Journal of Genetic Counseling (2018) 27:1157-1166
https://doi.org/10.1007/510897-018-0233-9

ORIGINAL RESEARCH

@ CrossMark

The Changing Age of Individuals Seeking Presymptomatic Genetic
Testing for Huntington Disease

Melissa A. Holman" - John Quillin" - Timothy P. York" - Claudia M. Testa? - Ami R. Rosen? - Virginia W. Norris>

Received: 26 June 2017 / Accepted: 5 February 2018 /Published online: 20 February 2018
© National Society of Genetic Counselors, Inc. 2018

Abstract

Huntington disease (HD) is a progressive neurodegenerative disorder. Presymptomatic genetic testing allows at-risk individuals
to clarify their risk status. Understanding the characteristics and motivations of individuals seeking HD presymptomatic genetic
testing better equips genetic counselors and other healthcare professionals to provide comprehensive and personalized care. The
aims of this study were to (1) determine whether the average age when individuals seek presymptomatic HD genetic testing has
decreased over time, (2) assess motivations for seeking testing, (3) explore whether there is a relationship between age and
motivations, and (4) explore genetic counselors’ perceptions of the shift in age. Data from the US HD testing centers (N =4) were
analyzed. A small but statistically significant decrease in age of individuals seeking presymptomatic testing was observed (p =
0.045). HD community members (N =77) were surveyed regarding presymptomatic testing motivations. Younger individuals
were more likely than older individuals to cite “To learn whether or not you would develop HD” and “To make choices about
further education or a career” compared to older individuals (p < 0.05). Conversely, older individuals more frequently cited “To
give children a better idea of their risk” (p < 0.002). Sixteen percent of genetic counselors surveyed (6/37) perceived a change in
age of'testing. All of these respondents had provided HD testing for ten or more years and anecdotally believed the age at testing
has decreased over time. Study results help providers personalize counseling based on patient’s age and serve as a starting point
for more research into the relationship between age at testing and motivations for testing.
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Introduction individuals with HD live about fifteen years after they begin

to notice motor symptoms. Over time, individuals gradually

Huntington disease (HD) is a progressive, incurable neurolog-
ical disorder characterized by motor deterioration, cognitive
changes, and psychiatric disturbances. The average age of
onset of motor symptoms of HD is 35—44 years, although
age of onset can be highly variable (Shoulson and Young
2011; Quarrell et al. 2012; Koutsis et al. 2014). Most
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lose the ability to walk, talk, and eventually require 24-hour
care. HD follows an autosomal dominant inheritance pattern
and has 100% penetrance for allele sizes with 40 or more
CAG repeats (Warby et al. 2010). The combination of auto-
somal dominant inheritance, high penetrance for the most
common disease-causing alleles, and (on average) adult onset
are strong motivators for presymptomatic genetic testing for
many individuals.

Huntington disease is relatively rare. HD affects about
three out of every 100,000 individuals and is more common
in individuals of Western European ancestry (Warby et al.
2010). It has been estimated that up to 43,000 individuals
are affected with HD in the US, and 123,000 individuals are
at 50% risk for HD (Fischer and Hayden 2014). Direct pre-
symptomatic testing has been available since 1993 to deter-
mine whether or not an individual will develop HD in their
lifetime. Since then, genetic data on both HD and other disor-
ders have gradually become more widely available. New
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generations interact with all information, including genetic
information, differently. Attitudes of adults at-risk for HD to-
day have evolved since 1993 in reaction to everything from
social media to the increasing variety of medically and per-
sonally available genetic information.

The average age of individuals who seek presymptomatic
testing has been measured in studies, but never compared over
time. The current study aimed to determine whether the aver-
age age of individuals seeking presymptomatic genetic testing
for HD has decreased over time, to assess motivations for
seeking genetic testing, and to explore whether there is a re-
lationship between age and motivations.

Research on HD Testing Motivations and Individual
Characteristics

Previous literature about HD predictive genetic testing has
focused on patient decision-making and motivations for pur-
suing testing. In a retrospective cohort study in Montreal,
Canada, from 1994 to 2008, patients were asked to articulate
their top five motivations for seeking presymptomatic testing
for HD (Dufrasne et al. 2011). Most frequently cited reasons
for seeking testing included to relieve uncertainty about the
risk of illness, to decide about having (further) children, to
plan their future, to give offspring a better estimate of their
personal risk, to investigate their beliefs of having already
developed HD, and to start treatment if positive. These re-
sponses were not categorized by age of participant.
Demographic characteristics of the sample included approxi-
mately equal proportions of male and female respondents, and
an average age of 36.4 years of all participants. Age at testing
was not analyzed over time or related to individuals’ motiva-
tions for seeking testing.

A statewide HD testing center in Australia conducted a
medical record review to compile demographic data about
those seeking presymptomatic genetic testing for HD at their
center (Suftham and MacMillan 2014). This study reported an
average age of 39.3 years. Other important results of the re-
cord review include motivations of individuals seeking test-
ing. Some of the motivations cited are family planning, plan-
ning for the future, need to know, to inform children, and to
obtain information. Other studies report similar mean ages of
individuals seeking presymptomatic testing: 40.4 years from a
study in Victoria, Australia (Trembath et al. 2006) and
30.0 years in a South African study (Sizer et al. 2012).

Life-Stage as an Important Factor

Taylor (2003) conducted a qualitative study using in-depth
interviews of sixteen individuals at risk for HD. The main
goal was to explore the decision-making process of individ-
uals in the testing process. In this study, participants both
seeking and declining genetic testing were interviewed.
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Participants selected were between 20 and 59 years of age.
Highlights from interviews led to three main themes: HD
testing as an opportunity to gain significant life knowledge,
the right “not to know,” and testing as the perceived “right
thing to do.” Taylor (2003) concluded that life-stage (e.g.,
marital status, pursuing education, whether or not they had
children) is important in the presymptomatic testing
process.

Considering life-stage as a critical variable in the decision
to pursue presymptomatic HD testing, Duncan et al. (2007)
interviewed four males and four females who had obtained
predictive genetic testing between the ages of 17 and 25.
Their study is unique in that importance is placed on the indi-
viduals’ experience before testing. Three themes of life before
testing include: living as though gene-positive, engaging in
risky behaviors, and having a complex past. Themes of life
after testing for these individuals were living again and iden-
tity difficulties, which could be important possibilities for ge-
netic counselors to discuss with individuals considering test-
ing. The findings of their study are also relevant because they
provide insight into the experiences of young people having
genetic testing for HD.

Sparbel et al. (2008) studied young people at risk of devel-
oping HD who had not yet had genetic testing. The primary
goal of their research was to gain insight into the lives of teens
in families with HD. Although the focus group leader did not
initiate the topic, predictive testing was brought up in each
focus group. Of note, the teens rarely discussed future goals
and careers, but they did discuss that they saw benefits of
predictive testing for family planning. Most of the teens
expressed a desire to obtain testing before starting a family
because they “don’t want to risk giving it to someone else” (p.
331). This study highlights that teens aged 14—18 are actively
considering whether or not to undergo presymptomatic genet-
ic testing, and they may benefit from discussions about testing
with genetic counselors or other healthcare providers.

“Reproductive decision-making” is a commonly cited
reason given by individuals seeking presymptomatic genetic
testing for HD (Quaid et al. 2010, p. 606). The Huntington
Study Group PHAROS Investigators examined the repro-
ductive decision making of at risk individuals who have
chosen not to be tested. Detailed stories from individuals at
risk of HD were coded into major themes for both individ-
uals who had children and those who decided not to have
children. Individuals who had children expressed “hope for a
cure” and guilt, while those who did not have children were
adamant to “stop HD” but scared about being alone if/when
they develop HD because they had isolated themselves from
relationships and a family (p. 611). Reproductive decision-
making may be a motivating factor that is important for
younger people when considering presymptomatic testing
compared to older individuals who are nearing the end of
their reproductive years.
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Purpose of the Study

Recent research has focused on defining the motivations of
individuals seeking presymptomatic genetic testing for HD
(Dufrasne et al. 2011; Quaid et al. 2010; Suffham and
MacMillan 2014). Previous studies have indicated that life
stage and life events are important and influence individuals’
motivations for seeking testing (Duncan et al. 2007; Sparbel
et al. 2008; Taylor 2003). Prior research also suggests moti-
vations for pursuing genetic testing could vary by age group;
however, the average age of individuals who seek presymp-
tomatic testing has never been compared over time.

The purpose of this study is to determine whether the av-
erage age of individuals seeking presymptomatic genetic test-
ing for HD has decreased over time, assess motivations for
seeking genetic testing, and explore whether there is a rela-
tionship between age and motivations. By categorizing rea-
sons for seeking testing, the present study provides an impor-
tant first step in describing baseline motivations for genetic
counselors to explore throughout the testing process.

The data obtained in this study could allow genetic coun-
selors to modify their counseling based on the specific needs
of the patient. By ensuring individuals going through the test-
ing process have thoroughly explored their motivations for
testing, genetic counselors can better help an individual dis-
cover the impact of knowing their HD status on their life.
Additionally, HD has often been cited as a model for other
diseases with an adult onset, such as familial cancers and
Alzheimer’s disease. The information gained from studying
HD could be utilized by genetic counselors to provide more
personalized counseling to individuals at risk of developing
other late onset genetic conditions.

Methods
Participants and Procedures

The current study involved data collection from three sources.
The ascertainment protocol was approved by the Institutional
Review Board at Virginia Commonwealth University
(HM20001556).

HD Testing Centers

The first source of data was historical anonymized demo-
graphic information about individuals who sought presymp-
tomatic genetic testing from HD testing centers. Each of the
twenty-one Huntington’s Disease Society of America
(HDSA) HD Centers of Excellence in existence in 2014 were
contacted by email and sent a data collection form (described
below). The HDSA launched a new HD Centers of Excellence
initiative in 2014 to identify and credential new centers. Prior

to this, the pool of twenty-one HD Centers of Excellence was
stable for over ten years. Additionally, the same data collec-
tion form was sent to genetic counselors at other centers with
an established history of conducting HD presymptomatic ge-
netic testing, which were identified through genetic coun-
selors who were members of the National Society of Genetic
Counselors (NSGC).

Individuals at Risk

The second data source was individuals at risk for HD, who
had undergone presymptomatic genetic testing or considered
it. Participants meeting inclusion criteria were recruited at the
2014 HDSA Annual Convention in Louisville, Kentucky.
Additionally, emails including a description of the study and
a link to the survey were sent to support group leaders listed
on the HDSA website for distribution to support group mem-
bers. Participants in this portion of the study had to be at least
eighteen years or older, be at risk for HD, and either have had
testing before they started to show symptoms, or if they had
not yet had genetic testing, they had to feel they were
asymptomatic.

Genetic Counselors

The final data source was genetic counselors who provide HD
counseling. Genetic counselors’ email addresses were obtain-
ed from a request posted on the general NSGC forum for
genetic counselors who provide HD counseling, from the
NSGC membership directory of genetic counselors who list
neurogenetics as a specialty, as well as personal knowledge of
the investigators. The survey was anonymous, but genetic
counselors who worked at the participating HD testing centers
were invited to participate, as well as any other willing genetic
counselors.

Instrumentation
HD Testing Centers

An Excel spreadsheet was sent to each HD testing center.
The contact person at each center was asked to provide anon-
ymous demographic data on the first ten patients seeking
predictive testing for HD per year from years 1996, 2002,
2008, and 2014. Ten patients for four time points were re-
quested to limit burden on the individual providing data. The
demographic data collected were age, gender, positive or
negative test result, if the individual received their result,
marital status at the time of testing, and number of children
at the time of testing.

@ Springer



1160

Holman et al.

Individuals at Risk

Information from individuals who have had, or considered
having, presymptomatic genetic testing was collected by sur-
vey and stored using the REDCap database system. The sur-
vey asked individuals about basic demographic information,
whether or not they have had testing, when they had testing,
who helped them through the testing process, and their moti-
vations for considering testing. The survey used a combina-
tion of checklists and free response questions. Branching
questions were used so that respondents’ answers to initial
questions influenced the subsequent questions available to
them. Individuals who had presymptomatic testing in the past
or were considering it at the time of the survey were asked
their motivations for testing. If they responded that they were
not considering presymptomatic testing, then the survey end-
ed. Current ages of these individuals were not collected. Ages
were only collected for individuals who had already complet-
ed presymptomatic testing. A list of ten motivations for seek-
ing testing was provided, and was created based on the find-
ings of Dufrasne et al. (2011). Individuals were instructed to
select any response that applied and were given the opportu-
nity to write in any additional motivations they had for seek-
ing testing.

Genetic Counselors

An eight-item multiple choice and free response survey was
administered to genetic counselors who provide services for
individuals with or at risk for HD. Genetic counselors were
asked how long they have been providing counseling for HD,
approximately how many patients they see annually, and
whether they perceive a shift in age. If they did perceive a
shift in age, they were asked if they believed individuals are
being tested at a younger or older age now compared to the
past. Surveys were administered and data were stored with the
REDCap database system.

Data Analysis

HD Testing Centers

Statistical analysis was performed using the program R (R
Core Team 2015). Linear regression was used to determine
the relationship between year of testing and age at testing.
Covariate analyses were included to determine whether addi-
tional factors influenced the relationship between year of test-
ing and age at testing.

Individuals at Risk

Data from individuals at risk of developing HD were coded
and exported from the REDCap database. Linear regression
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was used to model the relationship between year of testing
and age at testing for this sample. The relationship between
motivation for testing and age at testing was measured, as
well as the relationship between motivation for testing and
year of testing. Descriptive statistics were utilized to de-
scribe demographic information and frequently cited
motivations.

Genetic Counselors

Data from the genetic counselor survey were also exported
from the REDCap database and coded. Frequency counts
were used to quantify genetic counselors’ responses.
Descriptive statistics were utilized to determine the character-
istics of the respondents.

Results

Age and Other Characteristics of Individuals Seeking
Testing from HD Testing Centers

A total of seven HD testing centers completed the data collec-
tion form and provided information on 156 individuals seek-
ing testing. The amount of data available at each time point
varied by center (median = 18 individuals per center over the 4
time points requested; one center provided data for only 3
individuals over the time points requested, and another center
provided data for 52 individuals over the time points request-
ed). Data from three testing centers were excluded because the
only patient information available was from 2014 (n=21).
Thus, information for 135 individuals seeking testing at 4
different centers was used for analysis. Table 1 summarizes
the characteristics of the sample. The median age of individ-
uals seeking presymptomatic genetic testing was 34 years; the
mean was 36 years (SD =11.96 yrs).

Age at testing was compared to year at testing. A linear
model was used to identify the relationship between age at
testing and year of testing. Figure 1 plots data from 1996,
2002, 2008, and 2014 against age of testing. The age of testing
was significantly lower at more recent time points (p = 0.045).
The slope was — 0.333 and 3% of the variance in age at testing
can be explained by year at testing (> = 0.030). This relation-
ship was not modified by gender (p = 0.558).

Figure 2 shows the interaction effect of relationship status
on the relationship between age at testing and year of testing
(p=0.03). The difference in slope between those who were in
arelationship at the time of testing and those who were not can
be observed. Decreasing age of testing was more prominent
among people who were not married or in a committed
relationship.
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Table 1 Characteristics of the
study sample from HD testing
centers (n=135)

Fig. 1 Age at testing vs year of
testing from HD testing centers

Age Mean (SD) 36.16 years
(11.96)
Characteristic Number of Percentage
Participants
Gender Male 61 45.2
Female 74 54.8
Test result Positive 57 422
Negative 73 54.1
Indeterminate 5 3.7
Relationship of affected family Parent 118 87.4
member Grandparent 5 3.7
Sibling 3 22
More distant relative 7 52
Unknown 2 1.5
Married/In a committed Yes 95 70.4
relationship No 37 27.4
Unknown 3 2.2
Number of children 0 68 50.4
1 19 14.1
2 25 18.5
3 11 8.1
4 8 59
Unknown 4 3.0
Results reported No, individual did not choose to 4 3.0
receive test results
Yes, results were given in person 130 96.3
Unknown 1 0.7
801
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Characteristics of Survey Respondents at Risk of HD Table 2 Characteristics of the study sample of those at risk of
developing HD (n = 88)

The total number of completed surveys from the HDSA
Annual Convention and online respondents was 89. One sur-
vey was omitted because the individual completing the survey

Characteristic Number of
Participants Percentage

was not at risk of developing HD. Characteristics of individ- ~ Gender Male 18 20.5

uals from this survey are listed in Table 2. Female 70 79.5
Out of 88 study-eligible individuals who completed the  Ethnicity Caucasian, non-Hispanic 83 94.3

survey, 44 individuals had already had presymptomatic genet- (multiple Hispanic or Latino 4 4.5

ic testing for HD. These individuals were asked to provide Ezt;:fcgd? African American 2 23

their age at testing, as well as the year in which they were Native American 1 1.1

tested. There was no statistically significant association be- Asian or Pacific Islander 3 34

tween age of testing and year of testing. Other 1 1.1
Individuals who already had, or were considering presymp-  Highest level of ~ Some high school, no 3 34

tomatic genetic testing for HD were asked to select their mo- education at diploma

tivations for testing. The motivations are shown in Table 3. the time of  High school graduate, 12 136

. . considering diploma or the

The most frequently cited motivations were “To learn whether presymptom- equivalent

or not you would develop HD” (75.3%) and ““To plan for your atic testing for Trade/technical/vocational 6 6.8

future” (49.4%). HD training _

Additionally, each motivation was tested to determine if age Sog::e f;uege credit, no 13 14.8
correlated with motivation. Three motivations were significantly C ollegge degree 39 443
correlated with age. Individuals who were tested at younger ages (Associate’s or
were significantly more likely to cite “To learn whether or not Bachelor’s)

Post-Baccalaureate Degree 15 17.0

you would develop HD” and “To make choices about further (Master’s, Professional
education or a career” compared to individuals who had testing Doctorate degree) ’
at older ages (p <0.05). The average ages of individuals who Prefer not to answer 2 23
cited these motivations were 27.33 and 25.00 years old,
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Table 3  Motivations for seeking testing
Motivation Number of Number of Mean age
Participants, Participants, (years) who
percentage (those  percentage (those cited this
who had testing and who had testing ~ motivation
those who are n=44)
considering testing
n=177)
To learn whether 58, 75.3 32,727 27.33%
or not you
would
develop HD
To plan for your 38, 49.4 22,50.0 28.09
future
To help make 28,36.4 16, 36.4 29.31
choices about
having (more)
children
To help make 24,312 13, 29.5 25.85
decisions
about
participating
in research
To make choices 23, 29.9 14, 31.8 25.00*
about further
education or a
career
To start 23,299 9,20.5 30.78
treatment if
possible
To give children 21, 27.3 9,205 46.78°
abetter idea of
their risk
To prepare a 20, 26.0 8, 18.2 28.50
legal will and
organize
finances
To make 14, 18.2 7,15.9 23.86
decisions
about a
relationship
To satisfy a 5,6.5 0,0.0 N/A
family
member who
wanted you to
pursue testing
Other 6,78 3,68 30.67

 Denotes a significant negative correlation with age (i.e. this motivation
was cited more frequently in younger individuals)

®Denotes a significant positive correlation with age (i.e. this motivation
was cited more frequently in older individuals)

respectively. Conversely, “To give children a better idea of their
risk” was more frequently cited as a motivation for testing by
older individuals than younger individuals (p <0.002).
Motivations were compared to year of testing to determine
whether motivations have changed over time, and none of the
listed motivations were significantly correlated with year at
testing.

A total of six individuals cited “other” motivations.
Individuals who indicated “other” motivations were asked to

describe their additional motivations. The following are repre-
sentative responses:

“My father was showing some progressive signs and |
wanted to see also as proof for his condition; the chang-
es in his behavior he was in denial of.” (sought testing at
age 27)

“Long term disability, medicare, SSI” (not yet tested,
age not reported)

“To create a sense of urgency to the most important
things in my life” (sought testing at age 46)

“I had been diagnosed with depression; since I had
heard that was one of the major early symptoms of
HD I wanted to know if there might be a relationship
between the two (before seeking treatment for either)”
(sought testing at age 19)

Genetic Counselors Perceptions of the Age
of Individuals Seeking Presymptomatic Genetic
Testing Over Time

Thirty-seven genetic counselors who provide genetic counseling
for individuals seeking presymptomatic genetic testing for HD
were surveyed about their perceptions regarding the average age
of individuals seeking presymptomatic genetic testing. Of the 37
total respondents, six genetic counselors reported anecdotally
believing that individuals were seeking testing at younger ages
now than those who sought testing in the past. All six of these
counselors had at least 10 years of experience providing counsel-
ing for individuals seeking presymptomatic HD testing. The re-
maining 31 respondents did not feel that the age of individuals
seeking testing was different now than in the past. Genetic coun-
selors who perceived a change in age were asked to provide
possible reasons for the shift to a younger age. Results are shown
in Table 4. Two respondents provided “other” reasons:

“Acceptance of IVF with PGD, and more interest in
trying to eradicate HD through family planning”

“The first group of people being tested were those at risk
who had been waiting a long time for testing to be avail-
able, so I think the cohort of those interested in testing
was skewed to older individuals. I see a real mix now, of
younger folks using the results for life planning and
those who are approaching age of symptom onset.”

Discussion

This study examined the demographics and motivations of
individuals seeking presymptomatic genetic testing for
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Table 4 Reasons for a potential
shift to a younger age cited by
genetic counselors (7 =6)

Reason

Number of
Participants

Individuals seeking testing are more accepting and trusting of technology, science, and genetic 4

testing

Access to presymptomatic genetic testing for HD had become more readily available

Awareness for HD has increased over time

3
3
Individuals feel less of a stigma about HD 2
2

Individuals seeking testing are more open about their risk before testing and their status after

testing
Other (see above)

2

Huntington disease (HD). Specifically, the study aimed to
determine whether the average age when individuals seek pre-
symptomatic HD genetic testing has decreased over time, as-
sess motivations for seeking testing, and explore whether
there is a relationship between age and motivations.

Decreasing Age at Testing Over Time

This study demonstrates a small but statistically significant
decrease in age at presymptomatic genetic testing over time,
based on data obtained from four Huntington’s Disease
Society of America (HDSA) HD Centers of Excellence. This
finding is corroborated by the perceptions of a few genetic
counselors that the age of individuals seeking HD testing is
decreasing. There also was a non-statistically significant
downward trend observed in a survey of individuals at risk
of HD who have had presymptomatic genetic testing to learn
their HD status. These results suggest individuals are seeking
presymptomatic genetic testing for HD at a younger age now
than in the past. To our knowledge, these are the first pub-
lished empirical data specifically demonstrating this phenom-
enon. A potential explanation for the observed trend is exem-
plified by one genetic counselor’s response to the survey ques-
tion asking about reasons for a decrease in age at testing: when
presymptomatic genetic testing for HD became available in
1993, there was a rapid influx of older individuals seeking
testing who had been waiting for the test to become available.
In more recent years, the average age could have stabilized to
a younger age.

In the present study, the relationship between age at testing
and year of testing was modified by whether or not the indi-
vidual was married/in a committed relationship at the time of
testing (Fig. 2). For individuals in a relationship at the time of
testing, there has not been a change in the age at which they
sought testing. However, there has been a significant decrease
in the age at testing for individuals who were not in a relation-
ship at the time of testing. It appears that since HD testing first
became available, people in committed relationships have
sought testing at an average age of about 31; however, in more
recent years, single individuals have sought testing at younger
ages compared with single individuals in years past.
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Individuals in a relationship may pursue testing to provide
information for other family members, whereas individuals
who were not in a relationship may seek testing based more
on personal reasons. These reasons could include relieving
uncertainty and deciding about further education or a career,
motivations which, in this study, were correlated with a youn-
ger age.

The age at which individuals found out they were at risk for
HD was not collected, and this could also significantly impact
the age at which they sought testing. When controlling for
whether or not an individual had children at the time of testing,
there was no longer a significant effect of age at testing on year
of testing. This may be because having children was highly
correlated with older age (+*=0.21). Additionally, gender
does not appear to have modified the effect of age at testing
on year at testing.

Motivations of Individuals Seeking Testing

The second aim of the current research was to assess the mo-
tivations for testing of individuals at risk for HD and to com-
pare motivations to age at testing. The most frequently cited
motivation was “To learn whether or not you would develop
HD,” which was listed as a motivation by 75% of respon-
dents. This is consistent with the study by Dufrasne et al.
(2011). The frequency of the remaining motivations is also
consistent with the findings of Dufrasne et al. (2011), except
in the current study “To help make decisions about participat-
ing in research” was cited by 31.2% of respondents, and was
never mentioned in the free responses of those studied by
Dufrasne and colleagues. This could be because of the differ-
ence in the method used to collect motivations; Dufrasne et al.
used open-ended surveys, and the current study listed motiva-
tions on a checklist. Individuals seeking testing could be con-
sidering participation in research, but this may not be their
primary motivation, and may not be in the forefront of their
decision making unless prompted.

Regression analysis revealed that age predicts three of the
listed motivations. Individuals who were tested at younger
ages were significantly more likely to cite “To learn whether
or not you would develop HD” as a motivation for seeking
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presymptomatic genetic testing. Overall, this finding is con-
sistent with the literature; young people tend to have a higher
interest in genetic testing (Aro et al. 1997). This could be due
to increased use of technology for information seeking in
younger generations. Genetic counselors surveyed about their
perception about reasons for a change in age cited that
“individuals seeking testing are more accepting and trusting
of technology, science, and genetic testing.” Additionally, in-
creased awareness and acceptance of preimplantation genetic
diagnosis and in vitro fertilization techniques could lead to
more motivation to pursue presymptomatic testing, learn their
HD status, and attempt to eliminate HD in their family using
assisted reproductive techniques.

Younger individuals were also more likely to cite “To make
choices about further education or a career” compared to in-
dividuals who had testing at older ages. Younger individuals
may be more likely to be at a time in their life where they are
completing school or starting their career, so they would be
more likely to use presymptomatic testing for HD to help them
decide about education or a career.

“To give children a better idea of their risk” was more
frequently cited as a motivation for testing by older individ-
uals. Older individuals are more likely to have already had
children and to have older children, so these individuals would
be more likely to seek testing to provide their children with a
better estimate of their risk.

There were not any significant correlations between moti-
vation and year at testing. These findings suggest that moti-
vations for seeking testing do not appear to be changing over
time.

Practice Implications

Understanding the demographics and motivations of individ-
uals seeking presymptomatic testing for HD can help genetic
counselors and other healthcare professionals provide more
personalized and effective genetic counseling services.
Genetic counselors should be aware that the motivations for
testing might differ between younger and older individuals
seeking testing. Based on the findings of this study, younger
individuals may be more likely to seek testing to answer ques-
tions about uncertainty of their status and to help make deci-
sions about future education. Genetic counselors should be
prepared to explore these topics more in depth than other
topics in a session with a younger individual. For instance,
they may spend less time exploring “giving children a better
idea of their risk,” a motivation that was more likely to be
endorsed by older individuals. It is important for genetic coun-
selors to thoroughly explore the possible impacts of discover-
ing one’s HD status so that the individual seeking testing is
prepared to receive her or his results. This study also found
that some individuals are considering participation in research,

so genetic counselors should be prepared to discuss clinical
trials and research participation.

Research Recommendations

In order to determine whether there has, in fact, been a change
in age over time or whether this is simply an artifact of a large
number of older individuals initially seeking testing, addition-
al studies should be completed to measure a larger sample
from a greater number of HD testing centers over more time
points. Additionally, analyses to determine whether the ob-
served change in age at testing is center specific, and whether
there are any additional factors contributing to the decreasing
age at testing, are recommended, especially given the very
small percentage of the variance accounted for by year of
testing in this study. Assessing individuals’ motivations for
NOT going forward with presymptomatic genetic testing
could also provide valuable information for genetic coun-
selors working with individuals considering presymptomatic
HD testing. Our study did not request socioeconomic or eth-
nicity data. Demographic differences other than age may in-
fluence motivations for presymptomatic genetic testing now
and over time.

Study Limitations
HD Testing Centers

One limitation of the current study is the low response rate and
relatively small sample size. Requests for data were sent to all
of the HDSA Centers of Excellence (N=21) in existence at
that time, and usable data were only received from three cen-
ters. Increasing the sample size would increase the power of
the study and help increase the generalizability of the findings.

Additionally, patient information was requested only for
the first ten patients per year from each HD testing center in
an attempt to increase the number of testing centers
responding by limiting the burden of unfunded data reporting.
We also limited the number of patients per year to reduce the
opportunity for a very busy clinic to bias the results.
Therefore, the sample is not completely random and could
be biased.

Individuals at Risk

Another limitation involves the survey of individuals at risk
for HD. Only those respondents who had already had pre-
symptomatic genetic testing were asked their age. Therefore,
comparison between age and motivation was only possible for
those who already had testing, not for individuals who are
currently considering testing.

A portion of the individuals at risk of HD who participated
in the study were recruited at the HDSA national convention.
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This represents a convenience sample and could have led to an
ascertainment bias, favoring individuals interested in research
and advocacy. This is especially plausible given that the cur-
rent study identified “To make decisions about participation in
research” as a relatively frequently cited motivation for seek-
ing testing, a finding not corroborated by other studies.
Additionally, this study relied on self-reported retrospective
data, which decreases the reliability of the findings compared
to prospective data obtained immediately around genetic
testing.

Conclusion

This study describes a small but statistically significant de-
crease in the age of individuals seeking presymptomatic ge-
netic testing for Huntington disease over time. Additionally,
three motivations for testing were correlated with age at test-
ing. These motivations do not appear to have changed over
time. Genetic counselors should be aware that the motivations
for testing might differ between younger and older individuals
seeking testing.
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