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Haas, Hall & De Abreu Lourenco

1. ABSTRACT

Objective: The development of new genetic technology brimidis it responsibility for
evaluating the effectiveness and efficiency ofibgsprograms, including gaining an
understanding of the value of information. Thisdstexamined the factors individuals took
into account when making decisions about havingreetic test for Tay Sachs Disease.
Participants, design and setting: Fifteen peoptaqyaated in an in-depth interview as they
attended a clinic for genetic testing. A thematialgsis of the data was undertaken.
Results: Participants were most influenced to hastng by personal factors: e.g. ethnic
background and desire to have children. Diseaagacteristics were also important. The
results informed the development of a Stated Reafer Discrete Choice (SPDCM)
experiment.

Conclusions: Participants were motivated to have testing bged for reassurance and
certainty. Thus, information was an important oate for them. The results of the SPDCM
experiment indicate that participants valued infation positively thus providing support for
the findings of the qualitative research.

Key words: qualitative research, decision making, value abrinfation, reassurance,

certainty.
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2. INTRODUCTION

Genetic testing, like many forms of screening, pics$ information and not health outcomes
per se, although the information may enable indiald to take action which will improve

their health. Genetic testing to determine indigiduand couples’ carrier status, and thence
their risk of having children affected with speciiutosomal recessive diseases, is already
available. With the progression of the Human Genémwgect, possibilities for the detection

of such genetic mutations are increasing rapidhe ihformation on carrier status will be
translated into health outcomes through couplesi'sitens to have or not have children; so the
information is qualitatively different to other ki¢actors. Carrier status may bring with it
feelings of guilt or blame (1). Knowing both pantmare not carriers may bring feelings of
relief and reassurance to proceed with pregnandiesce understanding the value of

information to individuals being tested is impottemunderstanding the value of testing.

There are some circumstances in which informasgdikely to result in improved health
outcomes. First, if the possession of a geneti@tiost is associated with certainty (100%
probability) with the development of a disorder ¥dnich there is an effective intervention,
the best case scenario is that the disorder canevented or successfully treated. Second, if
the possession of a genetic mutation is assocratactertainty (100% probability) with the
development of a disorder but there is no effeatiervention available, prenatal testing can
inform reproductive decisions which may lead toliayed health outcomes at the population
level. However, an individual who discovers that sin he has the genetic abnormality would

not experience any health gain.

Third, if the possession of a genetic mutationeases the likelihood (ie the risk) of

developing a disorder and there is an effectiverigntion, some but not all those tested will
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experienced improvements in health outcomes. Finalihe risk of developing the disorder

Is increased but there is no effective interventtbare is no possibility of health gains (5).

However, the decision to be tested is not justéiselt of an appraisal of the value of
information. People agree to testing without hawngsidered the implications of the results
(2). Particularly during pregnancy, individuals nayree to testing without realising they

have made a conscious choice (3). There is so@abpre for parents to accept testing as part

of being good parents (4).

Individuals tested for carrier status prior to ogptton may use the information in different
way: they may select a non-carrier partner, todpoegnancy with a carrier partner or to
make decisions about pre-natal testing. A decisairto reproduce the abnormal gene will
result in a decrease in the incidence of the desoadd an increase in population health
outcomes. However, some carrier individuals maygeed with pregnancies knowing that
there is a risk that the disorder will be transeditto the foetus. In this case, there is no

change to health outcomes although the parentés tmade a more informed decision (5).

The decisions faced by individuals or couples aadermore complex by variation in the
severity of disorders, the age of onset and the &y amount of interventions used for
monitoring or treatment. Thus, understanding hod/\@hy people decide to be tested is
important to design effective and sensitive tesgimggrams. Increasingly, new programs are
being subject to economic evaluation, and havestsHown to be efficient as well. The usual
approach to the economic appraisal of pre-pregnandypre-natal testing programs has been
in terms of the cost per case of disease prevéBjetut this does not take into account the

value of information and hence may not be a vaitheate of the benefits or consequences of
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testing. An alternative to cost effectiveness ysialwhich has been suggested is stated
preference discrete choice modelling (6). Thisraliéve requires the analyst to propose the
features or attributes which will influence theiindual’s decision, in this case the decision

to be tested or not.

This approach is relatively new in its applicatinrhealth program evaluation. In most
studies, the process by which the attributes weveldped is not described. Yet the
appropriate selection of the attributes is essktatidne validity of the model. Further, the
approach requires the collection of survey dat&. direstions and choices actually posed to

respondents need to be phrased in language tlyatitiokerstand.

Therefore, an important step in designing and fngmsuch evaluations is gaining an
understanding of the experiences of individuals wieke decisions about participating in
testing. Qualitative research is particularly sdiite exploratory assessments where the
objective is to understand why people behave asdbelts techniques of data collection and
analysis aim to elicit the meanings people applgtents and situations occurring in their
lives and to provide insights into the beliefs attitudes underlying their behaviour (7).
Thus it provides a useful first step in identifyitige appropriate outcomes for economic

evaluation.

This discussion paper reports the results of cqatalé research undertaken with a sample of
people attending a Sydney hospital for genetiecngstThe aims of the research were to:
o explore the factors which influenced participamkstisions to undergo genetic testing and

o assess the benefits, risks and burdens of anyialecis
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3. BACKGROUND

Participants attended the Wolper Jewish hospitadii8€y, NSW) intending to be tested for
Tay-Sachs Disease (TSD). However, the geneti¢mgeprogram operating at the hospital
also offers people the opportunity to be testedtfmee other inherited conditions: cystic
fibrosis (CF); Canavan disease and Fanconi anaemidividuals or couples can choose to
have one test or any combination of the four tagéslable. They can also choose to be tested
and to receive their results as an individual oaaouple. While those who receive their
individual results learn their own carrier stattiggse who choose the couple option do not
receive individual results, but learn their stedgsa couple. Thus, if both are non-carriers or if
one person only is a carrier, the couple will dd that, as a couple, they are unlikely to have
a child with the condition/s they have been tested Only when both members of a couple
are carriers will they be told that there is a anésur chance that a pregnancy will result in

the birth of an affected child.

TSD is an autosomal recessive neurodegeneratieashs characterised by an accumulation
of gangliosides throughout the body, resulting rogoessive neurological dysfunction and

death (8). Infants born with TSD usually die betwélge ages of three and five. Adolescent-
or adult-onset TSD are less severe forms of theadiss and do not always result in death.
TSD is most prevalent in the Jewish Ashkenazi patmrt (Jewish individuals of Central and

Eastern European descent). Such individuals haven&@5 chance of being carriers of TSD

compared to a 1 in 250 chance for non-Ashkenazisbepeople and the general population
(9)).

CF is also an autosomal recessive disorder. #ctdf multiple organs and varies in the

severity with which it is manifested in individualsut is usually fatal by age 30 (10). The
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disease is characterised by repeated respiratdgctions, pulmonary obstruction and
pancreatic insufficiency, resulting in increasingdaoften prolonged periods of severe
handicap. Thus, CF is likely to have a measurabpact on an individual’'s quality as well

as length of life and result in comparatively higbnsumption of health care services and

products. Carrier rates for CF vary between 15m@a2d 1 in 30 (11).

Canavan disease is similar in its manifestationT®D. It is an autosomal recessive
neurogenerative condition which is more common amnpeople of Ashkenazi Jewish
descent, who have a 1lin 40 chance of being a cacoenpared to a 1 in 400 chance for the

general population.

Fanconi anaemia is an autosomal recessive disohdeacterised by severe anaemia, immune
system failure and malformations of other body eyst including the skin and bones. It is
not restricted to any particular ethnic or regiogiaup. The carrier rate in the population is 1

in 500.
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4. METHODS

People attending the Wolper Jewish Hospital foregjertesting for TSD were asked by the
genetic counsellor administering the test(s) whetthey would be willing to participate in a
short face-to-face interview about the factors théienced their decision to have genetic
testing. A list of the questions (including pros)ptised as the basis for the interview are
shown in Appendix One. Testing is offered once atimat the hospital and all people who
attended between November 1999 and March 2000 apgn®ached to participate. Of the 22
people attending during this time, 15 agreed. rBasons for non-participation were
overwhelmingly time-related. Fifteen people wereiviewed; four couples and seven
individuals (all women). It should be noted tha seven individuals were all members of
couples who had made a decision not to be testadcagple. All couples who agreed to be

interviewed were interviewed together.

All interviews were transcribed and a thematic gsialwas carried out (12). The analysis

was undertaken by the first author (MH) using thiéofving steps:

1. After listening to the tapes and reading the trapsons a list of issues raised by the
respondents was produced;

2. The transcriptions were searched for “significdateanents” (i.e. statements made by
respondents which were directly relevant to theassincluding opinions, preferences
and assumptions);

3. The statements were interpreted. This can alsteberibed as moving from what was
said to what was meant;

4. The meanings were clustered into broader categoaié=d themes;
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5. Using the themes as a framework, the “results” wdexscribed in detail, using direct

quotes from the interviews to illustrate the poimésng made.

The research was undertaken with the approvaleoUthiversity of Sydney Human Ethics

Committee.
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5. RESULTS

In this section, the themes emerging from partitigadescriptions of decision making
related to genetic testing are reported. Each ¢hisnilustrated by one or more quotes. After
each quote the participant is identified as eifbarale (F) or male (M) and by whether she/he

was part of a couple (C) or attended for testimgal(S).

TSD is a particular problem for Jewish people

Almost all participants had known about TSD fopad time, including its effect on children
and families and the fact that a genetic test @&lable. A few were able to describe being
taught about it at school, others claimed thatas Wnowledge passed on to them by their

family. Two responses illustrate this:

I have known about it for a very long time. Prolyagince we were kids (M,C).

I've known about it for a long time, | think initlg through my studies (M,S).

Despite their good general understanding of TSDpaticipants appreciated the detailed
information supplied by the testing program abbetdiseases being tested for and the tests
on offer. This was described by participants agrinfition which did not affect the decision
they had made (i.e. to have the test) but whichentlad process of having the test easier.
That is, it assisted their decisions about whetihdave the test as an individual, as
individuals within a couple separately or as a ¢etpgether and of how they would receive
the results. In this way, such information may hambanced their perception that they were

doing the right thing in having a test. Some tgbresponses were:

It [the information] didn’t influence my decisioto[be tested] but it made the process easierast w
good to have someone who knew a bit about it te lzatalk with them on the phone (M, C).

We’'d made our decision [to have the test] but watea to hear what it was about as well (F, C).
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We always intended to be tested

Many participants claimed that their decision tddxsted was a long-standing one. That is,
they had always known that they would have thetestvas just a matter of deciding when.
Some people described some personal knowledgendy fink with TSD (a relative born

with TSD or a friend of the family having a childtiwTSD) as being the catalyst for their
(and sometime their family’s) expectations thaytheuld be tested. However, others
described the decision to get married or to havdrem as the (short-term) trigger which
prompted them to investigate the test. The foll@niesponses illustrate these factors in the

decision making process:

I have a history of one case [of TSD] in my familygpmy sister and my cousin had the test (M,C).
It's sort of an expectation really, getting marragw having the test (F,S).

It's [having the test] been on my mind, and we'edtipg married in five weeks and just decided teeha
the test (M,C).

We wouldn't have the test if we weren't thinkingoaib having a baby (F,C).

Whenever the decision was made, it was often madbhebadvice of others — parents

(usually mothers), prospective spouses, friendfootors were mentioned:

Because they're concerned as a family, my parerttdar [fiancee’s] parents said have you had your
Tay-Sach’s test (M,C).

We have got some friends who have had the téstprigtty common among our peer group (M,C).
There were probably two or three couples | knew sdid they were going to do it [have the test].
After that, it was natural [to consider having tast] (F,C).

Well, my gynaecologist [advised her to have th¢.tdsactually called her to tell her | was pregha

and she called me and told me to go for a Tay-SaehtqF,S).
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Many people insisted that the decision making pedtkey undertook was neither
complicated nor drawn out. Their attitude was ‘tb& is available, it seems to apply to me,

why not have it?”

| didn’t think [about getting tested], | just madelecision to get tested because | was worriedtdbeu
implications of the disease [TSD] (M,C).

It was a simple decision that we were going totd#,iC).

It's better to know the risks
Almost all the participants cited the desire tadeeved of worry about their risk of passing

TSD to their children as the major reason for hguitre test.

Because we want to have a baby so before we fadinant we want to know if we are at risk (M,C).
It's part of becoming pregnant, first of all beitegted (F,S).

It's [the benefits of the test] reassurance I'vae@everything | can to prevent it [TSD] (F,C).
Whatever you can do to neutralise those concebmifehaving an affected child] gives you more
peace of mind (M,C).

The results will give me peace of mind hopefullyydu're going to have kids you might as well check

it out (M,C).

A related aspect which was also mentioned wasébsealto know their status (and thus be

certain of it and hence their risk of passing tisease on).

We’'re very health conscious and very grateful far medical technologies that are available and we

plan to take full advantage of them to find out status (F,C).

A number of people described the test as one parpoocess of elimination — this (and other

tests) were their contribution to doing all theylcbto ensure the birth of a healthy child:

It [the test] fitted in with my character of beingutious and doing the best things possible to have
healthy child (M,C).

It's a process of elimination. You eliminate &letthings that are likely to cause problems (M,C).
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It will be an extra precaution I've taken and | ddrave to worry if | do have children (F,S).

A few participants described how they would useitiiermation from the test to make

another set of decisions (i.e. to try to becomgmaat or to have an amniocentesis).

If you are going to be having further tests or dlifming an amniocentesis you should be able to time
things appropriately (F,C).
If there is a positive [test] it means we can takatever the steps are to make an informed choice

about what the future holds (F,C).

As they had come for testing, it is likely that @dirticipants believed that the potential
benefits of the test (i.e. increased certaintycped mind and the knowledge that they had
done the right thing) outweighed any negative aspétowever, a few were able to cite
factors which were or might be a barrier to havimgtest. These included the fact that it
involved having a blood test, knowledge that a tiegaesult would not completely eliminate

their chances of having a child with TSD, fearl# tesults and the cost of the test(s).

I don't really like having my blood taken, it issiua physical concern (F,S).

Well [I'll] never be sure [that | won't have a ctlilvith TSD], | think [genetic counsellor] says they
give you statistics like 99.5% sure (F,S).

Naturally, you worry that you might test positive C).

It is quite expensive so | think the cost can lbeuaier for people. When we saw the cost it makes

think twice about having all four tests (F,C).

A moral responsibility to prevent suffering
Almost all participants mentioned the “horrific” taae of TSD and their desire not to put a
child through such suffering or to bear the brurguch suffering themselves as one of the

reasons they had decided on testing.
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| think having a baby born into this world that'sigg to go through any kind of pain and then die
young -—I wouldn’t want to put a child through ti{gtC).
Knowing | could be the carrier of a disease whidhnender my child dead within two years —it's a

pretty frightening thought (M,C).

A number of people also mentioned a feeling of oesbility to the wider community, and,

in particular, their responsibility to do the righing by the Jewish community.

I think if you have a chance of preventing or dasieg the genetic disease in your local commuitity,
should be tackled (M,C).

It's better for everyone in the Jewish communityhia long run — maybe eventually find a cure (F,S).

Consequences of testing

While the consequences of any positive results wefegred to by about half the participants,
most were unwilling to discuss details of theiridems if they were to find out they that they
were carriers of the TSD gene. While one or twerred to pre-natal testing as the next
logical step, others referred to the next stepeassions they would only consider if they had

to.

[We would consider] having further tests or abonihd an amniocentesis (F,C).

It [a positive test] may not change the fact thattvy and have a baby but it will mean that we can
prepare ourselves better for the potential consempse(M,C).

| suppose we'll find out first if it was positivend then we will see what steps to take (F,C).

If [wife] is positive as well, then it'll be a redilemma, what to do. A real dilemma (M,C).

While many people had discussed having the tebtfaihily members, only a few
considered that the results of their test wouléhtg@ortant for family members. This may

have been because the discussions were likelyw theen with older members of the family
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(e.g parents) and they perceived that the resdts applicable to younger members who

were likely to have children.

Some people stated that they would only pass orethdts if they were positive i.e. that

either individually or as a couple, they were easiof the gene for TSD.

| think if it came back that | was [a carrier] hirik it will be useful for relatives to know and tested

(F,S).
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6. DISCUSSION AND CONCLUSIONS

It has been proposed that a number of factordlaly ko influence individuals’ decisions to
undergo genetic testing. These include the cheniatits of the disease (i.e. the age of onset,
prognosis, severity), the characteristics of tis¢ ¢e.g. level of discomfort, predictability) and
personal characteristics (e.g. age, level of ettutat The participants in this study were most
influenced by personal factors such as their Jeanglestry and desire to have children as
well as by the characteristics of TSD as a fatsgase predominantly affecting infants. The
characteristics of the test were less importapiatticipants. Two or three people mentioned
the distasteful nature of blood tests, but alsaetkthat this characteristic had ultimately
influenced their decision, although it may haveagietl their having the test. Approximately
the same number mentioned that they were awaré¢hthaest was not a perfect predictor of
their chances of having an affected child, butygls their dislike of blood tests, believed that

the benefits of the test outweighed this negatspeet.

Participants in this research were largely motiddtehave genetic testing by a desire to
eliminate some of the risk associated with haviti&d, that is, by their need for reassurance
and certainty. Thus the value of information wasraportant component of the decision to
be tested. Some also believed that the testingyg@mo could benefit the wider community of
Jewish people, indicating that feelings of soaaliponsibility and altruism were also
important in their decision making. Participanesrgrmore likely to be encouraged or
expected to have the tests by members of theilyaand community than by health

professionals.

No test is 100% sensitive and specific. Couplesrevbeth partners are identified as carriers

can still have unaffected children (3 in 4 chane@y two partners told they are not carriers
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can still have rare mutations that will producesaféd children. The extent to which the value
of information is influenced by the certainty attad to that information is worth further

investigation.

Although the potentially negative aspects of tegtincluding the possibility of a positive test
and cost were mentioned by a few participantsinigstas widely regarded as beneficial.
This result is not surprising as the sample of sadpnts was limited to people who had
already decided to be tested. People who haddaenmesl testing but decided against it and
non-Jewish people may have a different perspeotivihe factors influencing their decisions
about genetic testing. Nonetheless, the studyigeevimportant insights into how the

recipients of testing perceived the potential posiand negative consequences of the tests.

As alluded to in the Introduction, the resultshogtstudy informed the design of a Stated
Preference Discrete Choice experiment which airoeditit preferences for screening for
Tay-Sachs disease and cystic fibrosis and to \zdnefits beyond carrier detection. The
attributes chosen for the SPDCM survey includedearisk, disease severity, proportion of
other people tested, rate of false negatives,arastdloctor recommendation. The survey was
completed by 471 adults in metropolitan Sydney (&fitesentatives of the general

population and 210 Ashkenazi Jewish people).

The results indicated that individuals were pregdoepay for testing, and to pay more for
test results with a lower false negative rate, yimg a positive value for information.
Interestingly, individuals were more likely to lested the more prevalent testing was in the
community, counter to the idea of the economiorsti self-interested decision-maker.

Preferences were also sensitive to doctor’s recardate®n and carrier risk, and were
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affected by individuals’ stage of life. In additito providing evidence about uptake of
screening for these particular conditions, theltesaform more general models of
participation in screening programs and add to tstdeding of the consumer’s utility
function. Thus, they have both clinical and polielevance in terms of showing the potential

uptake of testing in response to alterations tdeékBng program (13).
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8. APPENDIX ONE:

Research Study into
“How individuals make decisions about and assess benefits
and burdens of genetic testing”.

Questionsfor participants

First of all, can you tell me how you found out about thetest for Tay-Sachs disease?
What made you think that you might get tested?

What were the sorts of things which helped (are helping) you make a decision about
having a test?
(If had test) Were there any particular factorsalhinfluenced your decision?
[for example, influence of family, friends, healphofessionals, probability of being at risk,
disease characteristics, accuracy of test results]
(If not had test) What sorts of things are yourgkinto account as you think about whether or
not to have testing? [for example, influence of ifgniriends, health professionals, probability
of being at risk, disease characteristics, accushogst results]

(if already decided/tested)ould you describe the process you went through in thinking
about whether or not to have the (genetic disorder) test?
Took time to think things over?
Gathered information about disease/mode of inlrer@éest (e.g. read books, pamphlets, the
Internet etc.)?
Sought opinions of others (experts/family/others)
Discussed the implications of the results?

What was/wer e the most important factor/s which influenced your decision to have the
test? What was done to help you in making the decision? Could anything else have been

done?
Did the way you were treated or the manner of #mdth professionals make any difference? How?

Did you have any worriesor concerns about having thetest?
(If yes) why/how are the worries/concerns not ggdrtant as the benefits of the test?
(If yes) what, if anything, could have (or did)iesled any worries/concerns you have/had?

Could you describe the positive or good things about having the results of the (genetic
disorder) test?

Certainty

Reassurance

Information and knowledge

Effect on family members

Could you describe any negative/bad things about having the results of the (genetic
disorder) test?

Residual risk

Guilt

Anxiety/stress/depression

Effect on family members

What have (will) the test resultstold (tell) you?
How have (will) theresults been (be) useful to you?
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Have (Do you think) the results been (will be) useful to other members of your family?
How?

(if undecided about being tested)hat sort of process are you going through in making

the decision?
Gathering information
Getting advice/opinions
Discussion of the implications of being tested
Weighing up the pros and cons of being tested

Do you have any worriesor concerns about thetest or the resultsyou might receive?
(If yes) why/how are the worries/concerns not gsdrtant as the benefits of the test?
(If yes) what, if anything, could have (or did)iesled any worries/concerns you have/had?

Is there anything else you want to tell me aboutingathese decisions?
Thank you very much for participating in this study
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