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ARTICLE

Expanded carrier screening: what determines intended
participation and can this be inﬂuenced by message
framing and narrative information?
Jan S Voorwinden*,1, Anne H Buitenhuis1, Erwin Birnie2, Anneke M Lucassen3, Marian A Verkerk4,
Irene M van Langen2, Mirjam Plantinga2 and Adelita V Ranchor1
Next-generation sequencing enabled us to create a population-based expanded carrier screening (ECS) test that simultaneously
tests for 50 serious autosomal recessive diseases. Before offering this test universally, we wanted to know what factors are
related to intended participation and how the general public can be informed about the test without being inﬂuenced in their
intention to participate. We studied this by measuring to what extent ‘message framing’ and ‘narrative information’ can inﬂuence
people’s intended participation. Data were collected by means of an online survey of 504 potential users, and the factors
examined were based on the Theory of Planned Behaviour and on previous research on intended participation in preconception
carrier screening. Message framing was manipulated by explaining the risk of couple carriership in different ways, while narrative
information was provided to only half of the respondents. The factors most positively related to intended participation were
perceiving beneﬁts of the screening, having a positive attitude towards the screening, having no religion, having an actual child
wish and experiencing the choice to participate as easy. Perceived beneﬁts and a positive attitude were most inﬂuential factors
by far. Message framing and narrative information had no signiﬁcant effect on intended participation, reinforcing that message
framing and narrative information can help to inform the general public about ECS without inﬂuencing their intended
participation. Future research should study if the importance of perceived beneﬁts and a positive attitude can be replicated
when other factors are included and when actual participation is measured instead of intended participation.
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INTRODUCTION
Approximately 1–2 in 100 couples are at risk of having a child affected
with a recessive genetic condition.1 Population based expanded carrier
screening (ECS) makes it possible to test couples before pregnancy for
relevant recessive genetic conditions simultaneously. The preconception period might be considered a better time than the prenatal period,
because it results in more reproductive options being available and
termination of pregnancy can be avoided.2
Next-generation sequencing techniques enabled us to create such a
population-based ECS test that simultaneously tests for 50 serious
autosomal recessive diseases.3 The composition of this panel was based
on previous research, multidisciplinary discussions and stakeholder
meetings. Screening results are couple-based, so only couples who are
both carriers of the same disease get positive results. However, before
this test can be offered in a public healthcare setting, we needed a
better understanding of the factors driving intended participation and
how the general public could be better informed—but not inﬂuenced
—in their intention to participate. This information is important
because it is clear from previous research and clinical practice that risk
information is difﬁcult to understand and people may interpret it
differently.4–7
The factors that we examine are based on the Theory of Planned
Behaviour (TPB), on previous research on intended participation in

preconception carrier screening (PCS) and two new factors. The TPB
was chosen because it has proven to be a useful framework in
explaining and predicting health behaviour.8 Most research in the past
was based on factors from the health belief model,9 which are also
included here because they are part of the previous research on
intended participation in PCS. By adding the factors from the TPB, we
hope to reach a more comprehensive understanding of the most
important factors driving intended participation in ECS. According to
the TPB, participation is explained by intention, which in turn is
explained by personal attitude towards the test, subjective norm (how
much inﬂuence the opinion of others has on an individual) and
perceived behavioural control (how easy people experience the choice
to participate).10 Only one study thus far has examined the inﬂuence
of factors from the TPB on intended participation in PCS for two
prevalent diseases, cystic ﬁbrosis and haemoglobinopathies.11 Having a
positive attitude towards PCS, experiencing the choice to participate as
easy and perceiving more inﬂuence of a partner’s opinion towards
participation were related to more intention to participate.11 In our
research we examine if these TPB factors are also related to intended
participation in ECS.
In addition to the TPB factors, we also examine other factors that
were identiﬁed in previous research on intended participation in PCS.
A systematic review found that the factors most frequently signiﬁcantly
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related to intended participation in PCS were perceiving more beneﬁts
of undergoing screening, perceiving fewer barriers to undergoing
screening and having few or no children.12 Less frequent signiﬁcantly
related factors were having a higher educational level, perceiving more
susceptibility of being a carrier, having more disease-related knowledge, being female and perceiving more severity of being a carrier.12
The studies that were included in this systematic review were only
focused on intended participation in cystic ﬁbrosis carrier testing.
These factors were also mentioned in more recent studies and
preconception carrier testing for other type of diseases.13,14 However,
it is still unknown if these factors will also be related to intended
participation in ECS.
Two new factors are studied in this research: religion and having an
actual child wish. The inﬂuence of these factors on intended
participation in preconception screening is unknown, but they were
included because of their supposed relevance in predicting intended
participation in ECS. Having an actual child wish could be related to
more intended participation because ECS becomes more relevant in
comparison to participants without such a child wish. Following a
religion could be related to less interest for ECS because of having
more objections towards medical procedures that inﬂuence pregnancy
and birth. Following a religion has been associated with less uptake in
prenatal screening.15,16 The aim of this study is to understand the
inﬂuence of all these factors (from the TPB, previous research based
on the health belief model, and the two new factors) on intended
participation in ECS.
How the general public can be informed—but not inﬂuenced—in
their intention to participate in ECS, was studied by measuring to
what extent ‘message framing’ and ‘narrative information’ can
inﬂuence people’s intended participation. In reproductive counselling
framing is important because the aim of non-directivity. To avoid the
impact of framing on intended participation, information is often
framed double: by presenting the chance of being a carrier couple and
presenting the chance of not being a carrier couple. This type of
framing is known as attribution framing.17,18 Attribution framing
assumes that mentioning the chance of staying healthy leads to a more
positive judgment than mentioning the risk of having a disease, while
the actual chance of being affected is the same. The effect of
attribution framing has been studied in healthcare decisions. In a
systematic review, attribution framing appeared to have some effect on
comprehension and perception of effectiveness, but not on participation and health behaviour.19 The conclusion of this review was that
the impact of attribution framing is low in healthcare. However, their
recommendation was that attribution framing should be investigated
in more natural settings, as many studies were based on hypothetical
situations and were presented to students. On the basis of these
outcomes, we expect the effect of negative framing (mentioning the
risk of couple carriership) in comparison to positive framing
(mentioning the chance of couple non-carriership) will not be large
enough to signiﬁcantly inﬂuence intention to participate in ECS.
However, negative framing could lead to signiﬁcantly more perceived
susceptibility of being a carrier couple. When the risk of being a carrier
couple is emphasized, people are expected to experience more threat
than they would when the chance of not being carriers of the same
disease is emphasized.
Another issue is the amount and type of information about ECS
that the general public should receive in order to be able to make an
informed choice. Narrative information is sometimes added to factual
information to increase understanding about the consequences of
having to raise a child with a genetic disease. It is therefore necessary
to understand if adding narrative information can also change
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intention to participate in ECS. Several systematic reviews have shown
that adding narrative information inﬂuences decision-making, by
making decisions more experiential-automatic (emotional) than
analytic-deliberative (rational)20,21 although the possibility to measure
emotional and rational decisions independently can be discussed
because of their interrelatedness. Because the amount and type of
narrative information varies greatly between studies, it is still difﬁcult
to determine which aspects of narrative information have the most
inﬂuence on emotions and in what way narrative information is
related to intended participation.21 Because the effect of narrative
information on intended participation is unclear, we do not expect
that the effect of including narrative information will be strong enough
to signiﬁcantly change intended participation in ECS. However,
because of the possible inﬂuence of narrative information on emotions, we expect that adding narrative information will increase the
emotional impact of the information about ECS, leading to more
perceived severity of having a child with a serious genetic disease.
To summarize, our research considers two questions:
1. What factors are signiﬁcantly related to intended participation in
ECS? Factors that are studied are from the TPB, from earlier research
about intended participation in PCS and two new factors: religion and
having an actual child wish.
2. What is the inﬂuence of message framing and narrative information
on intended participation, perceived susceptibility and perceived severity in
well informed respondents? While we do not expect that message
framing and adding narrative information will signiﬁcantly inﬂuence
intended participation, we do expect that only mentioning the risk
of carriership will lead to signiﬁcantly more perceived susceptibility of
being a carrier couple in comparison to mentioning only the risk
of non-carriership. Also that including narrative information to factual
information will lead to signiﬁcantly more perceived severity of having
a child with a serious genetic disease in comparison to excluding
narrative information.
MATERIALS AND METHODS
Respondents
Potential respondents, both men and women with a partner and of
reproductive age (18–40 years), were recruited in the Netherlands via an
existing panel of an international company specialized in sampling for
marketing and academic research in March 2014.22 We have chosen this age
range because an actual child wish is expected to be most frequent during this
period among men and women. Data from 504 potential users were collected
three times using online questionnaires. To award the time respondents spent
participating in the study, the company offered an incentive in reward points
up to a maximum value of h2.50 that could be redeemed in a web-shop. Ethical
clearance for this study was granted by the Medical Ethical Review Committee
of the University Medical Center Groningen (M14.152635).

Study design
Figure 1 shows the study design. First, respondents received online factual
information about ECS with an explanation of the purpose of ECS, of how ECS
is carried out and of the study goal to understand the opinion of respondents
about ECS. After reviewing this information, respondents had to complete
questionnaire T0. Respondents then received additional online factual information about ECS consisting of a summary of the previous information, the
manipulations and an explanation of the reproductive options in case of couple
carriership. The manipulations consisted of message framing (positive or
negative framing of risks) and narrative information (included or excluded
narrative information about one of the diseases). A complete overview of the
primary and additional information that was given to respondents can be found
in the Supplementary Information. Directly after receiving the additional
information, respondents had to complete questionnaire T1. After T1,
respondents were asked to discuss their opinion about ECS with their partner.
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869 respondents
started the survey

504 respondents
completed T0 (58%)

365 respondents
did not finish the survey or
delivered incomplete data
(42%)

Observational study (n=504)

Experimental study (n=301)

Data of T0 has been used of all 504
respondents

Data of T0, T1 and T2 has been
used only of respondents who
passed the knowledge test.

246 respondents completed T2 (49%)

504 respondents completed T1

164 respondents (T2)
passed the knowledge test (67%)

301 respondents (T1)
passed the knowledge test (60%)

Group 1
Positive framing
No narrative
information
n = 71 (T1)
n = 34 (T2)

Group 2
Positive framing
Narrative
information
n = 67 (T1)
n = 44 (T2)

Group 3
Negative framing
No narrative
information
n = 85 (T1)
n = 42 (T2)

Group 4
Negative framing
Narrative
information
n = 78 (T1)
n = 44 (T2)

Figure 1 Flow chart of the study design.

Questionnaire T2 was offered two weeks later. Responses of partners were not
used in this study. T0 and T1 were completed individually by respondents.
Partners of respondents were only involved after T1.
To address our ﬁrst research question considering what factors are related to
intended participation, we used the data from T0 from all the respondents. To
address our second research question considering the inﬂuence of message
framing and narrative information on intended participation, perceived
susceptibility and perceived severity, we used the data from T0, T1 and T2.
T0 was used as a pre-experimental measurement to check if there were no
differences in the outcome variables between the groups before the manipulations were offered. The effect of the manipulations was measured on T1 and
T2. We used two measurements to check if the effect of the manipulations
remained constant in time. As the manipulations were offered together,
interaction effects between message framing and narrative information were
also measured. To measure the effect of the manipulations, it was necessary that
respondents understood the information sufﬁciently. Otherwise it remains
unknown if the presence or absence of an effect of the manipulations is due to
lack of understanding or if it is due to how information was presented.
Therefore, in the experimental study we only included respondents who passed
a knowledge test about ECS in order to exclude respondents who had not read
the information about ECS well enough or who had not understood it. Eligible
respondents were allocated randomly across four groups.
Manipulations
Message framing. In the negative framing condition, the risk of being a carrier
couple of one of the 50 serious hereditary diseases was given as ‘1% or 1 in 100’.
In the positive framing condition, the chance of not being a carrier couple of
the same diseases was given as ‘99% or 99 in 100’.
Narrative information. Half of the respondents received the following
narrative information: An example of a disease being tested is Epidermolysis
Bullosa (EB). EB is a very serious skin disease where a baby has blisters all over
the body from birth. Children with EB are also known as butterﬂy children.
Their skin is as thin and fragile as the wings of a butterﬂy. If children with EB

fall or stumble, the skin becomes damaged on the spot that has been touched.
Changing the bandage on the affected skin requires daily care and is very
painful. To disinfect the blisters patients with EB have to lay regularly in a bath
with chlorine for 1–2 h. The scars of the blisters may lead to deformities,
especially of the feet. Most children with EB live no longer than two years.

Measurement instruments
A complete overview of all the items and answer options of the different
measurement instruments can be found in the Supplementary Information.
A short description of the measurement instruments is presented here.
Knowledge test. The knowledge test consisted of nine self-constructed multiple-choice questions based on the factual information about ECS that
respondents had to read. Four questions were about which diseases the ECS
test covers, two were about risk percentages and three were about the possibility
of different reproductive options in case of couple carriership. The total score
could range from 0 to 9. A higher score indicated more knowledge about ECS.
The internal consistency of the knowledge test was good for this sample
(Cronbach's α 0.81). Respondents had to answer more than 2/3 of the
questions correctly (a minimum score of 7) to consider the factual information
about ECS sufﬁciently understood.
Intention to participate, perceived behavioural control, attitude towards the
screening and subjective norm. These scales were based on the TPB framework
and previous research that used the TPB concepts to study intended
participation in prenatal screening.10,23 Intention to participate was measured
with two items asking respondents if they ‘would consider’ and ‘would be
willing’ to participate in ECS on a 7-point scale (1–7). The total score could
therefore range from 2 to 14, with a higher score indicative of more intention to
participate in ECS. The internal consistency of the intention to participate scale
in our sample was good (Cronbach’s α 0.95, 0.96 and 0.96 for T0, T1 and T2,
respectively). Perceived behavioural control was measured with one item
considering how easy respondents experienced the choice to participate in
ECS on a 5-point scale (1–5), with a higher score indicative of experiencing the
European Journal of Human Genetics
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choice as easier. Attitude towards the screening was measured with one item
considering the ﬁrst reaction of respondents about ECS on a 7-point scale
(1–7), with a higher score indicative of a more positive attitude. Subjective
norm was measured with three items on a 5-point scale. Respondents were
asked how much inﬂuence they experienced of the opinions of their partner,
family and friends in their intention to participate in ECS. Because of low
internal consistency (Cronbach’s α 0.58), the item about the opinion of the
partner was analysed separately. This item has a scoring range of 1–5. The
inﬂuence of the opinion of family and friends was measured with two items
with a scoring range of 2–10. Higher scores meant more inﬂuence of the
opinion of others for both scales. The internal consistency of the two family
and friends items was good (Cronbach’s α 0.86).
Perceived severity, susceptibility, beneﬁts and barriers. These scales were based
on previous research, where factors related to intended participation in PCS for
cystic ﬁbrosis were studied.24 Perceived severity was measured with four items
on a 5-point scale (4–20). Respondents were asked how disturbing it would be
to have a child with either severe pain, severe physical disability or severe
intellectual disability, or who would die at a young age. A higher score was
indicative of more perceived severity of having an affected child. The internal
consistency of the perceived severity scale was good (Cronbach’s α 0.87, 0.88
and 0.89 for T0, T1 and T2, respectively). Perceived susceptibility was measured
with two items on a 5-point scale (2–10). Respondents were asked how they
estimate ‘the chance of being a carrier couple of one of the diseases’ and ‘the
chance to have a child with a disease from the carrier couple test’. A higher
score was indicative of more perceived susceptibility. The internal consistency
was good (Cronbach’s α 0.88, 0.88 and 0.94 for T0, T1 and T2, respectively).
Perceived beneﬁts were measured with ﬁve items on a 5-point scale (5–25).
Respondents were asked how they perceived different possible beneﬁts of
participating in ECS. An example of one item is ‘ECS gives me more certainty
about the decision to have children’. A higher score was indicative of perceiving
more beneﬁts about the screening. The internal consistency was good
(Cronbach’s α 0.83). Perceived barriers were measured with three items on a
5-point scale. Respondents were asked ‘if ECS would lead to worries about the
test result’, ‘if they would feel less healthy if they both appear carriers of the
same disease’ and ‘if people would look differently at them if they both appear
carriers of the same disease’ (score range 1–5). Because these items had a low
internal consistency (Cronbach’s α 0.50), they were analysed separately.
A higher score was indicative of perceiving a higher barrier towards the
screening.

Statistical analysis
For the ﬁrst research question all the factors were entered individually into a
univariate regression analysis to determine whether there was a signiﬁcant
relationship with intention to participate. Only variables with a P-value of
r 0.10 were included into a multiple linear regression analysis, for which a
forced entry measure has been used. Which variables in the multiple regression
model were most inﬂuential, was based on the size of the standardized beta
values (a bigger absolute value means more importance). The predictive value
of the ﬁnal model was determined by the percentage of explained variance
adjusted for shrinkage. For the second research question, demographic variables
were compared between the 301 respondents versus the 184 respondents that
were excluded due to insufﬁcient knowledge about ECS. The pre-experimental
scores (T0) of the demographic and outcome variables were compared between
respondents of the different groups. We used the chi-square test for the
demographic data and the one-way independent ANOVA for age and the
outcome variables. Demographic variables were also compared between the 164
respondents of T2 and the 137 drop-outs after T1. Intention to participate was
compared between the different groups on T1 and T2 with a 2 × 2 ANOVA
factorial design. Perceived susceptibility and perceived severity were compared
with a T-test for independent samples. Differences between the manipulations
were checked for statistical signiﬁcance (Po0.05) and effect sizes (Cohen’s d).
An effect size of 0.2 is considered small, 0.5 is medium and 0.8 is large. All
statistical analyses were carried out with IBM SPSS Statistics 22.
European Journal of Human Genetics

RESULTS
Respondents
Figure 1 shows the number of respondents in the study.
Research question 1: What factors are most related to intended
participation in ECS?
In the univariate regression analysis factors with a signiﬁcant relationship with intention to participate were: attitude towards ECS,
subjective norm (partner), subjective norm (other people), behavioural control, perceived beneﬁts of ECS, perceived barrier to ECS
(worry), perceived susceptibility of being a carrier, knowledge about
ECS, gender, perceived severity of having a child with a serious genetic
disease, religion and having an actual child wish. Table 1 shows that
attitude towards ECS and perceived beneﬁts of ECS were the most
inﬂuential factors (standardized betas of 0.47 and 0.59 respectively).
Second, a multiple linear regression analysis was carried out that
showed that intended participation is best predicted by more perceived
beneﬁts of ECS, a more positive attitude towards ECS, no religion, an
actual child wish and more behavioural control (see Table 2).
Together these factors explain 45% of the total variance. Perceived
beneﬁts and a positive attitude towards ECS were the most inﬂuential
factors (standardized betas of 0.47 and 0.22, respectively).
Research question 2: What is the inﬂuence of message framing and
narrative information on intended participation, perceived
susceptibility and perceived severity in well informed respondents?
Pre-experimental measurement. There were no signiﬁcant differences
in demographic and outcome variables between the four groups in the
pre-experimental measurement (Table 3). Of the 504 respondents, 203
(40%) did not pass the knowledge test and were therefore excluded
from the analysis of the second research question. Signiﬁcantly more
women passed the knowledge test in comparison to men (68 vs 46%,
χ2(1) = 19.35, Po0.001). Educational level was signiﬁcantly related to
knowledge (χ2(2) = 13.76, P = 0.001), and more highly educated
respondents passed the test (73%) than respondents with low (61%)
and intermediate (53%) levels of education.
Drop-outs in the follow-up (T2). Of the 301 respondents, 164
completed T2 (54%) and 137 dropped out after T1 (46%). More
highly educated respondents completed T2 (63%) in comparison to
respondents with intermediate (47%) and low (51%) levels of
education (χ2(2) = 6.13, P = 0.047). Signiﬁcantly more women completed T2 in comparison to men (58 vs 41%, χ2(1) = 5.62, P = 0.018).
The type of relationship was signiﬁcantly related to drop-out in the
follow-up (χ2(2) = 8.49, P = 0.014); more married respondents completed T2 (66%) in comparison to unmarried respondents living apart
(50%) or living together (48%) with their partner.
The inﬂuence of message framing and narrative information on intended
participation, perceived susceptibility and perceived severity. Results are
shown in Table 4. Message framing and narrative information had no
signiﬁcant effect on intention to participate immediately after the
manipulations (T1) and two weeks later (T2) after discussion between
respondents and partners. There were also no signiﬁcant interaction
effects between message framing and narrative information on
intention to participate. Negative framing (mentioning the risk of
couple carriership) had no signiﬁcant effect on perceived susceptibility
in comparison to positive framing (mentioning the chance of couple
non-carriership). Moreover, inclusion of narrative information had no
signiﬁcant effect on perceived severity of having an child with a serious
genetic disease in comparison to excluding narrative information.
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Table 1 Univariate linear regression analysis
b (conﬁdence intervals)

SE b

βa

1.27 (1.06, 1.48)
0.61 (0.26, 0.97)

0.11
0.18

0.47
0.15

o0.001*
0.001*

0.09
0.16

− 0.10
0.28

0.022*
o0.001*

0.54 (0.48, 0.61)
0.30 (0.02, 0.59)

0.03
0.15

0.59
0.09

o0.001*
0.039*

Perceived barrier towards ECS (feeling less healthy)
Perceived barrier towards ECS (people would look at us differently)

− 0.07 (−0.39, 0.25)
− 0.21 (−0.54, 0.13)

0.16
0.17

− 0.02
− 0.05

0.674
0.232

Having children

− 0.44 (−1.08, 0.20)

0.33

− 0.06

0.181

0.27 (−0.13, 0.66)
0.30 (0.11, 0.49)

0.20
0.10

0.06
0.14

0.183
0.002*

Knowledge about ECS
Gender

0.29 (0.17, 0.42)
− 0.99 (−1.69, − 0.29)

0.07
0.35

0.20
− 0.12

o0.001*
0.005*

Perceived severity of having an affected child
Age

0.21 (0.12, 0.31)
− 0.01 (−0.06, 0.04)

0.05
0.03

0.20
− 0.02

o0.001*
0.681

− 1.45 (−2.10, − 0.81)
− 0.76 (−1.48, − 0.04)

0.33
0.37

− 0.20
− 0.09

o0.001*
0.039*

Prognostic factors

p

TPB variables
Attitude towards ECS
Subjective norm (partner)

− 0.19 (−0.36, − 0.03)
1.01 (0.70, 1.32)

Subjective norm (other people)
Behavioural control
Most frequently mentioned variables in previous research
Perceived beneﬁts towards ECS
Perceived barrier towards ECS (worry)

Less frequently mentioned variables in previous research
Level of education
Perceived susceptibility of being a carrier

New variables
Religion
Child wish
(* = P ≤ 0.10).
astandardized regression coefﬁcient.

Table 2 Multiple linear regression analysis
Prognostic factors
Perceived beneﬁts towards ECS

b (conﬁdence intervals) SE b
0.43 (0.36, 0.51)

0.04

β

p

0.47 o0.001*

Attitude towards ECS
Religion

0.60 (0.38, 0.83)
0.11
0.22 o0.001*
− 0.84 (−1.37, − 0.32) 0.27 − 0.11
0.002*

Child wish

− 0.88 (−1.45, − 0.31) 0.29 − 0.11

Behavioural control

0.36 (0.08, 0.65)

0.15

0.10

0.003*
0.013*

(Adjusted R2 = 0.45; * = Po0.05).

DISCUSSION
This is the ﬁrst research that clariﬁes which factors seem to be most
related to intended participation in ECS. In particular, we found that
message framing and narrative information could inform the general
public about ECS without inﬂuencing their intended participation.
Factors most related to intended participation in ECS were
perceiving more personal beneﬁts of the screening, having a more
positive attitude towards the screening, not being religious, having an
actual child wish and experiencing the choice to participate as easy.
These factors together explained 45% of the variance in our study.
Perceived beneﬁts and a positive attitude towards the screening appear
to be the strongest explanatory factors by far. The importance of
perceived beneﬁts is in line with other research.12,24 The importance of
a positive attitude towards the screening is, although not unexpected, a
relatively new ﬁnding as the inﬂuence of TPB factors on intended
participation in PCS has been studied only once before.11 Our
multivariable analysis shows that these two factors independently
explain a considerable amount of the variance of intended participation in ECS. Future research aimed at improving informed choice,

should study if the importance of perceived beneﬁts and a positive
attitude can be replicated when other factors are included, and when
actual participation is measured instead of intended participation. The
better and the more ‘personalized’ respondents are informed about
ECS, the easier it is for them to form attitudes about the test that
correspond to their own norms and values. After knowing which
factors are most related to intended participation, a next step would be
to optimize the content of pre-test information about ECS and to
tailor this information to the eligible couples, for instance by a digital
decision aid.
In line with our expectations, message framing and narrative
information were not related to intention to participate. Contrary to
our expectations, message framing had no inﬂuence on perceived
susceptibility of being a carrier couple. An explanation for this could
be that most respondents experienced the risk of being a carrier
couple, as low in the pre-test analysis. If respondents experience such
low risk, then the effect of message framing seems not powerful
enough to change such a perception. Practically speaking, it is
unnecessary to frame risk information about couple carriership in a
double way, if this double-framing is based on the assumption that
one type of framing could inﬂuence intended participation or
perceived susceptibility.
Also, unexpectedly, adding narrative information did not inﬂuence
the perceived severity of having an affected child. This lack of effect
may be due to a ceiling effect: many respondents in the pre-test
experimental analysis already experienced a very strong negative
attitude towards having a child with one of the 50 diseases. As a
consequence, narrative information could not increase perceived
severity much. That narrative information seems not to change
intended participation implies that narrative information can be
European Journal of Human Genetics
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Table 3 Pre-test analysis

Demographic variables

Group 1 n = 67

Group 2 n = 71

Group 3 n = 78

Group 4 n = 85

n (%)

n (%)

n (%)

n (%)

p

Agea
Mean (SD)

30.06 (6.46)

30.14 (6.05)

30.41 (6.62)

29.80 (6.20)

0.94

Gender
Female

53 (79.1%)

61 (85.9%)

61 (78.2%)

65 (76.5%)

Male

14 (20.9%)

10 (14.1%)

17 (21.8%)

20 (23.5%)

16 (23.9%)

13 (18.3%)

17 (21.8%)

20 (23.5%)

24 (35.8%)
27 (40.3%)

38 (53.5%)
20 (28.2%)

29 (37.2%)
32 (41.0%)

41 (48.2%)
24 (28.2%)

35 (52.2%)
32 (47.8%)

45 (63.4%)
26 (36.6%)

41 (52.6%)
37 (47.4%)

59 (69.4%)
26 (30.6%)

0.07

Low level
Intermediate level

21 (31.3%)
20 (29.9%)

18 (25.4%)
22 (31.0%)

24 (30.8%)
22 (28.2%)

25 (29.4%)
30 (35.3%)

0.92

High level

26 (38.8%)

31 (43.7%)

32 (41.0%)

30 (35.3%)

Type of relationship
Living apart together
Living together
Married

0.50

0.26

Children
No
Yes
Education

Work situation
Studying

19 (28.4%)

13 (18.3%)

19 (24.4%)

19 (22.4%)

Working
Unemployed

34 (50.7%)
9 (13.4%)

39 (54.9%)
14 (19.7%)

40 (51.3%)
15 (19.2%)

50 (58.8%)
12 (14.1%)

4 (5.1%)

4 (4.7%)

Unable to work (disabled)
Religiosity
No
Yes
Pregnancy wish
Yes
No

5 (7.5%)

5 (7%)

47 (70.1%)

43 (60.6%)

49 (62.8%)

60 (70.6%)

20 (29.9%)

28 (39.4%)

29 (37.2%)

25 (29.4%)

0.89

0.46

50 (74.6%)

55 (77.5%)

57 (73.1%)

61 (71.8%)

17 (25.4%)

16 (22.5%)

21 (26.9%)

24 (28.2%)

0.87

4 (6.1%)
62 (93.9%)

3 (4.2%)
68 (95.8%)

9 (11.7%)
68 (88.3%)

7 (8.3%)
77 (91.7%)

0.36

57 (85.1%)
10 (14.9%)

52 (73.2%)
19 (26.8%)

55 (70.5%)
23 (29.5%)

62 (72.9%)
23 (27.1%)

0.19

Abortionb
Yes
No
Hereditary diseases in the family
No
Yes
Outcome variables
Intention to participatea

mean (SD)
9.66 (3.51)

mean (SD)
9.94 (3.73)

mean (SD)
9.41 (3.47)

mean (SD)
9.87 (3.36)

p
0.78

Perceived susceptibilitya
Perceived severitya

3.69 (1.44)
17.96 (1.62)

3.89 (1.51)
17.34 (3.60)

4.00 (1.57)
17.04 (3.24)

4.18 (1.71)
17.50 (2.19)

0.28
0.12

(Group 1 = positive framing and no narrative information; Group 2 = positive framing and narrative information; Group 3 = negative framing and no narrative information; Group 4 = negative framing
and narrative information).
amean and SD are given instead of number and percentage.
bthis variable has missing values.

included in information about ECS to increase understanding of the
consequences of having to raise a child with a genetic disease.
Strengths of this research are its experimental design, the large
number of measurements, the heterogeneous study population and
the large number of respondents. The research sample is representative, as it consisted of both men and women, all of reproductive age
and having a partner. This is exactly the population for who the choice
European Journal of Human Genetics

to participate in ECS is most relevant. A major strength is that so
many potential associated variables were comprehensively examined
and that two different manipulations were studied.
A limitation of this research is the focus on intended participation
instead of actual participation. Although intended participation has a
moderate to major inﬂuence on actual participation in other studies,
these concepts are not entirely similar, especially when the time
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Table 4 Results of the experimental study
Outcome variables

Positive framing

Negative framing

M (SD)

n

Intention to participate (T1)

9.91 (3.60)

Intention to participate (T2)
Perceived susceptibility (T1)

10.05 (3.34)
3.60 (1.44)

Perceived susceptibility (T2)

3.49 (1.45)

Outcome variables

Intention to participate (T1)
Intention to participate (T2)
Perceived severity (T1)
Perceived severity (T2)
Outcome variables

Intention to participate (T1)
Intention to participate (T2)

p

Cohen’s d

M (SD)

n

138

9.56 (3.56)

163

0.40

0.10

78
138

9.30 (3.60)
3.72 (1.53)

86
163

0.16
0.48

0.22
0.08

78

3.74 (1.67)

86

0.30

0.16

p

Cohen’s d

No narrative information

Narrative information

M (SD)

n

M (SD)

n

9.84 (3.62)
9.64 (3.61)

156
76

9.59 (3.54)
9.67 (3.40)

145
88

0.55
0.94

0.07
0.01

17.28 (2.79)
17.68 (2.40)

156
76

17.10 (2.73)
17.16 (2.88)

145
88

0.59
0.21

0.07
0.20

Group 1

Group 2

Group 3

Group 4

p

M (SD)

n

M (SD)

n

M (SD)

n

M (SD)

n

9.97 (3.76)
10.32 (3.66)

71
34

9.84 (3.45)
9.84 (3.10)

67
44

9.73 (3.52)
9.10 (3.52)

85
42

9.37 (3.61)
9.50 (3.71)

78
44

0.79
0.42

(Group 1 = positive framing and no narrative information; Group 2 = positive framing and narrative information; Group 3 = negative framing and no narrative information; Group 4 = negative framing
and narrative information).

between intention and actual participation becomes longer.25 This
research had only an exploratory purpose as actual participation in
ECS could not be measured at this stage. Respondents were recruited
via an existing panel of an international company specialized in
sampling. Therefore we cannot establish whether our sample is
representative of the target population that is getting the offer of
ECS in the future. Other limitations were that some scales were selfconstructed, had low internal consistency or were measured with only
one item, resulting in lower validity of those scales. Finally, there were
many drop-outs in the follow-up measurement. However, despite
these drop-outs, the effect of the manipulations remained the same for
both measurements.
In our study respondents had to imagine a hypothetical situation, as
ECS as regular care is yet unavailable. To facilitate the implementation
of ECS in a responsible way in this relatively new and unknown ﬁeld,
such exploratory research has to be done in advance. After ﬁnishing
preparatory studies like this one, our research group has recently
started an implementation study in which 4230 women of reproductive age from the Northern Netherlands were informed by their
general practitioner about the option of ECS. Participating women
could ask for further counselling and couple screening through their
general practitioner if they were planning pregnancy.
In conclusion, this research clariﬁes which factors are most related
to intended participation in ECS. Message framing and narrative
information could inform the general public about ECS without
inﬂuencing their intended participation. As perceived beneﬁts and a
positive attitude were the strongest explanatory factors, future research
should study if the importance of these factors can be replicated when
other factors are included and when actual participation is measured
instead of intended participation. Better and more personalized
information about ECS will make it easier for prospective parents to
form attitudes about the test that correspond to their own norms and
values.
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