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Preconceptional ancestry-based carrier couple
screening for cystic fibrosis and
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intention to participate or not and actual
participation?
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This paper explores determinants of the intention to participate or not and of actual participation in
preconceptional ancestry-based carrier couple screening for cystic fibrosis (CF) and haemoglobinopathies
(HbPs). In total, 9453 individuals from a multi-ethnic population were invited. Invitees who had a partner
and who were planning a pregnancy were the target population (33-36%). Test participation was
conditional on survey participation. Those who refrained from test participation were asked to participate
in the survey only. The questionnaire was based on the Theory of Planned Behaviour, which explains
behaviour through intention. It was completed by 418 survey participants: 171 who intended to
participate in the testing, and 247 who refrained from test participation. Both test intenders and offer
decliners generally had a positive attitude towards test participation, and perceived high behavioural
control. This applied to Western and non-Western survey participants equally. Offer decliners, however,
perceived less control in terms of the time and effort needed for participation. Still, 68% of them intended
to participate in the future if the screening would be offered routinely. Test intenders more often would
draw reproductive consequences from test results, perceived a higher risk of being a carrier, more benefits
and less adverse psychological outcomes. Feelings of stigmatisation were not an important issue, but 14%
thought that there would be discrimination against carriers: among them more were non-Western survey
participants. Preconceptional ancestry-based CF and HbPs carrier screening was evaluated as positive and
desirable among Western and non-Western survey participants. The effort and time needed for
participation were important reasons for declining participation, which might be overcome by improving
access to the screening.
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Introduction

Cystic fibrosis (CF) and haemoglobinopathies (HbPs),
including sickle cell disorders and thalassaemia, are severe
and relatively common autosomal recessive disorders
according to ancestry. CF is found predominantly in people
who originate from Europe, North Africa, Turkey, the
Middle East, and the former Soviet Union.'?> HbPs are
mainly found in people with ancestors from Africa, the
Mediterranean area, the Middle East, parts of the Indian
sub-continent, and South-East Asia.>* Preconceptional
carrier couple screening for these disorders enables pro-
spective parents to make reproductive decisions before
pregnancy. However, in the Netherlands, as in many other
European countries, this kind of screening is not current
practice and there has been debate about whether it should
be introduced, and if so, how.>~® In earlier studies targeted
ancestry-based carrier screening for these disorders has
been advised.’~!! However, after the implementation of
sickle cell screening in the United States in the early
1970s,'#'3 negative experiences such as discrimination
and stigmatisation of carriers resulted in hesitations
towards targeted ancestry-based screening. A combined
offer of ancestry-based CF and HbPs carrier couple screen-
ing reduces the potential risk of stigmatisation or dis-
crimination of sub-populations, because almost every
couple, irrespective of their ancestry, will be eligible for
some form of carrier screening: for CF, HbPs, or both
disorders. Furthermore, studying an offer of preconcep-
tional carrier screening for these disorders may serve as a
model for preconceptional carrier screening for other
genetic disorders as well.

This study is part of a project in which a unique offer
of combined ancestry-based preconceptional CF and/or
HbPs carrier couple screening was actually made in a
multi-ethnic population in the Netherlands. The test
uptake among those invitees who had a partner and
who were planning a pregnancy was estimated to be
3%.* It is generally known that uptake in carrier-screening
programmes is far from 100%.'°~'7 For example, in an
earlier preconceptional CF carrier couple screening
study in the Netherlands,® 25% of the prospective
parents who had been invited participated in the
screening. As participation in screening must be voluntary
and based on an informed decision,'® uptake should
never be the only focus of offering a screening programme.
Nevertheless, in this project, it was expected beforehand
that not all invited prospective parents would participate
in the screening. Therefore, besides uptake, we
studied those factors that determined the decision to
accept or decline participation in this study on preconcep-
tional ancestry-based carrier screening offer for CF
and/or HbPs.

Factors affecting the decision to accept or decline carrier
screening for CF have recently been reviewed by Chen
et al.'®> Important acceptance factors included ‘higher
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perceived benefits’ (eg, not having an affected child,
knowing one’s carrier status), ‘weaker perceptions of
barriers’ (eg, social stigma, psychological harm), and
‘having fewer or no children’. Acceptance factors reported
elsewhere were lower perceived negative consequences of
test results,’” more knowledge,'®'7'1° strong perception
of the severity of the disease,'>?%?! high perceived
susceptibility,!>?%>2?® and higher socioeconomic status,
female gender, and age.'® Important factors for declining,
reported by Chen et al.,'® included perceived barriers to
obtain the screening, higher parity, lack of knowledge, and
weaker perceptions of benefits. Other factors for declining
mentioned elsewhere were attitudes towards abortion,
perceived severity of carrier status, low perceived
susceptibility, and ethnicity.!>192%24-26 Chen et al.'®
further noticed a lack of theoretical frameworks in studies
investigating the determinants of participation in carrier
screening. In this study, however, the Theory of Planned
Behaviour (TPB)*’ was applied (Figure 1). The TPB has
proven to offer a useful framework in explaining and
predicting health behaviour or refraining from that specific
behaviour.?® According to the TPB, behaviour is explained
by intention, which in turn is explained by attitude,
social influence, and perceived behavioural control.>’
The latter is also a direct determinant of behaviour. In this
study, the TPB was used to explore the intention to
participate in  preconceptional ancestry-based CF
and/or HbPs carrier couple screening. The following
research questions were addressed: (1) Which are the
determinants of the intention to participate or not? (2)
What determined actual test participation? (3) What
determined the intention to participate in future screening
of this kind, whether this became possible, among those
who refrained from current test participation? (4) Do these
determinants differ between participants of Western and
non-Western origin?

Attitude |

Social influence
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rd .
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Figure 1 The Theory of Planned Behaviour.



Methods

Design

From January to December 2005, 9453 individuals (20-35
years) in Amsterdam, The Netherlands, including 50-60%
non-Western immigrants, received an invitation to parti-
cipate in preconceptional ancestry-based CF and/or HbPs
carrier couple screening. They were invited by either their
own general practitioner (GP), who selected the names and
addresses of the 20- to 35-year-olds from the practice
register, or by the Municipal Health Service, which
obtained these data from the population register. Enclosed
with the letter of invitation were an information leaflet, a
reply form, and a decisional instrument. The information
leaflet described the clinical and genetic aspects of the
disorders, the carrier prevalence in different populations
according to ancestry, the pros and cons of participation,
the test sensitivity, and the test procedure. Invitees who
had a partner with whom they were planning a pregnancy
were defined as the target population. On the reply form it
was first asked whether the invitee had a partner. Those
who had a partner were further asked whether they wanted
to participate in (a) the screening study, which included
test participation and participation in a questionnaire
survey, or (b) in the survey only, or (c) not at all.
Test participation without survey participation was not
allowed. Eligibility for the CF and/or HDbP test(s) was
based on both partners’ ancestral origin and was assessed

Invitations (n= 9453):
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by the enclosed decisional instrument.?® The tests were
offered free of charge. All the study materials were available
only in the Dutch language. Exclusion criteria for partici-
pation were pregnancy, inability to read and write Dutch,
and a positive family history of CF and/or HbPs, in which
case the couple was referred to a clinical genetics centre.

Invitees who returned the reply form were further
referred as respondents and those who did not as non-
respondents (see Figure 2). Respondents who belonged to
the target population were divided into those who had the
intention to participate in the carrier-screening test(s) (ie,
offer acceptors) and those who refrained from current test
participation (ie, offer decliners). Those who wished to
participate in the carrier-screening test(s) were invited to
visit their GP with their partner within 1 month for pre-test
consultation. Both of them were asked to complete a
questionnaire (see below) in the GP’s waiting room before
pre-test consultation. Offer decliners who had stated on
the reply form that they were willing to participate in the
survey only were sent two copies of the questionnaire at
home. At the GP’s practice the sampling for the CF and/or
HbPs carrier test(s), based on the above-mentioned deci-
sional instrument,?® was carried out. The actual testing in
the laboratory started only after a signed informed consent
form had been received. The study protocol was approved
by the Medical Ethics Committee of the VU University
Medical Center in Amsterdam.

Offer to participate in preconceptional
CF andfor HbPs carrier screening

[
Iy 1

Non-respondents Respondents n=1365 (14%)
n=8088 (86%) (returned reply form)
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Figure 2 Response to the offer of preconceptional CF and/or HbPs carrier screening.
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Questionnaire

Each partner in a couple was asked to complete a structured
questionnaire, without conferring with their partner. All
survey participants, irrespective of their ancestry, were
asked to complete all questions. The structured question-
naire, which was developed to address the research
questions, was mainly based on the TPB,? in addition to
other variables that were expected to explain intention
to test participation.'>172%21 All variables are presented in
Table 1, as well as their corresponding items, and the
answer format. For each scale, factor analysis with direct
oblimim rotation was performed to investigate whether
items were loaded on one or more component(s). Relia-
bility analysis was applied to each scale to determine
whether the set of items was homogeneous (Cronbach’s
«>0.60, see Table 1). Unless stated otherwise, the indivi-
dual items were measured on a S5-point Likert scale, and
were recoded if necessary: a score of 1 indicated a negative/
unfavourable score and a score of 5 indicated a positive/
favourable score, except for ‘psychological impact’,
‘stigmatisation’, and ‘feelings of eugenics’. For these
variables a score of 1 indicated a positive/favourable score,
representing the absence of negative psychological impact,
stigmatisation and feelings of eugenics, and a score of
5 corresponded to a negative/unfavourable score, repre-
senting the presence of negative psychological impact,
stigmatisation, and feelings of eugenics.

Future intention among decliners of current offer Offer
decliners were asked whether they would participate in
preconceptional CF and/or HbPs carrier screening in the
future if this became possible. A ‘future intention’ scale was
constructed, based on three items: (1) ‘would you consider
having a carrier test in the future if the preconceptional CF
and HbPs carrier screening became a standard offer to all
couples planning a pregnancy?’(answer format: no/prob-
ably not/not sure/probably/yes); and the two items of the
variable ‘perceived benefits: (2) ‘1 would want to prevent
the birth of a child with CF, sickle cell disease and/or
thalassemia’ and (3) ‘I want to get more reassurance about
my chance of having a child with CF, sickle cell disease
and/or thalassemia’. All these three were loaded on one
factor, and Cronbach’s « was 0.71.

Ancestry On the basis of their own and parental native
countries we distinguished participants of (1) Western
origin, who have their ancestry in Europe (including the
Netherlands), North America, and Australia, and who
are mainly eligible for CF carrier screening, and (2) non-
Western origin, including people from Turkey, Surinam,
Morocco, and the Netherlands Antilles, who form the four
largest immigrant groups in the Netherlands,**! and who
are eligible for HbPs carrier screening. Couples from Turkey
and Morocco were eligible for both the CF and HbPs
carrier-screening tests.’
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Data analysis

Both partners in a couple were treated as independent
participants, because earlier research showed that individual
partners provide different information.'”3> Wilcoxon and
Mann-Whitney tests were used to compare the mean scores
between groups. For each variable we calculated the
proportion of survey participants who had a score below/
above 3 (the neutral point). The chi-square test was used for
the statistical comparison of proportions. All analyses were
performed in SPSS 14.0 for Windows. Hierarchical linear
regression analysis was applied stepwise to investigate which
variables determined the intention to participate in the
current preconceptional carrier testing. The predictive power
of the TPB determinants (step 1), the other variables
mentioned in Table 1 (step 2), and the sociodemographic
variables (step 3) was investigated. In addition, only among
offer decliners, the same analysis was performed to investi-
gate which variables determined future intention to
participate in the screening. Finally, only among offer
acceptors, this analysis was performed to investigate which
variables determined actual test participation.

Results

Response

In Figure 2, a flow chart of the response to the invitation is
presented. Fourteen percent (1365/9453) of the invitees
returned the reply form, 490 of whom belonged to the
target population (36%). There were 166 offer acceptors,
representing 147 couples (in 19 couples both partners had
received the invitation). Of these 147 couples, actually 72
participated in the testing. The remaining 75 couples, who
were called test-intending non-participants because they
finally had not participated in the testing in spite of their
positive intention, were contacted by telephone. They were
told that testing was no longer possible and were asked to
at least complete the questionnaire, as they initially had
agreed with survey participation as well. Of them, 62
couples agreed with sending two copies of the question-
naire. Among the 324 offer decliners, 134 (representing
128 couples) were willing to participate in the survey only.
In total, 262 couples received two identical copies of the
questionnaire, of which 80% (418/524) were returned by
99% (143/144) of the test participants, by 23% (28/124) of
the test-intending non-participants, and by 96% (247/256)
of the offer decliners. Table 2 represents the sociodemo-
graphic characteristics of these 418 survey participants.
Offer decliners more often had children and a higher level
of education than offer acceptors.

Determinants of the intention to participate or not
and of actual participation
Mean scores The survey participants generally had

positive/favourable mean scores on all variables that were
included in the questionnaire (see Table 3). They generally
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Table 1 Construct of the questionnaire: scales with corresponding items and single items

Variables/scales

Cronbach’s «  Statements/items

Theory of Planned Behaviour
Attitude?

Social influence

Perceived behavioural control®

Additional variables
Perceived benefits

Reproductive consequences of
test results

Severity of the disorders

Perceived susceptibility
(risk perception)

Psychological impact

Stigmatisation

Feelings of eugenics

0.85

0.84

0.73

0.63

0.79

0.93

0.83

0.69

0.73

0.60

I think that participating in carrier screening for cystic fibrosis, sickle cell disease and/
or thalassemia before pregnancy, if my partner and | are eligible for screening, is...

Good-bad

Important—unimportant

Alarming-reassuring (emotional)

Sensible—unwise

Undesirable—desirable

Pleasant—unpleasant (emotional)

Discriminatory—a privilege

Harmful -beneficial

| think that...

My partner thinks that we should participate in the screening

My family...

My friends...

My neighbours...
I am afraid that people will look differently at me if | had a child with CF, sickle cell
disease and/or thalassemia

I am not capable of participating in carrier screening if blood needs to be taken from
me with a needle (external control)

I am not capable of participating in carrier screening if | need to wash out my mouth
with salt water (external control)

It costs me too much effort to participate in the carrier screening (internal control)
It costs me too much time to participate in the carrier screening (internal control)

I am reluctant to participate in the carrier screening (internal control)

| would want to prevent the birth of a child with CF, sickle cell disease and/or
thalassemia

I want to get more reassurance about my chance of having a child with CF, sickle cell
disease and/or thalassemia

| am against the abortion of a child with CF
I am against the abortion of a child with sickle cell disease or thalassemia
The test results will not influence my reproductive behaviour

CF is a severe disorder
Sickle cell disease and thalassemia are severe disorders

At this moment | am feeling worried about being a carrier of CF, sickle cell disease
and/or thalassemia

At this moment | am feeling worried about having a child with CF, sickle cell disease
and/or thalassemia

I think there is a high chance that | am a carrier of CF

I think there is a high chance that | am a carrier of sickle cell disease and/or
thalassemia

| think that offering these carrier test(s) will cause anxiety

| think that by offering these carrier test(s) people will be burdened with unwanted
information

I think it is annoying that | am expected to think about these carrier test(s) before a
pregnancy

I would feel less healthy if | was a carrier
I think people will see me in a different light if | was a carrier
I think | would be subject to discrimination if | was a carrier

The carrier tests create too high expectations about the birth of a healthy child
I am afraid that the carrier tests will contribute to the development of the perfect
human being

European Journal of Human Genetics
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Table 1 (Continued)

Variables/scales

Cronbach’s o Statements/items

Knowledge about inheritance

Other questions
Familiarity with the disorders

Familiarity with the
carrier tests

A carrier of CF can also have CF

(Yes, | agree/no, | do not agree/l don’t know)

A carrier of sickle cell disease or thalassemia, can also have these disorders

(Yes, | agree/no, | do not agree/l don’t know)

It is possible to be a carrier of CF or HbPs when these disorders are not present in
your family

(Yes, | agree/no, | do not agree/l don’t know)

In which situation do parents have a high risk of having a child with CF or HbPs?
(If both partners are carriers/if just one partner is a carrier/l don’t know)

What is the chance of having a child with CF or HbPs when both partners are carriers?
(100%/50%/25%/I don’t know)

Have you ever heard of CF or do you know someone with CF? (Yes/no)
Have you ever heard of sickle cell disease or thalassemia or do you know someone
with (one of) these disorders? (Yes/No)

Have you ever heard of a carrier screening test for CF? (Yes/no)
Have you ever heard of a carrier screening test for sickle cell disease or thalassemia?

(Yes/no)

Religion

Did your religion influence your decision to participate or not to participate?

(Yes/no/I have no religion)

@Attitude was constructed from two components: one with an emotional (two items) and another with an instrumental/cognitive quality (six items).
Pperceived behavioural control was constructed from two components: external control (two items) and internal control (three items).
For the other variables measured by means of a scale, the items were loaded on one factor (component) and were constructing one component.

had a positive attitude towards participation (M=3.8),
perceived a low level of social influence (M =2.5), and a
high level of behavioural control (M =4.0). The disorders
were perceived as serious (M =4.4), and because there was
no difference in perceived severity of CF and of HbPs, we
took the perceived severity of both disorders together as
one determinant. The mean knowledge score was 2.6, but
there was a large variation in the sum scores: 20% (82/418)
had the minimum score of 0; 51% (212/418) had a score of
3 or higher; and 25% (103/418) had the maximum score of
5. The majority (86%; n=359) reported no feelings of
stigmatisation (score <3), with no difference between offer
acceptors and offer decliners.

Offer acceptors had a slightly positive mean score for
social influence, which was mainly because of the social
influence they experienced from their partner (the mean
score on this single statement was 3.8). Offer acceptors
perceived more benefits of participation and more repro-
ductive consequences of the test results than offer
decliners. Furthermore, offer acceptors perceived a lower
psychological effect of the offer and feelings of eugenics.

Offer decliners, although positive, had in general less
positive/favourable mean scores than offer acceptors. They
had a less positive attitude towards participation in the
carrier testing, mainly because of their negative score on
the item ‘pleasant/unpleasant’ (mean score 2.86), and they
perceived less-behavioural control, because they more
often stated that participation would cost them too much

European Journal of Human Genetics

Table 2 Sociodemographic characteristics of the 418
participants in the survey

Offer -acceptors®  Offer decliners
(test intenders) (test non-intenders)

Number 171 247
Men, n (%) 85 (50) 120 (49)
Age, mean (range)

Men 32 (23-47) 32 (22-56)

Women 30 (19-44) 29 (20-42)
Married, n (%) yes 57 67 (27)
With children, n (%) yes 40 (23) 93 (38)**
Level of education, n (%)°

Low 17 (10) 9 (4)

Intermediate 75 (44) 89 (36)

High 79 (46) 149 (60)*
Ancestry, n (%)

Western origin 117 (68) 179 (72)

Non-Western immigrant 54 (32) 68 (28)

“There were no significant differences in these characteristics between
the 143 test participants and the 28 test-intending non-participants.
Therefore the data of the offer acceptors are presented in one column.
Plow: primary school, lower level of secondary school, lower
vocational training. Intermediate: higher level of secondary school,
intermediate vocational training. High: higher vocational training,
university.

*P<0.01; **P<0.001.
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Table 3 Mean scores and proportion of participants in the survey who had a score above or below 3 (the neutral point) for
determinants of the intention to participate or not to participate in the screening

Offer acceptors Offer decliners

All (n=418) (test- intenders) (n=171) (test non-intenders) (n=247)
Variables/scales® Mean Mean n % >3) Mean n % >3)
Theory of Planned Behaviour
Attitude 3.8 4. 168 (98) 3.5%%* 206 (83)***
Social influence 2.5 3. 83 (49) 2.2%** 42 (17)***
Perceived behavioural control 4.2 4, 165 (96) 4,0*** 227 (92)***
Other variables
Perceived benefits 3.9 43 158 (92) 3.6%** 198 (80)***
Perceived consequences of test results 3.2 3.4 132 (77) B Rl 158 (64)**
Severity of disorders 4.4 4.3 158 (92) 4.4 239 (97)*
Perceived susceptibility 1.8 2.0 32 (19) 1.7%** 42 (17)
Knowledge about inheritance® 2.6 2.5 87 (51) 2.6 125 (51)
n (% <3) n % <3)
Impact of the offer 2.2 1.9 154 (90) 2.4%x* 181 (73)***
Stigmatisation 2.1 2.1 147 (86) 2.2 212 (86)
Feeling of eugenics 2.5 2.2 139 (81) 2.6* 194 (79)
n (% yes) n (% yes) n (% yes)
Familiarity with disorders 241 (58) 94 (55) 147 (60)
Familiarity with carrier test(s) 64 (15) 21 (12) 43 (17)
Religion 16 (4) 7 (4) 9 (4)

“Mean scores were based on a 5-point Likert scale. Except for ‘impact of the offer’, ‘stigmatisation’, and ‘feelings of eugenics’, (1) represents a

negative/unfavourable score and (5) a positive/favourable score.

PKnowledge about inheritance was calculated as a sum score, with a minimum of 0 and a maximum of 5.
*P<0.05; **P<0.01; ***P<0.001. Offer acceptors were compared with offer decliners on mean scores and on proportion of people with a score of 3 or
above or a score of 3 or below (for ‘impact of the offer’, ‘stigmatisation’, and ‘feelings of eugenics’).

‘effort’ and ‘time’. Offer decliners further perceived
themselves less susceptible to be a carrier.

Explaining intention to participate or not in the
screening

Among all survey participants, 29% of the variance in
intention to participate in the current preconceptional CF
and/or HbPs carrier testing, as a result of the stepwise
hierarchical linear regression, was explained by ‘attitude’
(19%), ‘perceived behavioural control’ (4%), and ‘social
influence’ (7%) in the first step (see Table 4a). Including
‘perceived severity of the disorders’, ‘perceived benefits’,
and ‘perceived feelings of eugenics’ in the second step
explained another 3.3% of the variance. None of the
sociodemographic variables in the third step explained any
additional variance in intention. The total predictive value
of the equation (steps 1-3) was 33% (P<0.001).

Explaining actual test participation among offer
acceptors

Not all offer acceptors actually took part in the testing
(Figure 2). Those who intended to participate, but who
actually did not (n=28), perceived less behavioural
control than the test participants (n=143): mean
score 4.3 versus 4.6, respectively (P=0.024), because

participation would cost them too much effort and time.
Furthermore, test participants were less familiar with the
tests: 9% (13/143) versus 30% (8/27) (P<0.01), and they
were also younger: mean age 30.5 versus 32.8 years
(P=0.026). In the regression analysis, the determinants
of actual test participation among the 171 offer acceptors
were less familiarity with the carrier test(s) and younger
age, which together had a predictive power of 31%
(P<0.001) (data not shown).

Explaining future intention among decliners of the
current offer

In total, 68% (167/247) of the offer decliners had a positive
intention (score >3 on the future intention scale) to
participate in the future in preconceptional CF and/or
HbPs carrier screening if this became possible (M =3.5).
Offer decliners without children were even more positive
than those who already had children: 74% (114/154) versus
57% (53/93) (P=0.004). The 32% (80/247) of the offer
decliners who were not interested in participating in this
kind of screening in the future (score <3), compared with
those who were interested, perceived significantly less
social influence (M =1.8 versus 2.3 (P<0.001)); perceived
less benefits from the screening (M=2.5 versus 4.1
(P<0.001)); would less often draw reproductive conse-

European Journal of Human Genetics
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Table 4a Regression analysis: determinants of intention to participate or not to participate in the current preconceptional

carrier screening among all participants in the survey

Step Variable R?change B B

1. Attitude 0.187 0.24*** 0.15**
Perceived behavioural control 0.037 0.27%** 0.23%**
Social influence 0.069 0.37*** 0.29***

2. Perceived severity of disease 0.014 —0.16***
Perceived benefits 0.011 0.12*
Perceived feelings of 0.008 —0.10*
eugenics

3.2 —

R? 0.29 0.33%**

AR? 0.4*

N=418. Variables are explained in Tables 1 and 2.
***p<001; *P<0.01; *P<0.05.

“None of the sociodemographic variables in the third step explained any additional variance in intention.

Table 4b Regression analysis: determinants of intention to participate in the future in preconceptional CF and/or HbPs

carrier screening among decliners of the current offer

Step Variable R?change B B> B3

1. Attitude 0.296 0.53%** 0.46** 0.45%**
Perceived behavioural control 0.04 —0.18** —0.16** —0.11*
Social influence 0.025 0.17* 0.17** 0.12*

2. Perceived test consequences 0.082 0.37*** 0.32%**
Knowledge about inheritance 0.018 —0.14* —0.12*

3. Ancestry 0.019 0.19***
Having children or not 0.021 0.15**

R? 0.36 0.46*** 0.50%*

AR? 0.10%* 0.04**

N=247. Variables are explained in Tables 1 and 2.
***P<0.001; **0.001 <P<0.01; *0.01 <P<0.05.

quences from test results (M =2.6 versus 3.3 (P<0.001));
perceived more negative psychological effect (although
still not much) (M=2.7 versus 2.3 (P=0.004)); perceived
slightly more eugenetic feelings (M=2.9 versus 2.5
(P=0.005)), and had a higher knowledge score (M =3.0
versus 2.4 (P=0.012)). Offer decliners who did not intend
to participate in this kind of screening in the future and
who had children perceived a significantly lower suscept-
ibility than those without children (M=1.5 versus 1.9
(P=0.02)).

The TPB determinants explained 36% of the variance in
intention to participate in the future in preconceptional CF
and/or HbPs carrier screening if this became possible
(Table 4b) in the first step of the hierarchical linear
regression analysis. ‘Attitude’ explained 30% of the
variance (P<0.001), followed by ‘perceived behavioural
control’ (4.0%) and ‘social influence’ (2.5%) in the first
step. Including ‘perceived test consequences’ and ‘knowl-
edge about inheritance’ explained another 10% of the
variance in the second step. ‘Ancestry’ and ‘having
children’ explained another 4% in the third step, resulting
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in a total predictive value of the equation (steps 1-3) of
50% (P<0.01).

Differences between Western and non-Western
participants

Non-Western participants were under-represented equally
in the survey among offer acceptors and offer decliners,
of whom 32% (54/171) and 28% (68/247) were of non-
Western origin, respectively. Table 5 presents the mean
scores for the variables of Western and non-Western survey
participants. Non-Western participants had less positive or
less favourable scores, except for attitude and level of
perceived benefits, for which there were no significant
differences, and they more often expected that people
would see them in a different light and that carriers would
be discriminated (score >3 on ‘stigmatisation’): 23% (28/
122) versus 10% (31/296) (P=0.001). Non-Western offer
decliners compared with Western offer decliners had a
significantly higher mean score on the future intention
scale: M =3.8 versus 3.4 (P=0.011), and 75% (51/68) and
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Table 5 Mean scores for determinants of intention to
participate or not to participate in the current screening
among Western and non-Western participants in the survey

Ancestry
Western ~ Non-Western
origin origin
Variables/scales? (n=296) (n=122)
Theory of Planned Behaviour
Attitude 3.7 3.8
Social influence 23 3.0%**
Perceived behavioural control 4.4 3.9%x*
Other variables
Perceived benefits 3.8 4.0
Perceived consequences of test 3.3 2.9%**
results
Severity of disorders 4.5 4.0%**
Perceived susceptibility 1.6 2.2%**
Knowledge about inheritance® 2.9 1.7
Impact of the offer 2.1 2.4*
Stigmatisation 2.1 2.3%*
Feeling of eugenics 23 2.9%**
n (% yes) n (% yes)
Familiarity with disorders 182 (61) 58 (48)*
Familiarity with carrier test(s) 49 (17) 15 (12)
Religion 9(3) 7 (6)

“Mean scores were based on a 5-point Likert scale. Except for ‘impact
of the offer’, ‘stigmatisation’, and ‘feelings of eugenics’, (1) represents
a negative or unfavourable and (5) a positive or favourable score.
PKnowledge on inheritance was calculated as a sum score, with a
minimum of 0 and a maximum of 5.

*P<0.05; **P<0.01; ***P<0.001. Western participants in the survey
were compared with non-Western participants.

65% (116/179), respectively, intended to participate in
future screening if this became possible (P=0.08).

Discussion

Determinants of intention and participation

In general, we found that the large majority of both those
who accepted and those who declined the offer were in
favour of participation in preconceptional CF and HbPs
carrier screening. It is clear that having a positive attitude
alone is not sufficient for actual test participation. Or
stated otherwise: having a positive intention not auto-
matically leads to participation: what people say is not
always what they do. In this study the TPB, which already
has been used successfully in cervical cancer and choles-
terol-screening studies,®>>3* was found to offer a useful
framework for exploring the determinants of participation
in preconceptional CF and/or HbPs carrier couple screen-
ing. The TPB determinants (attitude, social norm, and
perceived behavioural control) explained a considerable
amount of the total variance in the intention to participate
in the current carrier testing (29%), and in a future-
screening programme (36%). We showed that perceived
behavioural control indeed influenced the behaviour in

itself, as is seen in the TPB (Figure 1):*’ eligible invitees
with a positive attitude, but who stated that participation
would cost them too much time and effort, refrained from
current test participation. Nevertheless, 68% of the decli-
ners of the current offer had a positive intention to
participate in future in this kind of screening if it became
possible. But again, this hypothetical situation might differ
from what they will really do, when the screening would be
offered routinely.

Compared with the findings of earlier (preconceptional)
carrier-screening studies, no major differences were found
in the determinants that were associated with accepting or
declining the screening (see Table 4a).'>~!719=23:25 Factors
influencing acceptance in this study were a more positive
attitude, perceiving more behavioural control, perceiving
some social influence, and perceiving more benefits. Both
disorders were equally perceived as severe. A strong
perception of severity was found to be a declining factor
in this study, whereas there was no significant difference
between offer acceptors and offer decliners. Earlier, a strong
perception of severity has been described not only as a
declining factor,’>?% but also as a factor for accep-
tance,'>2135 which poses questions about its value as a
determinant of intention to participate. Very few of the
offer acceptors as offer decliners perceived any feelings of
eugenics, but offer decliners perceived more feelings of
eugenics, which in this study seemed to be a small-
declining factor. Furthermore, although there was a large
variation, the survey participants generally had a low mean
level of knowledge about inheritance, which has earlier
been reported as a reason for declining.®>~!” Fear for
needles seemed to be the most important reason for
declining to participate in a Tay-Sachs screening pro-
gramme among school-aged Ashkenazi Jews,'? but it was of
no importance in our study.

Although 8% of the offer acceptors stated that they
perceived limited benefits from participation, and 23% of
them reported that they would draw no reproductive
consequences from the test results (see Table 3), a finding
also reported by Poppelaars et al.,?! their intention to
participate might be due to social pressure, as they
perceived more social influence from their partners in this
study. Otherwise, they might just want to know their
carrier status, as reported by Ahmed et al.?°

The most important reason for having a negative future
intention among 32% of the offer decliners are a less
positive attitude towards abortion, and the fact that they
would not change reproductive behaviour, which has been
reported earlier.® In addition, they more often already had
children, which earlier was a decline factor in CF carrier
screening as well.'3?23537 However, in this study, only
those invitees who were planning a pregnancy were
included, and those who had regarded their family as
complete yet were not. Nevertheless, our data support the
idea that people who already have unaffected offspring are
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less inclined to perceive their future children at risk for CF
and/or HbPs.>¢ In this study, namely, survey participants
who already had children and who did not intend to
participate in the future in this kind of screening
programme if it became possible less often thought that
they might be a carrier than those who had no children.

Feelings of stigmatisation or discrimination have been
mentioned and feared as undesirable side effects of genetic
screening.'?*® However, in this study, such feelings were
not an important issue, which has been reported as a
reason for acceptance in earlier studies.!>!”

Differences between Western and non-Western
participants

Although there was an under-representation of non-Western
compared with Western survey participants (29 versus 71%),
non-Western survey participants had an equally positive
attitude towards test participation, but Western survey
participants perceived a higher level of behavioural control.
A general failure to facilitate informed choices among ethnic
minority groups, as suggested by Dormandy et al.,?* may
have resulted in a lower uptake among non-Western
immigrants, as well, because all material was available only
in Dutch, which could have resulted in limited opportunities
among non-Western invitees. In addition, although in
general only a minority of 14% of the survey participants
stated that they thought that carriers might be discriminated,
non-Western survey participants were significantly more
among them. Conclusively, feelings of stigmatisation might
also have been present among non-Western non-respon-
dents. Furthermore, the non-Western survey participants
would draw reproductive consequences from the test results
less often, which is in accordance with the Ahmed et al.?°
study, in which participants in prenatal p-thalassemia screen-
ing mostly opted for prenatal diagnosis, because they just
‘wanted to know’ and not because they would opt for
abortion if the child was affected. Pregnancy termination is
accepted, though, by a major proportion of non-Western
populations as an option in prenatal screening for HbPs.?%

Limitations

This study has some limitations, one of which is the
limited response: 85% did not return the reply form and we
have no information about these non-respondents. How-
ever, in a telephone survey among a sample of non-
respondents (n=201), there was no difference in the
proportion of invitees who belonged to the target popula-
tion between the respondents and non-respondents (data
not shown), which has been estimated to be 36 vs 33%
(NS). Furthermore, in our project the actual test uptake
among invitees who belonged to the target population was
3%.* This uptake was not in accordance with the reported
uptake of 25% in an earlier preconceptional CF carrier
couple screening study in the Netherlands,® neither with
the findings that the majority of prospective parents
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favoured a routine offer of preconceptional couple screen-
ing and intended to participate in this kind of screening if
this would become a standard offer.!”?! This low uptake
may reflect a lack of interest among prospective parents in
this kind of screening, as Clayton et al.'® suggested in a
population-based CF carrier-screening programme in
which there was also a low uptake. Otherwise, it may be
questioned whether a lack of interest is the only explana-
tion for low uptake in a screening programme with regard
to the results of this study, in which practical barriers form
a major declining factor for test participation in the carrier-
screening programme. The results therefore might not be
generalisable to the entire target population. Nevertheless,
the number of 418 participants in the survey is more than
sufficient to answer our research question to identify
which determinants influence participation or non-
participation.

There were also practical limitations related to the study
design. The limited period of time that was available for
making an appointment with the GP, the fact that the
partner also had to be present at this pre-test consultation,
and the fact that test participation was not possible
without survey participation might all have resulted in
non-participation in the testing. Furthermore, the written
study material was available only in Dutch. The fact that
the tests were offered free of charge made it impossible to
study whether paying for these kinds of screening tests
would have been a reason for declining the offer, as
found in other studies.'® Furthermore, the fact that the
test-intending non-participants completed their question-
naires after they heard that actual test participation was no
longer possible for them according to the study design
might have influenced their answers.

Finally, we studied an offer of preconceptional ancestry-
based carrier screening for CF and HbPs as a model
for preconceptional carrier screening for other genetic
disorders that are more or less common among different
population groups. Nevertheless, results might be different
if carrier screening is offered for other disorders that are
perceived, for example, as less or more severe, or if carrier
screening for a large number of disorders is offered
together.

Conclusion and implications

In this study, a unique offer of combined ancestry-based
preconceptional CF and/or HbPs carrier couple screening
was, in general, valued as positive and desirable among
people of Western and non-Western origin, and among
those who accepted and those who declined the current
offer of carrier testing. There were no major feelings of
stigmatisation or discrimination. A large proportion of
those who declined to participate in the current testing
intended to participate in the future if it became possible.
The amount of effort and time needed for participation was
an important reason for declining actual test participation,
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and the fact that test participation was conditional on
survey participation must also have resulted in a lower
uptake. Although there was not a high uptake in this s
tudy, the results are similar to those reported in earlier
studies on factors influencing decisions to accept or
decline preconceptional carrier screening in and outside
the Netherlands.'® This study, therefore, contributes to
the identification of factors that influence the decision
to accept or decline preconceptional carrier screening, and
showed that there must be less barriers if we are to promote
reproductive decision-making, especially among prospec-
tive parents who are of non-Western origin.
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