care and high
protection’, ‘high care and low protection’, ‘high protec-
tion and low care’ and ‘low care and low protection’.

Relationship status – (young adult report)
Validated descriptive questions about family and social
relationships were taken from the Australian Tempera-
ment Project [30].
Location of residence (maternal and young adult report)
The residential postal code for each participant was used
to assign remoteness area codes to indicate if they reside
in a metropolitan, regional or remote area [19].

Educational achievement (young adult report)
Young adults were asked to report their highest educa-
tional achievement. If they had completed year 12 (final
year of secondary school), they were asked to report
their Australian Tertiary Admission Rank (ATAR) [38].
The ATAR is a population based ranking of overall aca-
demic achievement. It is the primary criterion for entry
into most undergraduate university programs through-
out Australia, except Queensland. Results from students
in Queensland were excluded due to use of a different
academic measure and the degree of error in the process
of conversion to the ATAR.

Occupation data (maternal and young adult report)
Occupations reported were classified using the Australian
and New Zealand Standard Classification of Occupations
used by the Australian Bureau of Statistics [39].

Disclosure of conception from ART (maternal and young
adult report – ART group only)
Mothers were asked if they had disclosed their use of
ART to conceive to their son or daughter, and if so, at
what age. If they had not disclosed they were asked if
they intended to disclose. Participating young adults
were asked at what age they recalled being told of their
ART conception.

Addressing potential biases
Selection bias
Using ART medical record data it was possible to com-
pare important characteristics, such as type of treatment
and perinatal outcomes, between exposed maternal
participants and non-participants. In the case of non-
participating young adults, analysis of the maternal reports
allowed differences in rates of birth defects, chronic illness
and special health care needs to be examined in both the
exposed and unexposed groups. Despite this, it is impos-
sible to assess the degree of selection bias completely and
outcomes will need to be interpreted with caution.

Recall bias
The study collected both concurrent and retrospective
data with potential for recall bias. To minimise this, data
were collected chronologically linking it to objective
events including pregnancy and birth, first year of life,
preschool, primary and secondary school periods. There
were also questions that asked for comparison with
others in the same age group, on the understanding that
these would reveal major, clinically relevant concerns. It
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is still possible that the ART mothers may recall aspects
of their offsprings’ health and wellbeing more vividly
than the comparison group; this will be taken into ac-
count when interpreting results.

Reporting bias
There was potential for reporting bias with some of the
more sensitive questions e.g. sexual development and
sexual identity, however any such bias would likely be
non-differential between exposed and unexposed groups.
To minimize reporting bias, validated questions were
used to assess sexual identity and sexual development -
the Adolescence Scale includes both subjective and ob-
jective questions [34]. Potential reporting bias will be
considered in the analysis of these outcomes.

Observer, inter-tester bias
This was minimised through use of a CATI and inter-
viewer training to ensure a standardised, consistent ap-
proach. Data coding was conducted blinded to the mode
of conception.

Sample size
Sample size for the exposed group was based on the esti-
mated ability to trace the mothers, the percent who
would agree to participate and give permission for the
researchers to contact their child and, finally, the percent
of young adults who would agree to participate. To pro-
vide a best estimate, different scenarios were tested
based on attrition rates at different stages for both
mothers and young adults. For the primary outcome,
young adult quality of life measured with the WHOQol-
Bref, the following sample size calculations were made.
Population norms were expected in the spontaneously
conceived group with a mean of 72 and standard devi-
ation of 18 for the Social domain. Therefore, using a two
sample comparison of this mean, a sample size of 261
exposed and 261 unexposed young adults would detect
an effect size of 0.25 as significant, and for a sample size
of 424 in each comparison group, an effect size of 0.19
(Social Domain, alpha 0.05, power 80%) [40]. If an alpha
of 0.01 was used for a same sample size of 261 for the
Social domain, an effect size of 0.30 would be detected
as significant or for a sample size of 424, an effect size
of 0.24. Although there is no established cut point to in-
dicate whether quality of life is unacceptably low or of
‘clinical significance’ with the WHOQol-Bref scale, an ef-
fect size of 0.25 would indicate that the score of the
average person in the ART conceived group is lower
than the scores of 60% of the control group. These were
small to medium effect sizes and were associated with
conservative estimates of sample size, based on the num-
bers available from the IVF centres.
Statistical analysis
Descriptive analyses were conducted to obtain frequen-
cies, means and standard deviations for variables of
interest. These were followed by univariate analyses
using statistics appropriate to the data distribution to as-
sess whether exposures were significantly related to out-
comes and to inform multivariate analyses. Multivariable
models were built as appropriate with inclusion of other
variables as potential confounders. Logistic regression
models were built for binary outcome variables and lin-
ear regression models for continuous outcome variables.
The presence of siblings in the exposed group was
accounted for using general estimating equation regres-
sion methods. Potential confounders were selected for
inclusion in regression models based on published litera-
ture or if the variable was associated with the outcome
in univariable analysis at the p <0.1 level. 95% confi-
dence intervals were calculated along with the p-values
as significance estimates.

Ethics
This study involved maternal and young adult populations
from two health care services in the Victorian population.
Following considerable consultation with key stakeholders
to ensure the sensitivities of this field of research had been
addressed, ethics approval was sought from and granted
for all operations by: Royal Women’s Hospital – Project
08/37 and Epworth HealthCare – Project 46409. Ethics
approval was also obtained from the Australian Institute
of Health and Welfare – Project 2009/2/15, in relation to
obtaining data from the National Death Index to deter-
mine maternal deaths.

Discussion
World-wide, there are few existing studies of health out-
comes in ART conceived offspring of this age group and
sample size, and none of Australian populations [41,42].
We acknowledge that a retrospective cohort study de-
sign is less favourable than a prospective design due to
potential recall bias, particularly when assessing areas
such as growth and development. However, because we
had a large cohort of ART conceived adults a retrospect-
ive approach maximised an existing opportunity.
In planning the study, many ethical considerations had

to be addressed and most related to privacy. The poten-
tial implications for privacy of contacting women up to
two decades after their attendance at an ART clinic and
not knowing whether they had disclosed the use of ART
to their child required sensitive strategies. Initial contact
with the ART mothers was through the treating ART
service rather than directly from the research team. Also,
in case parents had not disclosed the method of concep-
tion to their son or daughter, young adults were only
contacted with the consent of the mother.
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Tracing a current maternal address (exposed group)
from details provided so long ago, required multiple
strategies, persistence and a substantial amount of time.
Eventually 80% of mothers were successfully traced. The
use of registered mail, where the addressee has to per-
sonally collect the letter at the post office, was essential
to ensure receipt of the letter and maintain privacy.
However, some stated that they had been alarmed at re-
ceiving registered mail as they had believed it may be a
police or legal document.
Another challenge in the study design was finding an

appropriate comparison group. The decision to use ran-
dom digit dialing to recruit a spontaneously conceived
group was pragmatic but also appropriate given that the
aim of the study was to determine the health outcomes
of ART conceived offspring rather than the causative ef-
fect of ART alone [17].
Many of the mothers who conceived with ART

responded positively to the study invitation expressing
their delight in having a child and their desire to assist
the research. They were curious about potential health
outcomes and interested in the findings. This was also
the case with many mothers in the comparison group. A
few mothers in the ART group (<1%) responded less
favourably as they felt the study to be an invasion of
their privacy or it reminded them of a difficult time in
their life that they wanted to forget.
The responses to the study invitation from ART con-

ceived young adults were also mostly positive but gener-
ally more ‘low key’ than that of their mothers. Although
they were interested in the study findings, being ART
conceived was often not particularly significant to them
personally or something they had given a lot of thought
to. Overall, this age group were very busy and finding
time to take part was often a challenge. Despite this,
when engaged at interview they were usually relaxed and
willing to share information, both positive and negative.
The final reminder sent to non-responding mothers in

the ART group was very important to the final response
rate, increasing it by 11.6%. Many people later stated
that they did not respond to the initial letter or the first
reminder because they were busy or forgot, were going
through a difficult time or lost the original pack. How-
ever, the last reminder provided impetus for a substan-
tial number of women to respond. Consequently, we
would recommend a ‘final reminder’ some months after
the initial invitation to give respondents every opportun-
ity to take part and increase response rate.
Dissemination of the study findings is critical, given

the current paucity of knowledge in this area and the in-
crease in demand for ART worldwide. The findings will
be published in the peer-reviewed literature and utilised
to inform educational materials about the long term
health of ART conceived people. Study participants will
also be provided with a summary of the key study find-
ings. Finally, publication of the study protocol will assist
others planning to follow-up ART populations as they
reach adulthood.
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