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Purpose: The Pre-familial Amyotrophic Lateral Sclerosis (Pre-fALS)
study is a longitudinal study of individuals potentially at risk for
developing familial amyotrophic lateral sclerosis. Our goals were to (1)
explore participants’ decisions of whether to learn results of presymp-
tomatic testing or not; (2) understand the psychosocial impact of these
decisions; and (3) assess preferences for receiving results by telephone
or in person. Methods: The sample for this substudy comprised 20
participants drawn randomly from autosomal dominant mutant super-
oxide dismutase 1 families in the Pre-fALS study. Twenty participants
completed a semistructured phone interview; prominent themes were
identified and rated. Results: Fourteen participants chose to learn re-
sults; six had mutant superoxide dismutase 1 and eight had wild-type
superoxide dismutase 1. Of the six who initially elected nondisclosure,
three were reconsidering their decision. Regardless of the results and
method of counseling, participants had adapted well, at least in the short
term. Conclusion: We recommend that (1) those considering presymp-
tomatic genetic testing should undergo professional counseling to help
decide whether to learn results; (2) discussion should include the option
of telephone genetic counseling for those without easy access to in-
person counseling; and (3) those who initially decline to learn results
should be offered the opportunity to learn their mutation status as their
decision evolves. Genet Med 2011:13(4):342–348.

Key Words: familial amyotrophic lateral sclerosis, SOD1, presymp-
tomatic, genetic testing, disclosure

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative
disease characterized primarily by progressive loss of motor

neurons with resulting weakness, wasting, and stiffness of both
limb and bulbar muscles. ALS is familial in approximately
5–10% of cases.1–3 Inheritance may be either autosomal dom-
inant or recessive. Mutations in Cu/Zn superoxide dismutase
(SOD) (mutant SOD1 [mtSOD1]) are the most common recog-
nized cause of familial ALS (fALS), accounting for 12–23% of
fALS cases.4–10 Most SOD1 mutations (with the exception of
D90A in Europe) are dominantly inherited. More recently,
mutations have been identified in the angiogenin,11 TDP43,12

optineurin,13 and FUS genes,14,15 each accounting for another
1–5% of fALS cases. Knowledge of the specific genetic cause
of fALS makes it possible to identify individuals at risk.

Few published studies have addressed concerns related to
presymptomatic testing and disclosure of results in individuals
at risk for fALS.16,17 Guidelines for presymptomatic testing in
fALS have been proposed,18,19 but these guidelines have been
based on experience in other conditions such as Huntington
disease (HD) rather than experience with fALS. We have stud-
ied the process of presymptomatic genetic testing as part of the
Pre-familial ALS (Pre-fALS) study,20 a prospective observa-
tional study of people potentially at risk for fALS. The rarity of
fALS requires that participants be recruited from across North
America, thereby increasing the logistical challenge of how best
to provide genetic counseling for presymptomatic testing. As
part of the pilot phase of Pre-fALS, we have sought to compare
traditional in-person counseling (both pre- and post-test) with
the approach of providing both pre- and post-test genetic coun-
seling by telephone. In a qualitative substudy, 20 participants
from mtSOD1 families were interviewed (by J.H.F.) about their
experience. In this study, we report findings of this substudy, the
goals of which were to (1) explore the basis for participants’
decision of whether to learn the results of presymptomatic
testing or not; (2) understand the psychosocial impact of the
decision; and (3) assess attitudes toward receiving results by
telephone or in person.

MATERIALS AND METHODS

Study population

Pre-fALS
The Pre-fALS study recruits individuals at risk for harboring

a mutation in an ALS susceptibility gene. The larger study has
thus far focused on families with mtSOD1 that is dominantly
inherited with high penetrance, but efforts are currently under-
way to screen for families with mutations in other ALS suscep-
tibility genes, such as TDP43 and FUS. In these families, an
individual’s probability for carrying the mutated gene is deter-
mined based on his/her kinship relatedness to a family member
who has tested positive. Known carriers of a mutated gene are
enrolled automatically for longitudinal follow-up. Individuals
with a 50% chance of carrying the gene may participate in the
larger study with the option of whether to learn the results of
genetic testing or not. In the pilot phase of Pre-fALS, those who
elected disclosure of genetic results were assigned randomly to
receive counseling either in person or by telephone, with both
provided by the same experienced board-certified genetic coun-
selor (C.S.). Those who elected disclosure of results understood
that they would be randomized to receive genetic counseling
either by telephone or in person and that they could alternatively
access genetic testing with traditional in-person genetic coun-
seling through their health care provider. Counseling is per-
formed before genetic testing (pretest counseling) and at the
time that results are provided (post-test counseling). Participants
who elect nondisclosure, as well as those who elect disclosure
and are found to have mtSOD1, are also enrolled in longitudinal
follow-up and are then evaluated quarterly by telephone and
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annually in person. By contrast, participants who elect disclo-
sure and are found to have wild-type SOD1 (wtSOD1) only
receive telephone follow-up at 6 months. Although formal study
evaluations occur at prespecified times, participants are encour-
aged to contact the study coordinator as needed. The Pre-fALS
study team includes a neurologist, a research nurse, a genetic
counselor, a statistician who is unblinded to all DNA results,
and a psychiatrist available in the event of an untoward psychi-
atric consequence of study participation.

The larger Pre-fALS study was approved by the Institutional
Review Board at Emory University School of Medicine, and
written informed consent was obtained from all participants in
accordance with the tenants of the Declaration of Helsinki.21

Pre-fALS is covered by a National Institutes of Health Certif-
icate of Confidentiality, which provides protection against
forced disclosure of confidential information.22

Substudy
The sample for this substudy included 20 individuals ran-

domly drawn from the larger Pre-fALS study using a computer
generated sequence. All participants in this substudy had al-
ready undergone genetic counseling and testing as part of the
larger Pre-fALS study. The Committee for the Protection of
Human Subjects at Dartmouth Medical School approved the
substudy, and subjects provided additional verbal consent be-
fore being interviewed.

Genetic testing
Testing for mtSOD1 in the Pre-fALS study was performed in

the ALS research laboratory at Umeå University (by P.M.A.).
The laboratory has been performing SOD1 genetic testing since
1993. DNA analyses were performed as described.23 Permission
was obtained from the Food and Drug Administration to dis-
close results of genetic testing performed in a non-Clinical
Laboratory Improvement Amendments-certified laboratory,
with the provision that the informed consent document explic-
itly states that genetic testing was performed in a research
laboratory.

Qualitative analysis
Participants were interviewed individually over the telephone

for approximately 1 hour. Phone interviews were conducted by
J.H.F., tape recorded, and transcribed verbatim. Interviews be-
gan with open-ended questions and moved to specific probes if
material was not forthcoming. Participants were questioned

about their decision of whether to learn results of genetic testing
or not, the psychosocial impact of their decision, and their
attitudes toward receiving results by telephone or in person at
Emory. Using content analysis,24 major themes emerged, re-
flecting important aspects of psychosocial adaptation; these
were coded by J.H.F. Three interviews were randomly selected
and given to an outside rater. When a suitable level of reliability
was attained, the outside rater coded the remaining 17 inter-
views. Interrater reliability was obtained on all thematic cate-
gories and yielded an overall kappa of 0.99.

RESULTS

Sample characteristics of the substudy
Twenty participants (15 women and 5 men) were interviewed

from 17 autosomal dominant families with high penetrance for
ALS associated with five SOD1 gene mutations (A4V, I113T,
D90A, L106V, and L144F). Participants ranged in age from 27
to 66 years (median, 47). Two were single, 12 married, 5
divorced, and 1 separated (Table 1). Median education was a
college degree; mean household income $97,235. All were
white and born in the United States, although originally of
European descent. Fifteen individuals had biological offspring
(one of these had one biological child and one adopted); one
individual had two adopted children. Four participants had no
children. Median number of offspring was two. Median age of
biological offspring was 21 years (range, 4–43). Seven partic-
ipants had one or more children younger than 18 years. Of these
seven, five had at least one or more adolescents. Eighteen
participants had lost a parent to ALS (12 lost a father and 6 a
mother). Two of these had experienced the loss of a parent (their
father) before age 21 years (one was 8 years at the time and the
other 20 years). Five had lost a sibling to ALS during adulthood;
two had a sister living with ALS. Participants have thus far been
followed up for a median of 18 months (range, 7–29) since the
time of enrollment, genetic testing, and communication of results.

Attitudes toward learning results of presymptomatic
testing for an SOD1 mutation

Of the 20 participants in this substudy, 14 (70%) had chosen
to learn results; six chose not to know. This percentage is
similar to that of participants in the Pre-fALS study, in which
77% have opted thus far for disclosure of genetic results (un-
published data). These figures are somewhat higher than the

Table 1 Major reasons for decision regarding disclosure of genetic results

Disclosure: Decision to learn genetic results (n � 14) Nondisclosure: Decision not to learn genetic results (n � 6)

Reason Frequency a Reason Frequency a

Desire to obviate need for children to undergo
genetic testing

8 Belief that gene status is mtSOD1 6

Desire to reduce anxiety/ambiguity 5 Fear or worry about every symptom if harbor mtSOD1 5

Desire to make appropriate lifestyle decisions 4 Desire to maintain hope 1

Desire to spare relatives worry 1

Fear of regretting learning results 1

Fear of “survival guilt” if found not to have mtSOD1 1
aSome participants cited more than one reason.
mtSOD1, mutant superoxide dismutase 1.
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52–64% who expressed a preference for disclosure of genetic
results based on an earlier survey of attitudes toward genetic
testing for fALS.25

Decision to learn testing results
During the semistructured interview, all participants were asked
about their decision to learn results. Major reasons included
freedom from living with ambiguity; reduction of anxiety; de-
sire to make appropriate lifestyle decisions, including taking
preventive measures; and willingness to be tested, so that,
despite being in a family known to have a mutation in the SOD1
gene, they might obviate the need for their children to be tested
if they were found to have wtSOD1.

One participant, tired of living with ambiguity, sought con-
trol of her life. She reported “I have always felt [that] to know
was a better case scenario for me than to be in the dark and
wonder, what if?” Another reported that she chose to learn
results because she was “going crazy not knowing.” One man,
before participation in Pre-fALS, had moved with his wife from
their multistory home to a single-level dwelling in case he had
the mutation. He explained “One of our decisions to buy this
house was if I were ever going to end up in a wheelchair, it
would be easy to move me around on one floor.” By learning
whether he had the mutation, they could decide whether or how
to arrange other aspects of their lives. As part of lifestyle
planning, several wanted to know, so that they could take active
measures to remain as healthy as possible, with plans to im-
prove food choices, increase antioxidant use, etc.

Children were a major theme in seeking testing and learning
results. Of the 11 participants who had their own biological
offspring and chose to learn results, eight cited their children as
a major reason. One participant explained that she did not want
her children and grandchildren to live with the uncertainty she
had for 20 years:

“It was a big burden on my shoulder. I thought if I had a
bad report, then . . . it was up to me to sacrifice myself
[and undergo testing] for my children.”

One participant decided that she would be tested but would keep
results to herself for now. She thought that there should be
documentation of her mutation status if anything should happen
to her unexpectedly (e.g., an accident), then her children could
make their own decisions about testing; or if she had the
mutation and a cure was found, she would inform them of her
status at that time. Another participant felt that he should be
tested to help his own family—even if he did have the mutation,
researchers might find out through him how not to treat it—and
be able to “cross one more thing off the list.” He traveled to
Emory for in-person counseling without telling his adult off-
spring and called a family meeting immediately on his return.
When he told his family that the test results were negative, his
adult children expressed their relief:

“Number one, they don’t have to witness their parents
deteriorate. The other is, they don’t have this cloud over
their head wondering—every little muscle twitch or ache
or pain—Is this the beginning of the end?”

Another participant explained that he probably would not have
learned results if he had not had children. Prior to being tested,
his two adult offspring had had lengthy discussions with him,
and both offered to be tested. However, he believed that it was
unfair for them to have to “take that step” but that it was his
responsibility. He said “I just had to do it for them.” He was

delighted to tell them that he did not have the gene and be able
to say “Hey kids, guess what?”

Decision not to learn the results of testing
Six participants had chosen not to learn results at the time of

the interview; all had believed that they carried a mutation in the
SOD1 gene. By contrast, only half (7/14) of those who chose to
learn results believed that they carried the mutation. For some,
their belief was based on the high prevalence of the disorder in
their families. Individuals heard the story of their grandparents,
aunts, or uncles and watched their own parent succumb to ALS.

Additional reasons for deciding not to learn results included
a fear that they would worry about every symptom, a wish to
maintain hope, the desire to spare relatives worry if they tested
positive for mtSOD1, a fear of regretting having learned results,
and concern about feeling guilty if negative. One man thought
it would not be good for him to know that he definitely carried
the mutation, fearing that he would be beset with concerns every
time he had a potential symptom. He believed that “not knowing
just kind of gives me that hope. I think it’s more than likely that
I will get it. You get out of bed and your leg hurts—well, here
it is.”

One daughter decided not to learn results because the finding
of mtSOD1 would be too difficult for her mother, who had
already been involved with the care of her husband (the partic-
ipant’s father), to handle. She believed that her daughter, who
had been distraught when she lost her grandfather, would have
a difficult time with it as well. In addition, she worried that,
despite her belief that she could handle the news, good or bad,
she might find out otherwise:

“I leaned toward I don’t want to know. I don’t want to
think I can handle it and get there and then feel, ‘I really
don’t want this information.’”

One woman who had lost her sister to ALS was concerned that
if she learned that she had wtSOD1, she would feel guilty and
wonder “Why are you more special than your sibling?” She
stated that if she had not already had children, she would have
wanted to know her results, so that if she had mtSOD1 she
would not have offspring: “To me, it has to stop being passed on
somewhere.” Another participant struggled with the thought
that her sister had several children and she had only one, so she
would feel guilty if found not to have the gene mutation:

“The idea of somebody getting it that has 3 kids just
really bothers me. So if I could get it, and it not go to her,
I think I could live with that.”

Changing mind about learning results
Of the six participants who initially decided not to learn

results, three were rethinking their decision. Three believed that
if they had more counseling before making that choice, they
might have taken a different stance. They had come to their
original decision on their own or with the help of friends or
family but now that they were part of the Pre-fALS study, they
were revisiting their choice.

Psychological impact of learning wtSOD1 results
For those eight receiving wtSOD1 results, two (25%) were

accurate in believing they would have wtSOD1, three had
believed that they would have mtSOD1, and three had no prior
beliefs. Those who learned that they had wtSOD1 were relieved
but cited that their lifestyle had not changed, except that the
concern was no longer on their minds; some expressed relief
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that their children and grandchildren could now live their lives
free from this issue. Some had contemplated potential changes
in their life that they would make had they learned they had
mtSOD1 and now were able to resume their former lives.

Those three participants who had no preexisting “hunches”
had not made any major changes but mentioned a few improve-
ments in their lives. One woman who had no prior beliefs
reported that the results had allowed her to appreciate life more
fully and is mending an important relationship. One man, found
to have wtSOD1, did not know what his results would be but
was tired of going back and forth in his beliefs. He recalled
injuring a muscle when his mother was diagnosed with the
disease and before learning his status. Healing was slow, and his
first thought was “Oh man, is the muscle getting weaker?” Now
he finds “mornings are brighter” and looks forward to being
able to see his children have children of their own:

“Our state has this mega-million lottery. My wife and I
kid about it all the time. ‘I’ve got to get my ticket—
maybe we’ll hit the lottery.’ One of us will say that part
and the other one will always say, ‘I think we already
did.’ ”

One man, having no prior beliefs, reported that he did not have
“any massive celebrations.” He does look back, however, and
thinks how it could have been, reporting: “I do check myself
every once in a while, just to be grateful.” Those who thought
that they would have the mutation and received wtSOD1 results
reacted with tremendous relief at the time. Surprisingly, often
their joy was difficult to maintain. For example, one woman,
who thought she would have mtSOD1 since she has symptoms,
“dared” to think about what it would be like to receive wtSOD1
results, anticipating that it would be an “amazing” relief. She
did find it to be a wonderful feeling but difficult to sustain.
Occasionally, she located the letter in which her results were
stated, to remind herself of her good fortune:

“I still go back and read the letter that I was sent every
now and then. But it’s not been as joyful, in a sustained
way, as I would have anticipated.”

Ironically, one woman, shocked that she did not have the
mutation, reported that she had accepted that she would not live
another 10 years. Now, she had to “rethink” the rest of her life,
explaining that she had no retirement. “It actually had been
harder dealing with the fact that I am going to be here longer.”

Guilt and reluctance to disclose results to relatives
after wtSOD1 results

Of the eight participants who chose to receive results and
learned that they had wtSOD1, five were rated as having mod-
erate guilt over being spared. However, they had, for the most
part, resolved these feelings over time. One man had lost his
younger brother to ALS. He struggled to understand, “Why him,
not me?” He resolved his guilty feelings by telling himself that
as there was nothing he could do about it, it was important for
him to go on with his own life. One woman, whose father had
died of the illness, felt both relieved and guilty when she learned
her wtSOD1 results. She had resolved her guilt by researching
the genealogy of her family. One woman, who received good
news of wtSOD1 results, was reluctant to disclose results to her
siblings, fearing that it could alter their relationships and that
they would believe that their 50/50 chances had increased. She
did not reveal her status until her family finally convinced her to
share her results with them. One man, similarly concerned that

his wtSOD1 results would affect his relationship with other
relatives, explained to his adult offspring that his results were to
be kept confidential: “We just can’t discuss it. It’ll be something
we only talk about here.”

Psychological impact of learning mtSOD1 results
Of those six who heard that they had mtSOD1, four had

correctly believed that they carried the mutation (67%), one
believed she did not, and one had no prior beliefs. One woman
believed that she would have wtSOD1 as she had already
suffered emotionally difficult times in her life and hoped she
would escape this fate. She explained:

“I know it’s genetic, but when it came down to me, I’d
already been through a lot. Can one more thing be piled
on me? Apparently it could.”

Some had heard that fALS could “skip a generation.” The
diagnosis of ALS in one’s generation was, therefore, particu-
larly worrisome. One man had hoped that he might be spared
since he was the first of his generation to be tested but, unfor-
tunately, had mtSOD1. He reported:

“To find out that it was going to this generation bothered
me more than anything. We were all hoping that it was
done with the older generation, and that would be the end
of it. But it obviously is not.”

The majority (5/6) of those who learned that they had the
mutation reported changes in their lives, ultimately for the
better. One woman reported a clearer perspective on priorities.
Now proactive about her health, she believed that knowing was
more “a step up than a knock down.” One man had lost his
father to ALS during his childhood. After learning that he had
the mutation, he made “pretty dramatic” changes, including
leaving a job in which he had been considerably invested and
moving home to be with his family. He has also changed his
view on marriage. He had always hoped to get married but
having experienced ALS “first hand,” he believed that marriage
for him “may not be the best way to go.” Despite an appreci-
ation of the seriousness of his genetic result, he felt grateful that
the opportunity was presented:

“I definitely am happy I know my results and feel pre-
pared for what could possibly happen. I don’t have any
regrets.”

Three had received news of their mtSOD1 status by telephone.
One woman, despite feeling that she likely had the mutation,
reported having felt frantic for the following week, deciding
ramifications for health care and insurance, and how to tell her
son. She had been alone when receiving the news. After talking
with friends and family, she has come to accept her status. She
reported that she had been taking better care of herself, eating
healthier foods, and establishing different priorities. She did not
believe that it would have made any difference had she received
the results in person but wished that she had a support person in
place at the time of the phone call. Feeling grateful, she ex-
plained, “I feel now in some ways it’s a gift to know that my
time is not infinite.” Another woman found the news she re-
ceived by telephone devastating at first but did not believe that
she would have been in less distress receiving results in person.
Although upset, she did not have the time “to crumble or feel
sorry for myself.” She made no major changes, although she
tried to have a healthier diet, rich in antioxidants, and continued
her exercise program. She appreciated her changed perspective,
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explaining: “Earlier I’d worry about my laptop; I don’t worry
about those things anymore.” She recalled a statement made by
a member of the Pre-fALS team that she found helpful in
calming a relative:

“ ‘Nothing has changed. You have the gene, but nothing
else has changed.’ I think for us that was very reassuring.”

Another woman reported that, after her father’s death from
ALS, she had been preoccupied wondering if she had the
mutation. On learning her mtSOD1 results by telephone, she
was in significant distress for about a month. It was not until she
went to Emory for her baseline visit that she was able to feel
better. She told herself that she could continue being miserable
or she could choose to look at her situation in a different way.
She decided that there had been no real change in her view of
herself:

“I’ve [had the SOD mutation] since the day my parents
conceived me in my mom’s womb. So I had to change
the way that I thought about it.”

When asked whether she would make the same decision to learn
results again, she replied “Absolutely—I don’t think about it all
day long now; it has taken a huge weight off me.” Our partic-
ipants were sophisticated about ALS as they had seen it all too
often in their own families. For some, learning they had the
mutation escalated into concerns of having ALS, including end
stage issues such as where to find good palliative care or how to
plan their funeral. Several contemplated ways in which they
could ensure that they could end their lives at the point imme-
diately before they became completely dependent on others. As
one man explained:

“I saw what my mom went through, and I wouldn’t
burden others. I would probably do something before I
became completely immobilized. I’m trying to . . . what
is the least painful method—maybe exhaust fumes in the
garage.”

Attitudes toward receiving results in person versus
by telephone

The larger Pre-fALS study had randomized participants who
wished to learn results into groups receiving results in person or
by telephone. In this substudy, of the 14 receiving results, seven
did so in person and seven by telephone. In both groups, four
had wtSOD1 and three mtSOD1. Overall, participants were
comfortable with the group into which they had been random-
ized. Three of those receiving results by telephone appeared to
have had the most difficulty in accepting the news. One felt
upset for about a month; on going to the study center for her
baseline visit, she was able to feel “part of a bigger picture.”
The other two felt panicky for about a week but adapted after
talking with friends and family. When asked their preference for
receiving results, they felt it would have been no easier to learn
results in person.

Substudy participants were asked about their personal pref-
erence had they been able to choose the modality of counseling
(in person or by telephone). Of the 14 (six mtSOD1) who chose
to learn results, seven would have preferred to learn results in
person, four by telephone, and three had no preference. Of those
six found to have mtSOD1, three would have preferred in-
person counseling, one telephone counseling, and two ex-
pressed no preference. Those who expressed a preference for
in-person counseling stated the following advantages: (1) it is

preferable to have face-to-face contact for such a highly per-
sonal topic; (2) the Pre-fALS team was a motivating force—
being part of research was empowering; and (3) being on-site
allowed questions to be answered immediately by medical
professionals. One woman explained:

“This disease is really personal to us, and so personal that
it’s killing all of our family members. I never felt better
about it until I went there.”

The four participants who preferred telephone counseling stated
the following advantages: (1) travel could be avoided, because
it could be inconvenient and stressful; (2) individuals sought by
participants for emotional support were readily accessible at
home; and (3) one could avoid being emotionally vulnerable in
the presence of medical professionals in an institutional setting,
which could be rather impersonal. Those who preferred receiv-
ing results by telephone recommended a follow-up call within a
few days to allow time to recover from the initial shock and to
think of questions. One participant stated:

“Once I hung up off the phone, I had all these questions
going through my head—it took a few hours to sink in.”

The three participants who had no counseling preference saw
advantages and disadvantages of both delivery methods. Some
explained that the choice of delivery would not influence test
results. One suggested that participants should be offered the
choice of learning the results in person or over telephone.

DISCUSSION

Decision to learn results is an evolving process
For our 20 participants, the decision to get tested and whether

to learn results or not was not fixed but rather a fluid process,
similar to HD.26,27 Many believed that more counseling might
have altered their decision. Multiple encounters with the Pre-
fALS research team prompted some who initially declined
learning results to find the option of knowing their status more
compelling.

Adapting to mtSOD1 or wtSOD1 results
Experience from the HD literature suggests that family mem-

bers who have tested negative for mutations in the Huntingtin
gene have had difficulty coping with this favorable result.28,29

Williams et al.,28 for example, described the process in which
individuals who received negative results from testing in HD
had to work to redefine themselves as no longer at risk. In our
sample, one individual had considerable difficulty with this,
having lived essentially unprepared for the possibility of a long
and healthy life. A few others had to remind themselves of
having wtSOD1; one woman occasionally reread the letter to
reexperience the joy she felt on initial receipt. In general, most
who received wtSOD1 results had returned to their lives without
much difficulty.

Initial concerns about serious adverse events such as suicide
among those who were found to harbor mutations in the Hun-
tingtin gene have proven to be unfounded, at least in the short
term.30–32 Similarly, disclosure of apolipoprotein E genotype
for risk of Alzheimer disease has not resulted in significant
short-term emotional distress.33 In our sample, we similarly
found no indication of serious suicidal risk. Although one
woman had fleeting thoughts on initial news of mtSOD1 status,
they were not dwelled on but part of a myriad of other intense
but transient emotional responses. Receiving news of mtSOD1
status had been extremely unsettling for a number of partici-
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pants in the Pre-fALS study, but nearly all had come to terms
with the results within a relatively short time.

Several Pre-fALS subjects who learned that they carried the
mtSOD1 gene comforted themselves with the thought that,
although they had the mutation, “Nothing has changed.” This
may be similar to HD, in which carriers make various efforts to
minimize the negative effects of test results.34 Many were
grateful to the nurse (S.G.), who read from the consent form:
“any risk you may have will not change if you decide to
participate in the study.” The fact that they found solace in
knowing that they always had the mutation is significant. Al-
though there is, one might argue, a change in their perceived or
known risk for fALS, participants chose to focus on the lack of
change in actual risk. Whether this adaptation withstands the
test of time, or whether, as in HD,35 individuals become more
distressed as they approach the age at which relatives suc-
cumbed to the disease, needs to be explored; although one
important difference between fALS and HD is that age of onset
of fALS cannot be predicted with any degree of certainty.
Identification of oneself as having a deleterious genetic muta-
tion is a potentially significant threat to the sense of self.
Successful adaptation depends on efforts to manage the threat.
That some were able to interpret mtSOD1 status as reflecting no
change is highly adaptable and allows them to find comfort in a
situation fraught with peril. These efforts could be seen as part
of an effective strategy of self-regulation. These findings are
similar to an earlier study in fALS,17 in which many were able
to live fully, not dwelling on thoughts of ALS. It may be that
individuals are thoughtfully assessing their psychological abil-
ity to handle receiving “bad news” and choosing accordingly.
Evidence from HD has similarly suggested that self-selection
may explain why predictive testing for HD may not be as
problematic as predicted.36–38

Method of disclosure of results: In person or
by telephone

The medical community has for a long time assumed that it
is preferable to communicate difficult news in person. Physi-
cians themselves generally feel most comfortable delivering
such news in their offices or clinics, to allow access to nonver-
bal communication of distress. In our study, participants chal-
lenged this long-cherished view. Several suggested that, as
many individuals held disparate—but strongly felt—views, the
ideal would be to allow the individual to make his or her own
choice. In a recent study of BRCA1/2 genetic testing, Baumanis
et al.39 reported that patients who were given a choice of
receiving results in person or by telephone reported significantly
higher satisfaction than those who were not; in addition, patients
who were given a choice of delivery method were more likely
to select disclosure by telephone. There are, however, potential
risks to telephone disclosure: first, it is possible that individuals
who choose to learn results by telephone may not predict
adequately the range of their emotional reaction. Second, one
may be stoic at the time of the phone call but experience the full
psychological impact hours later, with no institutional support
readily available. As more centers disclose results from pres-
ymptomatic testing for fALS and other genetic disorders, there
is increasing need to establish the best practice of delivery. We
found that telephone or in-person counseling and/or disclosure
may be appropriate, depending on individual preferences. It is
important that the participant and counselor discuss the advan-
tages and disadvantages of each approach, through a predeci-
sion counseling session.

Grieving multiple losses
Individuals who struggle with the possibility that they may

have the mutation have already experienced the devastating
illness and death of multiple relatives—in one case as many as
25—in many generations. Most of the substudy participants had
already lost a parent, and many have been intimately involved
as the primary caretaker of a loved one experiencing the relent-
less progression of the disease. They have grown up in families
in which the preponderance of this medical history has been
noted; many have lived for years with the assumption that they
probably had the mutation. Unlike an earlier study,17 most of
our 20 participants had been spared the trauma of parental death
in early childhood or adolescence, with its predictable posttrau-
matic symptoms.40 On the other had, our participants were
overwhelmed with grieving multiple losses. As one woman,
carrying an SOD1 mutation, explained:

“In families like ours, someone dies, and then you’re
passing on the wheelchair to the next person who is going
to die. We never get a chance to grieve.”

A few found relief in creative ways to honor their lost parent.
One woman is writing a book to tell the story of ALS and her
family. One participant, acutely grieving the loss of her father,
sent photographs to J.H.F., so that we might bear witness to how
handsome and vital he had been before the development of
ALS, and what a wonderful father he was, immortalized in a
poignant photo in which he holds the participant, then a small
child, in his arms. Although medical professionals may assume
that psychological distress is linked to mtSOD1 status, it is
important to discern whether the distress is due to carrying the
mutation or unresolved mourning of loved ones.

A coping strategy for some who had the mutation was to plan
far beyond the advent of any symptom or diagnosis. Resources
need to be identified—including in their own communities—
that could provide help in thinking through such distant issues.
Most institutions (e.g., ALS centers) are charged with helping
those who already have the disorder, not those at risk. National
foundations and online support groups may help provide both
emotional and practical support. With the growth of palliative
care in the United States, individuals struggling with such
difficult decisions should be able to locate institutional support.

RECOMMENDATIONS

Although presymptomatic genetic testing for carrier status
among healthy at risk individuals in families associated with an
SOD1 mutation has been available for some time, optimum
practices for communicating these results have not been estab-
lished. On the basis of our substudy, we recommend:

1. Individuals considering presymptomatic genetic testing,
whether as part of a research study or not, should undergo
professional counseling to help them decide whether they
really wish to learn the results.

2. An important part of the counseling process may be to
discuss whether disclosure and discussion of results
should take place in person or over telephone.

3. Presymptomatic individuals should be offered the opportu-
nity to learn results as their decision evolves. Those who
initially chose not to learn results of genetic testing may
change their minds, at which time they should undergo
genetic counseling before results are disclosed. Similarly,
individuals who choose to learn results may change their
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minds after receiving pretest counseling and forego post-test
counseling, at which time results would have been disclosed.

4. Long-term follow-up is needed to determine whether the
short-term positive reactions/adaptations persist.
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