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Abstract

Despite the importance of altruism in an individual’s participation in genetic counseling and
testing, little research has explored the change in altruistic motivations to test over time. This study
analyzed altruistic motivations to test and change in altruistic motivations after genetic counseling
and testing among individuals (A=120) at elevated risk for BRCA1/2 mutations. The perceived
benefits of genetic testing were assessed and utilized in a mixed-methods, repeated measures
design at three time points: pre-counseling, counseling and post-genetic testing, along with
transcripts of genetic counseling sessions. Qualitative analysis using an immersion/crystallization
method resulted in six common perceived benefits of testing: cancer prevention, awareness,
family’s survival, relief from anxiety, for science, and future planning. Perceived benefits were
then coded into three categories according to Hamilton’s kin selection theory: altruistic
motivation, personal motivation, and motivation for mutual benefit. At pre-counseling, those with
a personal cancer history (p=0.003) and those with one or more children (p=.013), were
significantly more likely to cite altruistic motivations to test. Altruistic motivations significantly
increased post-counseling (p=0.01) but declined post-testing (p<0.001). Labov’s narrative analysis
further elucidated the context of altruistic and personal motivations. The possibility of a positive
test result might have led those with personal history of cancer to have altruistic motivations for
testing. Genetic counseling may have increased altruistic motivations to help family and may be a
prime opportunity to discuss other forms of altruism.
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In a State of the Union address, the Obama Administration and the National Institutes of
Health launched the Precision Medicine Initiative, an initiative that focuses on caring for
individuals based on their own genetic material (Collins & Varmus, 2015). Familial cancer

Corresponding Author: Kimberly Kelly, PhD, MS, West Virginia University, School of Pharmacy, Robert C. Byrd Health Sciences
Center, PO Box 9510, Morgantown, WV 26506, USA. Tel.: +1 304 293 1453; fax: +1 304 293 2529. kmkelly@hsc.wvu.edu.

Conflict of Interest: The authors declare that they have no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Garg et al.

Page 2

syndromes, such as hereditary breast-ovarian cancer (associated with the BRCA1/2
mutations), are included in this mission. In BRCAI gene mutation carriers, the risk of breast
cancer in women is about 55-65% and 39% for ovarian cancer, while the risk for BRCAZ
mutation carriers is 45% for breast cancer in women, 11-17% for ovarian cancer, and 6% for
breast cancer in men (Chen & Parmigiani, 2007; Howlader et al., 2015; Kirchhoff et al.,
2004). These mutations increase the risk of other cancers as well (Chen & Parmigiani, 2007)
and are autosomal dominant, meaning that first degree relatives have a 50% chance of
having the mutation.

Motivations to have genetic testing for BRCAL/2 mutations differ, and to date, research
evaluating an individual's motivations has focused only on a single time point, which is
typically before undergoing testing (e.g., Durfy, Bowen, McTiernan, Sporleder, & Burke,
1999; Lehmann, Weeks, Klar, & Garber, 2002; Phillips et al., 2000). We identified no study
that examined the impact of genetic counseling and testing on altruistic motivations for
genetic testing. Thus, understanding how individuals undergoing genetic counseling perceive
the benefits of testing (whether for self or for others) and how these motivations may change
over time is critical.

Genetic counseling for BRCA1/2 mutations is recommended for at-risk individuals to
manage their risk of cancer as well as cope with psychological distress (Riley et al., 2012).
Factors such as getting better estimates of their family's risk of cancer, contributing to the
advancement of research, and helping other women (e.g., Brandt, Hartmann, Ali, Tucci, &
Gilman, 2002; d'Agincourt-Canning, 2006; Geller, Doksum, Bernhardt, & Metz, 1999;
Hallowell et al., 2010; Phillips et al., 2000) were some of the altruistic motivations identified
in previous studies. These motivations to provide better risk estimates for family members
and to advance research have been found to be significant factors associated with genetic
testing for other conditions such as colorectal cancer (Esplen et al., 2001) and Alzheimer’s
disease (Roberts et al., 2003). These motivations underpin altruistic behavior, or behavior
that is performed to benefit others at a cost to the actor.

A number of theories have endeavored to explain why people engage in altruistic behavior.
One of the oldest and most commonly used theories (e.g., Smith, 2014; Walker & Bailey,
2014), which includes a genetic component to explain altruistic behavior, is Hamilton’s kin
selection theory. According to this theory, an act of altruism increases the reproductive
fitness of individuals and their genes by benefitting their related kin (Foster, Wenseleers, &
Ratnieks, 2006). Hamilton’s kin selection theory predicts that an altruistic action takes place
when the perceived cost to a person is less than the expected benefit to a relative of that
person. He had four classifications of actions: (a) altruism: an action that is costly to the
actor, but beneficial to the recipient; (b) selfishness: an action that is beneficial to the actor,
but costly to the recipient; (c) spite: an action that is costly for both; and (d) mutual benefit:
an action beneficial to both (West, Griffin, & Gardner, 2007). These classifications may be
important motivators of genetic testing which have not been examined in existing research.

Previous studies (e.g., Boudreault et al., 2010; Claes, Denayer, Evers-Kiebooms, Boogaerts,
& Legius, 2004; Erskine et al., 2014) examining an individual’s motivation to undergo
genetic testing did not examine the change in altruistic motivations over time. In addition,
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the associations of other factors such as personal history of cancer and demographic
characteristics with altruistic motivations to test for BRCA1/2 mutations have not been well
studied. As predicted by Hamilton’s kin selection theory, for those with a personal history of
cancer, it is likely that they have already taken actions to decrease their risk of developing
cancer again, such as surgical removal of the breast and ovaries (McDonnell et al., 2001).
Thus, it is more likely that their actions would have altruistic motivations to test than those
with only a family history of cancer. Those with only a family history of cancer have the
potential to take additional health actions to decrease their personal risk, such as increased
screening and prophylactic surgery (Isaacs et al., 2002), as well as to test for the benefit of
other family members and society. In addition, the testing sequence focuses first on
identifying the individual in the family most likely to have a mutation, which would be an
individual with a prior history of cancer (Riley et al., 2012). This is another reason why
those with a personal history of cancer may have altruistic motivations, as they may be the
key to identifying a genetic mutation responsible for cancer in the family.

Further, receipt of genetic counseling and testing may impact the participant’s altruistic
motivations to test. Genetic counselors typically explore the benefits and risks of testing
(Riley et al., 2012), which may provide additional information about benefits to themselves
or others that may not have been previously considered. If the individual decides to have
genetic testing, possible results include: a positive result indicating the presence of a
mutation increasing the risk of cancer for him/her and potentially for his/her children; an
informative negative result indicating the absence of a mutation known to cause cancer in
the family; or an uninformative negative test result indicating that a mutation has not been
identified in the family and another unknown/untested mutation may still be present. Those
receiving uninformative negative results would be less likely to have altruistic motivations,
as their results have less potential benefit for other family members. Positive results have the
most potential benefit to other family members.

Purpose of the Study

For this exploratory, longitudinal study on altruistic motivations, we assessed the perceived
benefits of genetic testing among men and women using questionnaires at three key time
points in the genetic counseling and testing process to understand altruistic motivations to
test. We examined the impact of demographics, cancer history, genetic counseling, and
genetic testing upon altruistic motivations. The quantitative data were augmented with
examples of genetic counseling transcripts to provide a more complete context for altruistic
motivations to have genetic testing.

Method

Participants

The participants were recruited through letters to local physicians, breast cancer support
groups, and Jewish community groups as part of a larger longitudinal study, which offered
genetic counseling and genetic testing for BRCA1/2 mutations (Kelly et al., 2014). Eligible
individuals were Ashkenazi Jewish, aged 18 years or older, and had a personal (e.g., breast
cancer before age 50, ovarian cancer, male breast cancer) or family history of cancer (e.g.,
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maternal first degree or paternal second degree relative with male breast cancer, breast
cancer before age 50, ovarian cancer) or BRCA mutation suggestive of elevated risk of
carrying BRCA1/2 mutations (Berry, Parmigiani, Sanchez, Schildkraut, & Winer, 1997).
The Ashkenazi Jewish population was selected as they have been found to be at a higher risk
of carrying BRCA1/2 mutations as compared to the general population leading to higher
rates of inherited breast and other cancers and easier mutation identification (Kirchhoff et
al., 2004).

Of the 142 eligible individuals, 120 participants from 70 families completed the pre-
counseling questionnaire and presented for genetic counseling (85% completion rate). Study
participants were mostly women (89.2%), married (78.3%), ranged in age from 18 to 83 (M
=49.7, SD = 13.2), and had a high education level (M = 16.8 years, SD = 2.4). Nearly half
(46.2%) reported a family income of above $100,000 (35.9% had income between $50,000
and $100,000). About half had a personal history of cancer (47.5%), and a majority (89.2%)
underwent genetic testing. Most participants (68.2%) received uninformative negative
results; 22.4% received positive and 9.4% received informative negative results for
BRCA1/2 mutations.

Design and Procedure

This study had a repeated measures design with participants completing questionnaires at
three time points: before genetic counseling (T1), one to two days after counseling (T2), and
after about six months of the receipt of genetic test results (T3), which was augmented with
transcripts of genetic counseling sessions. The study was reviewed and approved by the
institutional review board of Rutgers University, New Jersey Medical School, and our
institution in accordance with the ethical standards of the 1964 Declaration of Helsinki and
its later amendments or comparable ethical standards. The detailed procedure can be found
elsewhere (Kelly et al., 2014). Eligibility was determined by a board-eligible or board
certified genetic counselor, and eligible individuals were mailed a T1 questionnaire, which
they brought to the first genetic counseling session. Genetic counseling was conducted by
board-certified or board-eligible genetic counselors (A=3), consistent with guidelines
(National Society of Genetic Counselors, 2004). lllustrated by a flipbook, genetic counseling
included a review of personal and family cancer history, risk factors for breast and ovarian
cancer, mechanisms of cancer inheritance, meaning of positive and negative test results, and
the risks and benefits of genetic testing. Counseling sessions were recorded, transcribed, and
confirmed to include each of the aforementioned genetic counseling topics.

One to two days after counseling, a telephone interview (T2) was conducted by a person
affiliated with the research study other than the genetic counselor. One day after the
telephone interview, the genetic counselor telephoned the participants to get their decision to
have genetic testing. For those proceeding to test, blood was drawn and DNA was analyzed
for the common BRCA1 and BRCAZ mutations found in the Ashkenazi Jewish population.
A follow-up questionnaire was mailed to all participants approximately six months after
receiving the genetic test results (T3) to assess the long term impact of the genetic
counseling and genetic testing on the participants’ perceived benefits of genetic testing.
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Demographics—We developed a questionnaire to collect demographic information
including age, gender, education, family income, marital status, and participant’s personal
history of cancer at T1. Medical records were used to confirm family and personal history of
cancer. Number of children (0 or =1) and number of siblings (0 or =1) were recorded from
BRCAPRO pedigree analyses (Euhus et al., 2002).

Testing—The decision to test was disclosed to the genetic counselor in a telephone call.
Possible responses were yes, proceed with testing; or no, no testing within the study time
frame. Three test results were possible: positive (a mutation was detected); uninformative
negative (a mutation was not detected, and we do not know the cause of cancer in the family,
or informative negative (a mutation was identified in the family, but the individuals did not
have it).

Perceived benefits of genetic testing—In our questionnaire, we included an open
ended question to assess the participants’ perceived benefits of genetic testing: “In your
opinion, what are the positives of genetic testing?” at all the three study time points (T1, T2,
and T3).

Data Analysis

Our mixed methods approach facilitated understanding of altruistic motivations in the
context of genetic counseling and testing. Quantitative and qualitative data obtained from
questionnaires were analyzed at multiple time points, with the addition of narrative analysis
of transcripts from genetic counseling sessions, giving our analysis both concurrent and
sequential elements (Hesse-Biber, 2010). Mixed methods allow for methodological
triangulation and complementarity of qualitative and quantitative data. Our approach has
advantages of (a) achieving a greater depth of understanding of the experience of those
undergoing counseling and testing, and (b) converging the results from two different
methods, providing greater support for our conclusions than from each of these methods
alone.

Two types of qualitative analysis were conducted: one on open-ended items from the
questionnaire and one on the transcripts of genetic counseling sessions. These two analyses
were guided by merging two different qualitative approaches to understand altruism in the
context of genetic counseling, including immersion/crystallization (Borkan, 1999) and
Labov’s narrative analysis (Labov & Waletzky, 1997 ). Data from questionnaires yielded
better to open, thematic coding guided by immersion/crystallization, while genetic
counseling transcripts yielded better to Labov’s narrative analysis.

Qualitative analysis of questionnaire responses—We used immersion/
crystallization because it has the advantage of being useful with a pre-existing theory
(Borkan, 1999). We assigned codes to participants’ questionnaire responses to the perceived
benefits of genetic testing and these codes were categorized into recurrent broad themes. We
then classified these according to Hamilton's kin selection theory (West et al., 2007), and we
used this formulation for further quantitative analysis: (a) altruistic motivation (perceived
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benefits to others), (b) personal motivation (benefits to self; we used the term “personal
motivations” rather than selfishness, as selfishness seemed pejorative to individuals in this
context), and (c) mutual benefit (both personal and altruistic motivations). The “spite”
category was not used, as none of the participants’ responses indicated they sought genetic
testing to harm themselves and others.

Quantitative analysis of questionnaire responses—Descriptive statistics (i.e.,
means, standard deviations, frequencies, and percentages) were calculated to provide a
picture of the data. Chi-Square and Fisher’s Exact tests (FET) were used to examine the
baseline associations between an individual's altruistic motivation (i.e., altruism, personal,
and mutual benefit), demographic variables (e.g., gender, income, marital status, personal
cancer history, children, siblings), and decision to undergo genetic testing. T-tests were also
calculated to analyze the associations of altruistic motivation with age and education level.

We categorized the participants according to changes in their altruistic motivations to test at
the three study time points (T1; T2 and T3). Changes in participants’ altruistic motivations
were analyzed using a McNemar-Bowker test. A list wise deletion method for missing
values was used in repeated measures analysis. Statistical significance was set at .05.

Qualitative analysis of genetic counseling sessions—Once individuals were
categorized into altruistic, personal, or mutual benefit at each time point, we then examined
the change in motivations of consultands to identify the four most common trajectories over
time (Z.e., T1 Personal, T2 Personal, T3 Personal; T1 Personal, T2 Mutual, T3 Personal; T1
Mutual, T2 Mutual, T3 Mutual; and T1 Mutual, T2 Mutual, T3 Personal). From these, we
identified participants representing the diversity of genetic counseling sessions (e.g., male
breast cancer, with/without personal history, positive/negative test result), a form of
theoretical sampling (Coyne, 1997).

We then initiated the second type of qualitative analysis, a narrative analysis guided by
principles from Labov (Labov & Waletzky, 1997; Labov, 2003). Narrative analysis was
chosen for its unique suitability to genetic counseling, an ideal method for analysis of self-
disclosure and the telling of the consultand’s unique story. Labov’s narrative model has been
utilized on a diversity of forms of narrative analysis, including dyadic communication in a
dramaturgical context, making it suitable for the analysis of genetic counseling sessions
(Labov & Waletzky, 1997; Labov, 2003; Stubbs, 1983). A key tenet is that when individuals
tell stories about themselves, four components (or codes) of their stories tend to emerge:
abstract (beginning, what is this about?), orientation (what is the context?), complication
(what is the difficulty?), evaluation (what is the meaning?).

Perceived Benefits of Genetic Testing

Most responded to the question asking about perceived benefits of genetic testing at T1

(93.3%), T2 (98.3%), and T3 (77.5%). Table 1 illustrates the six common perceived benefits
of genetic testing identified from our study participants’ responses: (a) for cancer prevention,
(b) to acquire knowledge, (c) for family, (d) to alleviate anxiety, (e) for science and research,
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and (f) for future planning. At T1, cancer prevention was reported by most participants
(64.3%), indicating that they would take preventive actions if found to have one of the gene
mutations. Increased frequency of cancer screenings, prophylactic mastectomy, or increased
vigilance for early symptoms of cancer were some of the potential measures mentioned by
the individuals. Awareness of their gene status and having knowledge of their risk of getting
cancer was the second most cited (42.0%) personal benefit of genetic testing. It gave them a
sense of control over their health by getting knowledge from genetic testing as opposed to
being unaware and leaving it up to chance.

Altruistic motivations for the family's welfare were important reasons for about 25.0% of the
participants to undergo genetic testing. They wanted to make their children aware of any
potential risk of cancer and alert them to take preventive measures. Many participants
(16.1%) reported elevated anxiety due to their risk of getting cancer. Genetic testing was a
means of getting relief from this fear and having a sense of satisfaction. Contribution to
science and research was a potential altruistic benefit of undergoing genetic testing for about
13.4% of participants. The ensuing benefit to other women in the future and to society was
an important motivating factor for them. Future planning in terms of either having an early
pregnancy or choosing an appropriate life partner was another reason that was cited as a
benefit of genetic testing by about 5.4% of study participants.

Altruistic Motivations to Test at Pre-Counseling

At T1, personal motivations to test were identified by the greatest number of participants
(51.8%). Fewer indicated the mutual benefit of testing (33.9%) and only a small percentage
reported altruistic motivations exclusively (14.3%) (Table 2). Those having a personal
history of cancer were significantly more likely to perceive the benefits of testing to be for
altruism compared to those with no personal cancer history, X2(2, 112) = 11.56, p = .003,
Cramer’s V = 0.32. Also, those having one or more children were significantly more likely
to perceive benefits of testing to be for altruistic reasons compared to those without children,
FET(109) = 8.4, p=.013, Cramer’s VV = .27. There was no association found between
participants” motivation to test and their decision to undergo genetic testing.

Change in Altruistic Motivations to Test

After genetic counseling (T2), 23.7% reported only altruistic motivations, 39.0% reported
their motivations to be for mutual benefit, and 37.3% reported only personal motivations.
Altruistic motivations and motivations for mutual benefit significantly increased, while
personal motivations to test significantly decreased from T1 to T2, McNemar-Bowker test(3,
110) = 11.40, p =0.01, Cramer’s V = .28 (Figure 1). The increase in altruistic benefits was
largely due to those with one or more siblings, FET(32) = 9.02, p=0.004, Cramer’s V = .57.
The decrease in personal motivations was largely due to by those with one or more children,
FET(66) = 6.39, p=0.038, Cramer’s V = 0.32.

At post-testing (T3), some participants (10.8%) reported only altruistic motivations, some
(29.0%) reported their motivations to be for mutual benefit, and most (60.2%) reported only
personal motivations. Participants’ altruistic and mutual benefit motivations decreased, while
personal motivations increased from T2 to T3, McNemar-Bowker test(3, 91) = 18.11, p<
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0.001, Cramer’s V = .30. There were no associations between change in motivations and
demographic characteristics, cancer history, or test results. Table 3 includes the frequencies
of 27 different trajectories of change in motivations at the three study time points, and Table
4 includes the characteristics of the four most common groups of participants who changed
in their motivations to test out of these 27 trajectories.

Qualitative Analysis of Genetic Counseling Sessions

Group I: T1 Personal, T2 Personal, T3 Personal (the largest group)—Participant
#149 Abstract: Participant #149 was a 39 year old woman with no personal history of
cancer. She had a positive result. Orientation: Genetic counselor and participant.
Complication: She had an adolescent daughter and older sisters, most of whom were
diagnosed with breast and/or ovarian cancer. She also had a paternal history of prostate
cancer, and her mother had breast cancer. Due to concerns about her strong family history of
cancer, she did not opt for fertility treatment. Evaluation: She was concerned about the
implications of her strong family history for her own risk of cancer, and she regularly went
for cancer screening: “Given my family history, my line has always been, you know, | have
very aggressive screening.” Being the youngest sibling and the only one with no personal
history of cancer, she had a strong motivation to undergo genetic testing for herself.

Group II: T1 Personal, T2 Mutual, T3 Personal—~Participant #42 Abstract: Participant
#42 was a 60 year old woman with a prior history of breast cancer who tested uninformative
negative. Orientation: Social worker, genetic counselor, and participant. Complication: She
had a currently unknown cancer type, possibly leukemia. She had a daughter who was 28, an
estranged son who may not want test results, a sister, and many cousins and was concerned
about the risk for the next generation. She was surprised about her potentially elevated risk
of ovarian cancer, a presenting concern. \ery active in Hadassah, she requested that a
physician from the cancer center speak to her group about the STAR trial, to learn more
about Evista. Evaluation: When asked in genetic counseling about her primary concern, she
explained: “I’m not the one I’m concerned about. My children, my nieces, my nephew, my
cousins, you know, and the thing is, my feeling is also that if it helps through research,
identifying other things you’re identifying, absolutely.”

Group llI: T1 Mutual, T2 Mutual, T3 Mutual—Participant #118 Abstract: Participant
#118 was a 72 year old male with a personal history of breast cancer who received an
uninformative negative result. Orientation: Genetic counselor and participant. Complication:
He had a mastectomy of the left breast, had been taking Tamoxifen, and had a cousin with
melanoma. He had three children, and his wife had passed away. Recently, a member of his
cancer support group had taken a turn for the worse, and the participant was concerned about
his own health. He was a scientist, and although not a geneticist, he was trying to learn more
about genetics and had been doing his own research, noting “...being involved with this has
already had a salutary effect as....I finally buckled down and read through the files that I’d
got. Both about my own cancer, and some of the literature 1’d assembled.” Evaluation: He
was anxious about future cancer episodes for himself and was also motivated to test to
encourage him to stay aware, and “to reinforce the screening and watching.” He was seeking
information for his children, as well.
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Group IV: T1 Mutual, T2 Mutual, T3 Personal—~Participant #148 Abstract: Participant
#148 was a 47 year old female with no personal history of cancer who tested positive.
Orientation: Genetic counselor, the participant, and her husband. Complication: Her mother
and sister died of metastatic breast cancer, and her mother had been psychologically
unstable. The participant had two children. There were multiple miscarriages in the family.
Recently, she experienced irregular periods and was diagnosed with a small abnormality
after ultrasound, “and nothing came out in the tests.” She had a prophylactic mastectomy
because her sister died of breast cancer and was concerned about starting estrogen
replacement therapy due to her history of miscarriages. Evaluation: When asked about her
motivation for undergoing genetic testing, she said “Absolutely my children... Wouldn’t
want them to have to go through it...” She was also contemplating prophylactic
oophorectomy for herself: “I would never even question taking my ovaries out.”

Discussion

This study investigated the associations of demographics, cancer history, and decision to test
with pre-counseling altruistic motivations to test and changes in these motivations after
receiving genetic counseling and genetic test results. We utilized a mixed methods approach
by qualitatively and quantitatively analyzing the participants’ responses to questionnaires
asking about perceived benefits of genetic testing and further elucidated these perceived
benefits by adding narrative analyses of genetic counseling sessions.

Overall, about one-tenth of participants cited only altruistic motivations to have testing, but
most did indicate that they would test for altruistic reasons. Among altruistic reasons to test,
helping family members was the most cited benefit of genetic testing. Further, we found that
participants who had children were significantly more altruistic as compared to those
without any children, and this theme was also evident in selected counseling sessions. These
findings are consistent with Hamilton’s kin selection theory (Foster et al., 2006) which
asserts that altruistic behavior is more likely to be exhibited towards family members.
However, many participants considered testing to be important for science and research.
Thus, other theoretical models of altruism which do not rely upon genetic relatedness, such
as reciprocal altruism (Trivers, 1971) and indirect reciprocity (Nowak & Sigmund, 1998)
may help in explaining this altruistic behavior.

More participants in our study reported the benefits of genetic testing to be for personal
benefit than for altruistic reasons before counseling, which is inconsistent with a previous
study by Phillips et al. (2000). They found that the two most important motivations to
undergo genetic testing were altruistic in nature, including a desire to advance research
(87%) and benefit to other family members (78%). The Phillips et al. (2000) study was
conducted among the Ashkenazi Jewish population in Canada which has a universal
healthcare system, while in the United States, healthcare is largely operated by private
insurance companies. Concerns about cost might have led our study participants’
motivations to be more for personal benefit than for altruism.

Another important finding of the present study was the effect of personal cancer history on
motivation to test. At pre-counseling, those with a personal history of cancer were more
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likely to report altruistic or mutual benefits of genetic testing as compared to those without
personal cancer history. In our narrative analysis, one woman specifically noted that her own
personal experience coping with cancer led her to be concerned for the welfare of her
children and other family members, indicating convergence of our qualitative and
quantitative data and deepening our understanding of the larger context of medical decision
making. The testing sequence often recommends that the individual who had cancer
previously test first to provide information to additional family members. Thus, if the reason
for cancer is identified in the family (association with a known hereditary mutation) then,
family members who are unaffected by cancer can receive a true negative result. In fact, our
narrative analysis indicates that this is occurring; in the case of one of our participants, the
potential of a positive result is almost presented as a gift to be given to other family
members. Further, other unaffected family members may be actively encouraging those with
a prior cancer diagnosis to test to provide information in hopes of receiving an informative
negative result.

The altruistic and mutual benefit motivations increased while personal benefit motivations
decreased after receiving genetic counseling. Increased understanding of benefits of genetic
testing for family might have lead those with siblings to increase their altruistic motivations
and those with children to decrease their personal maotivations after counseling. During
genetic counseling, family history, mechanism of cancer inheritance, and chances of passing
gene mutations to children are discussed (National Society of Genetic Counselors, 2004).
Our narrative analysis supported this extensive discussion of the meaning of genetic testing
for the individual and family, beyond just children. This discussion might have led to a better
understanding of implications of genetic testing for family’s cancer risk and the survival of
future generations. In addition, it may have corrected some misperceptions about benefits of
genetic testing to the consultand, resulting in decreased perceptions of personal benefits.

Study Limitations

Some limitations of our study should be noted. To begin, our participants were Ashkenazi
Jewish, and most had high socioeconomic status. Also, those who had greater levels of
altruism may have been more likely to volunteer for this study. Thus, our findings should be
generalized with caution. In addition, altruistic behavior has been found to be associated
with better mental and physical well-being, and to be intrinsically rewarding (Lozada et al.,
2011), and these factors were beyond the scope of this study. Lack of a control group is
another limitation of our study as all participants received genetic counseling. Thus,
conclusions about the impact of genetic counseling on altruistic motivations cannot be
drawn. Finally, although we encouraged individuals to make their own decisions, we cannot
rule out family coercion, rather than altruism, when individuals reported helping family
members by testing. This could explain why the largest percentage of individuals in the
altruistic category cited perceived benefits for family (65%) rather than the benefit of society
and science/research (35%). In spite of these limitations, this is the first study to examine
novel factors associated with altruistic motivation to test and the effect of genetic counseling
and testing on participants’ changing altruistic motivations for genetic testing. We analyzed
both questionnaire responses and genetic counseling sessions in a mixed-methods design
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which is novel and provided in-depth understanding of participants’ altruistic motivations to
test.

Practice Implications, and Research Recommendations

The benefits of genetic testing include the ability to take steps for prevention and early
detection of cancer for both the person undergoing testing, as well as his or her family. In
this study, we found that the majority of participants cited benefits of genetic testing to be
either for their own good or for mutual benefit, rather than for purely altruistic reasons, and
those having children were more likely to cite altruistic motivations to test. The altruistic
motivations increased after genetic counseling, and our narrative analysis of counseling
sessions indicated a thorough discussion of the implications of genetic testing for the
individual and family — topics that participants may not have fully considered prior to
counseling. These altruistic motivations to test were especially important factors for those
with a personal history of cancer. Thus, although these motivations were previously
considered as static, our data provide important insights into the opportunity to discuss the
implications of genetic testing for family members, an important role of genetic counselors.
The addition of a control group to future study designs could lead to more definitive
conclusions regarding the impact of genetic counseling sessions on altruistic motivations to
test. Future studies should explore the risk communication process and motivations to give
and receive genetic information in the context of family. The examination of interactions
among family members, whether within or outside of the context of genetic counseling is
important, which is quite challenging with the current tools available. Further, given the
increase in altruistic motivations following genetic counseling, genetic counselors may want
to more routinely discuss other forms of altruism, such as the potential to improve science
through the consultand’s participation in research. Also discussing being a supportive
resource for others going through the process of genetic counseling could be beneficial, as
genetic counseling seems to opens the door for the consideration of more general altruistic
motivations, which in turn may provide long-term benefits to the consultand and his or her
family.
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Informed Consent

“All procedures followed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and with the Helsinki
Declaration of 1975, as revised in 2000. Informed consent was obtained from all patients
for being included in the study.” “I confirm all patient/personal identifiers have been
removed or disguised so the patient/person(s) described are not identifiable and cannot be
identified through the details of the story.”

J Genet Couns. Author manuscript; available in PMC 2017 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Garg et al.

70%

60%

50%

40%

30%

20%

% OF PARTICIPANTS

10%

Page 15

0%

-10%

Figure 1.

T1 T2 T3

TIME POINTS
«++4--- Altruisticonly — I - Mutual Benefit —&— Personal only

Change in motivations to test over the 6 month study period (N=120). T1: Before genetic
counseling, T2: 1-2 days after genetic counseling and T3: 6 months after the receipt of

genetic test results.
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Common Themes and Representative Quotations Reflecting Perceived Benefits of Genetic Testing at 3 Time

Points

Themes

Representative Quotations

Personal Motivation

Time 1 (7= 112)

Time 2 (= 118)

Time 3 (/= 93)

1. For cancer

“1 will take better care of myself and

“Protect myself, be on top of it.”

“Taking action, if any- i.e. removal of

of breast cancer); /=18

prevention seek my check-ups on a more regular (28 yr. old single woman with no ovaries, etc.”
schedule.” cancer history and positive test (44 yr. old married woman with no
(36 yr. old married woman with no result); /=73 cancer history and uninformative
cancer history); =72 negative test result); 7= 48
2. To acquire “Curiosity, my need to know will be “Gaining as much info as possible” “Part of personal informational
knowledge satisfied.” (49 yr. old married woman with no knowledge”
(37 yr. old single woman with history of | cancer history and positive test (63 yr. old married man with history of
breast cancer ); = 47 result); /=53 both skin and breast cancer and
uninformative negative test result); 7=
47
3. To alleviate “Peace of mind” “Know for sure, not have to worry “It let me breathe for a little bit.”
anxiety (46 yr. old married woman with history continuously” (37 yr. old single woman with history of

(46 yr. old married woman with no
cancer history and positive test
result); /7= 15

breast cancer and uninformative
negative test result); /7= 12

4. For future
planning

“Being able to take appropriate
measures like early child bearing”

(28 yr. old single woman with no cancer
history); /=6

“Have kids earlier”

(57 yr. old married woman with
history of breast cancer and positive
test result); /=5

“Get your affairs in order. Make plans”
(40 yr. old married woman with no
cancer history and uninformative
negative result); 7= 6

Altruistic Motivation

1. For family’s
sake

“l want to be tested so my daughters
and granddaughters can be aware and
be watched closely to prevent them
from having breast and/or ovarian
cancer.”

(Married woman with history of breast
and ovarian cancer); /= 28

“Nothing for me, maybe my
daughter, grandchildren”

(54 yr. old widowed woman with
history of breast cancer and positive
test result); 7= 57

“Family members can take preventive
measures”

(63 yr. old married woman with history
of breast cancer and positive test
result); 7= 30

2. For science
and research

“Mainly for the good of genetic
advances in understanding cancer”

(57 yr. old married woman with history
of breast cancer); 7= 15

“Cancer research, future cure”

(42 yr. old married woman with no
cancer history and declined testing);
n=24

“Mostly, | did it for science. No benefits
for me, but | didn’t expect any.”

(47 yr. old married woman with history
of breast cancer and uninformative
negative test result); /= 6

T1: Pre-Counseling; T2: Post-Counseling; T3:Post-Genetic Testing.
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Table 2

Pre-counseling Associations with Motivations to Test

Altruistic Motivations  Personal
Motivations  for Mutual Motivations
Only Benefit Only
(n=16) (n=38) (n=58)
Gender
Male 3 (27.3%) 2 (18.2%) 6 (54.5%)
Female 13 (12.9%) 36 (35.6%) 52 (51.5%)
Mean age in yrs. 54.9 (12.9) 50.7 (10.6) 47.5 (13.9)
(SD)
Mean educationin ~ 16.8 (2.7) 17.2(2.7) 16.6 (2.1)
yrs. (SD)
Marital status
Single 14 (15.9%) 29 (33.0%) 45 (51.1%)
Married 1(11.1%) 2 (22.2%) 6 (66.7%)
Separated/ 1(6.6%) 7 (46.7%) 7 (46.7%)
Widowed
Family income ($)
<50k 1(5.6%) 8 (44.4%) 9 (50.0%)
50-100k 7 (16.6%) 12 (28.6%) 23 (54.8%)
>100k 7 (14.3%) 18 (36.7%) 24 (49.0%)
Personal cancer
history o
Yes 10 (18.5%) 25 (46.3%) 19 (35.2%)
No 6 (10.3%) 13 (22.4%) 39 (67.2%)
Decision to Test
Yes 13 (13.0%) 34 (34.0%) 53 (53.0%)
No 3 (25%) 4 (33.3%) 5 (41.7%)

SD: Standard deviation

Aok

p<.01
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Frequencies and Percentages of Participants’ Change in Motivations at 3 Time Points

S.No. Trajectoriesof motivationsto test at
T1,T2& T3 n %
1. T1 Altruism, T2 Altruism, T3 Altruism 2 1.7
2. T1 Altruism, T2 Altruism, T3 Mutual 4 3.3
3. T1 Altruism, T2 Altruism, T3 Personal 2 1.7
4, T1 Altruism, T2 Mutual, T3 Altruism 1 0.8
5. T1 Altruism, T2 Mutual, T3 Mutual 0 0
6. T1 Altruism, T2 Mutual, T3 Personal 3 2.5
7. T1 Altruism, T2 Personal, T3 Altruism 1 0.8
8. T1 Altruism, T2 Personal, T3 Mutual 0 0
9. T1 Altruism, T3 Personal, T3 Personal 1 0.8
10. T1 Mutual, T2 Altruism, T3 Altruism 2 1.7
11. T1 Mutual, T2 Altruism, T3 Mutual 3 25
12. T1 Mutual, T2 Altruism, T3 Personal 3 2.5
13. T1 Mutual, T2 Mutual, T3 Altruism 2 1.7
14. T1 Mutual, T2 Mutual, T3 Mutual 6 5.0
15. T1 Mutual, T2 Mutual, T3 Personal 6 5.0
16. T1 Mutual, T2 Personal, T3 Altruism 0 0
17. T1 Mutual, T2 Personal, T3 Mutual 0 0
18. T1 Mutual, T3 Personal, T3 Personal 5 4.2
19. T1 Personal, T2 Altruism, T3 Altruism 2 1.7
20. T1 Personal, T2 Altruism, T3 Mutual 2 1.7
21. T1 Personal, T2 Altruism, T3 Personal 2 1.7
22. T1 Personal, T2 Mutual, T3 Altruism 0 0
23. T1 Personal, T2 Mutual, T3 Mutual 5 4.2
24. T1 Personal, T2 Mutual, T3 Personal 12 10.0
25. T1 Personal, T2 Personal, T3 Altruism 0 0
26. T1 Personal, T2 Personal, T3 Mutual 4 3.3
27. T1 Personal, T3 Personal, T3 Personal 18 15.0
Missing 34 28.3
Total 120 100.0
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Description of Participants whose Altruistic Motivations to Test Changed over the Study Time Period

Table 4

T1Personal, T1Personal, T1Mutual, T1Mutual,
T2Personal, T2Mutual, T2Mutual, T2Mutual,
T3Personal T3Personal T3Mutual T3 Personal
Total 18 (15.0%) 12 (10.0%) 6 (5.0%) 6 (5.0%)
Gender
Male 0 2 1 0
Female 18 10 5 6
Genetic test result
Positive 4 4 1 3
Informative 2 0 0 1
Negative
Uninformative 10 7 5 2
Negative
Declined 2 1 0 0
Personal history
of cancer
Yes 3 2 5 2
No 15 10 1 4
Mean age in years ~ 39.2 (10.8) 49.4 (13.3) 57.2 (8.9) 44.0 (12.3)

(SD)

Page 19

*
Reported for groups of participants with 7= 6. T1: Pre-Counseling; T2: Post-Counseling; T3:Post-Genetic Testing. SD: Standard deviation.
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