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Abstract

Purpose: Uptake of genetic counseling among breast cancer survivors is low. We used the Health 

Belief Model (HBM) to explore factors associated with readiness for genetic counseling among 

breast cancer survivors.

Methods: Breast cancer survivors meeting NCCN genetic counseling referral criteria were 

recruited through clinics and community settings. Participants completed questionnaires capturing 

demographic and clinical information and factors guided by the HBM, including health beliefs, 

psychosocial variables, and cues to action. Using logistic regression, we examined whether the 

above variables differed based on readiness group (pre-contemplators, who did not plan to make a 

genetic counseling appointment, and contemplators, who planned to make a genetic counseling 

appointment in the next 1– 6 months).

Results: Of 111 participants, 57% were pre-contemplators and 43% were contemplators. In the 

multivariable model, higher cancer worry was associated with increased odds of being a 

contemplator (OR=2.99; 95% CI=1.37–6.54) and higher perceived barriers to genetic counseling 

were associated with decreased odds of being a contemplator (OR=0.31; 95% CI= 0.11–0.85). 

Those who reported a family member encouraged them to get tested were more likely to be 

contemplators (OR=3.57; 95% CI=1.19– 10.70).

Conclusions: Our results suggest key factors for predicting genetic counseling readiness include 

cancer worry, perceived barriers, and family influence.

Implications for Cancer Survivors: Ideally genetic counseling occurs prior to treatment, but 

significant advantages exist for survivors. There is need for increased genetic counseling 

awareness. Better understanding of factors related to survivors’ decisions about counseling can 

inform tailored interventions to improve uptake and ultimately reduce cancer recurrence risk.
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Introduction

An estimated 16% of all new primary cancers diagnosed in the U.S. occur in cancer 

survivors [1]. In particular, female breast cancer survivors with a BRCA mutation have an 

increased risk of future cancer compared to patients without a BRCA mutation [2–6]. 

Diagnosis is the optimal time to identify, counsel, and test breast cancer patients at increased 

risk for hereditary cancer; however, available data suggest genetic counseling and/or genetic 

testing are underutilized during this time [7–10]. Thus, the survivorship care setting 

represents an important opportunity to provide genetic counseling and genetic testing for 

women at risk for hereditary cancer, and ultimately reduce the risk of second primary 

cancers in breast cancer patients [11].

The American Society of Clinical Oncology Breast Cancer Survivorship Plan includes 

genetic counseling referral for breast cancer patients with hereditary cancer risk factors. 

Genetic counseling provides education and counseling about hereditary breast and ovarian 

cancer and the process, risk and benefits of genetic testing [12]. Studies found breast cancer 

patients who attend genetic counseling have increased knowledge about cancer genetics, 

improved risk perception accuracy, and reduced anxiety and cancer related distress [13, 14]. 

Although the patient is responsible for the decision to engage in a health care consultation, 

our team and others found patients chose not to attend genetic counseling based on 

incomplete knowledge (e.g., misperceptions about genetic counseling/testing processes), 

inaccurate health beliefs (e.g., perceived susceptibility, benefits or barriers), and 

psychosocial factors (e.g., feeling overwhelmed with the cancer diagnosis) [8, 15–17].

The Health Belief Model postulates that people will take action if they perceive: the illness 

is serious (perceived severity); personal risk for the illness (perceived susceptibility); and 

actions taken to control the illness are effective (perceived benefits) relative to the 

impediments (perceived barriers) [18]. Exposure to factors that prompt action (cues to 

action); belief they can successfully perform the actions to control the illness (self-efficacy); 

and psychosocial factors (e.g., distress) may also facilitate behavior change [18–20]. In the 

current study, we used the HBM to explore factors associated with readiness for genetic 

counseling at baseline among breast cancer survivors. Participants were recruited to 

participate in a two-arm pilot randomized controlled trial of a psychoeducational educational 

intervention [21] to promote readiness for genetic counseling among breast cancer survivors.

Methods

Participants

Participant eligibility was based on 2014 National Comprehensive Cancer Network criteria 

for referral to a genetics professional [22]. Specifically, breast cancer survivors ≥ 18 years of 

age who (1) completed surgical treatment; (2) did not previously have genetic counseling; 

(3) had a personal diagnosis of breast cancer at or below age 50, have >2 female relatives 

with breast cancer, have any male relative with breast cancer, and/or, any relative with 

ovarian cancer, (4) no documented or observable psychiatric or neurological disorders that 

would interfere with study participation (e.g., dementia, psychosis); (5) capable of speaking 

and reading standard English; (6) provided written informed consent for study participation; 
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and (7) had a mailing address and working telephone number. Participants were recruited 

through multiple sources, including an institutional cancer genetics referral database, a press 

release, and study fliers posted at local clinics and community settings.

Procedure

All procedures performed in studies involving human participants were in accordance with 

the ethical standards of the institutional and/or national research committee and with the 

1964 Helsinki declaration and its later amendments or comparable ethical standards; the 

study was approved by the Chesapeake Institutional Review Board. Eligible patients were 

sent an introductory letter and a response form that included a toll-free contact number and 

email for individuals to opt out of study participation. Those who did not contact the team 

within two weeks were called and provided a brief study description. Interested women were 

screened for study eligibility and consented. Participants received a $40.00 gift card upon 

completion of the baseline questionnaire via paper, Internet, or by telephone.

Measures

In addition to demographic and clinical information, participants completed measures on 

readiness for genetic counseling, genetic counseling knowledge, and factors guided by the 

Health Belief Model, including health beliefs, cues to action, and psychosocial variables.

Readiness for Genetic Counseling.—The Transtheoretical Model of Health Behavior 

Change is a widely-used model that suggests that individuals who engage in health behavior 

change progress through six stages of change: pre-contemplation, contemplation, 

preparation, action, maintenance, and termination. Approximately 80% of at-risk 

populations are expected to be in pre-contemplation or contemplation stages [23]. 

Participants in our study reported whether they planned to make a genetic counseling 

appointment, and were asked an open-ended question about why they had not participated in 

genetic counseling. Similar to prior approaches examining stages of readiness for genetic 

counseling [17, 24], we used participants’ reports of whether they planned to make a genetic 

counseling appointment to categorize those in pre-contemplation (did not plan to make an 

appointment) and those who were in contemplation (did plan to make an appointment in the 

next 1–6 months, but had not yet done so) stages.

Genetic Counseling Knowledge.—Knowledge was assessed using a 9-item validated 

scale developed for the current study and informed by our prior work [14, 21, 25]. 

Participants were asked to indicate their responses to statements such as, “I can only have 

genetic counseling if I know my family’s health history” using “true,” “false,” or “don’t 

know.” Participants were given 1 point for each correct response and items were summed to 

create an overall knowledge score (range: 0–9).

Health Beliefs.—Perceived Risk was assessed using a single item [26], ‘‘On a scale from 

0 to 100, where 0 is no chance at all and 100 is absolutely certain, what do you think are the 

chances that you will get breast cancer sometime during your lifetime?’’ Perceived 
Susceptibility and Perceived Severity were assessed using adapted subscales of Champion’s 

Health Belief Model Scale [27]. All items were rated on a 5-point Likert-type scale where 
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lower scores indicate less perceived susceptibility/severity. The susceptibility subscale 

consisted of 5-items relevant to perceived chance of recurrence (Cronbach’s alpha=0.84, 

potential range=5–25) and the severity subscale included of 2 items related to the potential 

impact of a recurrence on one’s life (Cronbach’s alpha=0.81, potential range=2–10). 

Perceived Benefits and Perceived Barriers to Genetic Counseling were assessed using 

subscales of a 20-item scale developed for the current study. All items were rated on a 5-

point Likert-type scale where lower scores indicate less perceived benefit/barrier. The 

benefits subscale consists of 6-items relevant to learning about risks and informing decision-

making (Cronbach’s alpha=0.84) and the barriers subscale consists of 13-items relevant to 

emotional or financial costs as well as practical barriers, such as time (Cronbach’s 

alpha=0.78). Perceived Self-Efficacy was assessed using an adapted version of the 5-item 

Champion Self Efficacy scale [28]. All items are rated on a 5-point Likert-type scale where 

lower scores indicate less self-efficacy (Cronbach’s alpha=0.56).

Cues to Action.—Provider Encouragement of Genetic Counseling was assessed by asking 

participants to indicate their perception about whether their doctor wanted them to have 

genetic counseling. This item was rated on a 5-point scale (plus an option for “not 

applicable”) where lower scores indicated that the participant believed the doctor did not 

want them to be tested. Cancer Family History was assessed by asking whether participants 

knew the medical history of one or both biological parents. For those reported “yes,” we 

asked participants to identify whether any first-degree relatives (e.g. parents, siblings, 

children) were diagnosed with breast, pancreatic, prostate cancer, melanoma, or other cancer 

types. Family Encouragement of Genetic Counseling was assessed by providing a list of 

family members (including spouse, siblings, children) and asking participants to indicate on 

a scale of 1–5 (1 = strongly disagree to 5 = strongly agree) the degree to which family 

members want/ed them to have genetic counseling. Responses to this item were not 

normally distributed across the five-item range. Therefore, we dichotomized this variable; if 

participants indicated “strongly agree or agree” for at least one family member, this variable 

was coded as “yes.”

Psychosocial Variables.—Cancer Worry was assessed by the 3-item Lerman Cancer 

Worry Scale (Cronbach’s alpha=0.81) [29]. This scale is widely-used and designed to assess 

the impact of cancer worry on mood and daily functioning. Items are rated on a 4-point 

Likert-type scale in which lower scores indicate lower levels of worry (potential range=4–

12). Intrusiveness (Cronbach’s alpha=0.91) and Avoidance (Cronbach’s alpha=0.85) were 

assessed as subscales of the 15-item Impact of Events Scale (IES) [30]. Items were rated on 

a 4-point Likert-type scale where lower overall scores indicate lower subjective distress. The 

intrusiveness subscale has 7 items such as, “I thought about it when I didn’t mean to.” The 

avoidance subscale has 8 items such as, “I tried not to talk about it.”

Open Ended Responses.—Participants also were asked to write in a response to the 

following: “Please briefly explain why you have not attended genetic counseling.”
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Analysis

Data were summarized with descriptive statistics using SPSS version 24. We examined 

whether the demographic, clinical, and HBM variables differed based on readiness group 

(pre-contemplators and contemplators) using simple logistic regression to compare pre-

contemplators and contemplators on all factors separately. We subsequently entered all 

variables into a multiple logistic regression model with a significance level of 0.1 to remain 

in the model. Because intrusiveness and avoidance are both subscales of the IES, only the 

two subscales and not the total IES score were included in the model to account for the 

multicollinearity between the scales. Notably, we examined the effect on the final model if 

we had instead dropped the subscales and kept the IES total scale instead and the final model 

did not change.

Results

Of the 233 women screened for eligibility, 146 met eligibility criteria, and 119 (81%) 

enrolled and completed a baseline questionnaire. One participant was excluded from the 

current analysis due to a scheduled genetic counseling appointment at baseline. Seven 

participants did not complete the readiness question, resulting in a sample of 111 for this 

analysis. As seen in Table 1, the majority of participants were non-Hispanic (n=104; 96%) 

White (n=102; 92%), married (n=61; 55%), and the average age was 62.9 (SD=10.5) with 

varying education, employment status, income, insurance, and cancer stage at diagnosis. 

Within our sample, 48 (43%) were contemplators and 63 (57%) were pre-contemplators. 

Comparison between Pre-Contemplator and Contemplator Breast Cancer Survivors

Simple and multiple logistic regression results can both be found in Table 2. In univariable 

analyses, age was the only demographic variable associated with readiness and odds of 

being a contemplator decreased with increasing age (OR=0.96; 95% CI=0.93–0.99). There 

was no difference in genetic counseling knowledge between groups, but knowledge overall 

was relatively low; participants answered an average of 55% of true/false questions about 

genetic counseling correctly. We found no significant differences in contemplator and pre-

contemplators’ perceived risk or susceptibility for cancer. However, severity of breast cancer 

(OR=1.62; 95% CI=1.09–2.39), cancer worry (OR=2.33; 95% CI=1.25–4.34) and intrusive 

thoughts related to breast cancer (OR=1.06; 95% CI=1.01–1.11) were all positively 

associated with the odds of being a contemplator. The odds of being in the contemplator 

group increased with increasing benefits (OR=1.82; 95% CI=1.07–3.09) but decreased with 

increasing reported barriers (OR=0.46; 95% CI= 0.24–0.91).

Only three variables remained in the final multivariable model: cancer worry, the HBM 

construct of perceived barriers to genetic counseling, and the cues to action from family 

member encouragement. Higher cancer worry was associated with increased odds of being a 

contemplator (OR=2.99; 95% CI=1.37–6.54) and higher perceived barriers were associated 

with decreased odds of being a contemplator (OR=0.31; 95% CI= 0.11–0.85). As in 

univariable analysis, those who reported a family member encouraged them to get tested 

were more likely to be contemplators in the multivariable model (OR=3.57; 95% CI=1.19–

10.70).
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In analyzing differences in cues to action from the provider, we found no significant 

differences in perception of provider encouragement between groups. However, this may be 

due to the low level of provider communication about genetic counseling. Half of 

participants overall (50.5%) were neutral in their agreement that their provider wanted them 

to get genetic counseling. Responses to the open-ended question about why individuals 

hadn’t participated in genetic counseling revealed many women simply didn’t know about 

genetic counseling or reported it was never recommended by a physician. Typical responses 

to this question included:

I was not offered counseling nor did I know it was offered where I was receiving 

care.

Doctors never mentioned it to me and I never thought of it myself.

In analyzing differences in cues to action from the family, we found no significant 

differences in awareness of a family history of cancer. Overall, the number of participants 

indicating family members wanted them to get testing was low (32.1%). But those who did 

report a family member encouraged them to get tested were almost three times as likely to 

be in the contemplation stage (OR=2.77; 95% CI= 1.21–6.34). The potential influence of 

family members on survivors’ decisions about genetic counseling was also apparent in 

responses to the open-ended question about why individuals hadn’t participated in genetic 

counseling. While none of the participants discussed how their family had encouraged 

testing, it was clear that lack of perceived interest in genetic counseling or support from their 

families was a deterrent. For example, many participant responses to our open-ended 

question about why they had not pursued genetic counseling included a lack of family 

support:

I have no children. I have a sister and cousins so I considered it, but in the end no 

one in my family thought it was a good idea.

[I have not gotten the test] partly [because of] confusion about whether this would 

really help me and partly lack of support from family.

My daughters don’t want to know anything and I don’t want to upset their lives.

Discussion

Genetic counseling provides an opportunity for breast cancer survivors to learn more about 

their risks for new primary cancers, and improve their outcomes, including reducing anxiety 

and cancer related distress [13]. In this study, we explored factors related to the Health 

Belief Model that may impact breast cancer survivors’ readiness to engage in genetic 

counseling. This study is one of the few to investigate the differences between groups at 

different stages of contemplation prior to receiving genetic counseling, rather than 

comparing those who had received and not received genetic counseling [17, 31]. Of those 

who had not received genetic counseling, more women were in the pre-contemplation phase 

than the contemplation phase. Contemplators in this study were younger, but no other 

demographic differences were found between groups. A recent systematic review of factors 

associated with uptake of genetic counseling for hereditary cancers suggested a positive 
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association between genetic counseling uptake and education, SES and marital status, but 

these findings were inconsistent across studies included in the review [32].

We also found that knowledge about genetic counseling was low. Many are unaware of or 

have inaccurate ideas about the process, purpose, or benefits of genetic counseling. This is 

consistent with ther research demonstrating genetic counseling knowledge is often low in the 

general population and non-genetics providers [33, 34].

Health belief and affective factors played an important role in distinguishing pre-

contemplators from contemplators. While perceived risk and susceptibility did not predict 

readiness, more breast cancer worry predicted a higher likelihood for contemplation rather 

than pre-contemplation. Our results suggest that both affective responses (i.e., worry) and a 

perceived clear path to achieve a solution (i.e. lack of barriers) may be important to progress 

towards behavior change. This is echoed in previous research related to genetic counseling 

that found that both psychosocial variables and perceived barriers were important factors for 

behavior change [35]. For example, though an explicit categorization into readiness stage 

was not done in these other studies; intention to engage in genetic counseling was related to 

lower perceived barriers to counseling and higher levels of concern about cancer in two 

ethnically diverse samples [36, 37]. In both these studies, as well as other research on 

genetic counseling uptake in breast cancer survivors [19, 38], participants’ perception of 

their family’s wishes and family dynamics also played an important role in their decision.

In our study, while a family member encouraging testing significantly predicted a higher 

likelihood to be in the contemplation stage, provider encouragement did not significantly 

predict stage of change. However, participants in our study reported low percentages of 

interpersonal encouragement from both family and providers. We and others have found that 

provider referral is a strong predictor of genetic counseling, but referral to genetic 

counseling is often low [7, 39, 40], despite national guidelines [41]. Most women in our 

study said their provider didn’t mention genetic counseling as an option. Our qualitative 

findings suggest that the lack of perceived family interest or support may be an important 

reason why survivors do not pursue genetic counseling. For example, participants reported 

feeling that if no one in their family was interested or could benefit, genetic counseling 

wasn’t worth pursuing. This perception may in fact be preventing family members from 

engaging in protective health behaviors that can ultimately reduce their cancer risk [42, 43]. 

Together these findings reinforce the need for genetic education for providers, survivors, and 

family members. This also suggests that multiple opportunities to discuss health behaviors, 

including genetic counseling, should be implemented to provide opportunities to discuss and 

revisit decisions.

While this study is one of the first to describe readiness for genetic counseling among breast 

cancer survivors, some limitations exist. Although participants hadn’t engaged in genetic 

counseling, they were willing to participate in a study about genetic counseling. This may 

suggest that even our pre- contemplation group might be more open to genetic counseling 

than the general population. Additionally, our study had a relatively small sample and 

though there was high variability in income and education, there was little racial diversity. 

Further, it is possible differences are more apparent across a range of stages of change, such 
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as preparation or action [23]; comparing groups of women who had not engaged in genetic 

counseling may be more similar to each other than comparing women who had and had not 

engaged in genetic counseling. Finally, other factors that may be relevant to readiness, such 

as coping strategies or styles were not assessed.

There is a need to understand the benefits and barriers for breast cancer survivors in 

engaging in genetic counseling, which is increasingly important for survivorship care as 

technology advances. This study identifies factors that may influence at-risk women’s 

readiness to receive genetic counseling. A better understanding of how survivors’ 

perceptions of the pros and cons associated with breast cancer and genetic counseling may 

provide clues to more tailored interventions. This study also highlights the need to 

encourage more discussion about what genetic counseling is and what it can do among 

providers, patients, and family members. The findings underline the ongoing value of 

education delivered at various points during survivorship to prompt such conversations. 

Meeting the specific needs of women based on readiness for genetic counseling may 

increase uptake and ultimately reduce risk of secondary and new primary cancers.
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Table 1.

Participant Demographic, Clinical and HBM Related Variables by Readiness for Genetic Counseling

Total (n=111) Pre-contemplation (n=63) Contemplation (n=48)

Demographics/Clinical

 Age 62.2 (10.8) 64.68 (10.33) 60.60 (10.45)

 Hispanic

Yes 4 (3.7) 3 (4.8) 1 (2.2)

No 104 (96.3) 59 (95.2) 45 (97.8)

 Race

White 102 (91.9) 58 (92.1) 44 (91.7)

Black 3 (2.7) 0 (0.0) 3 (6.3)

Other 6 (5.4) 5 (7.9) 1 (2.1)

 Marital status

Single 6 (5.4) 3 (4.8) 3 (6.3)

Married/Domestic Partner/Other 61 (55.0) 35 (55.6) 26 (54.2)

Divorced/Separated 26 (23.4) 15 (23.8) 11 (22.9)

Widowed 18 (16.2) 10 (15.9) 8 (16.7)

 Education

Up to GED/Diploma 26 (23.4) 13 (20.6) 13 (27.1)

Some college 35 (31.5) 21 (33.3) 14 (29.2)

College grad or beyond 50 (45.0) 29 (46.0) 21 (43.8)

 Employment status

Not employed 13 (11.9) 7 (11.1) 6 (13.0)

Employed 46 (42.2) 27 (42.9) 19 (41.3)

Retired/other 50 (45.9) 29 (46.0) 21 (45.7)

 Income

$0–34,999 41 (38.7) 26 (43.3) 15 (32.6)

$35,000–74,999 40 (37.7) 23 (38.3) 17 (37.0)

$75,000+ 25 (23.6) 11 (18.3) 14 (30.4)

 Insurance

Private 58 (53.7) 34 (56.7) 24 (50.0)

Public 50 (46.3) 26 (43.3) 24 (50.0)

 Stage at diagnosis

DCIS 20 (18.2) 11 (17.7) 9 (18.8)

Stage 1 26 (23.6) 18 (29.0) 8 (16.7)

Stage 2 35 (31.8) 17 (27.4) 18 (37.5)

Stage 3 11 (10.0) 7 (11.3) 4 (8.3)

Stage 4 5 (4.5) 3 (4.8) 2 (4.2)

Don’t know 13 (11.8) 6 (9.7) 7 (14.6)

 Ever heard of genetic counseling

Breast J. Author manuscript; available in PMC 2020 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Reblin et al. Page 12

Total (n=111) Pre-contemplation (n=63) Contemplation (n=48)

Yes 88 (79.3) 51 (81.0) 37 (77.1)

No 21 (18.9) 10 (15.9) 11 (22.9)

Don’t know 2 (1.8) 2 (3.2) 0 (0.0)

Health Beliefs

 Mean perc. susceptibility 3.07 (0.85) 2.94 (0.94) 3.24 (0.65)

  Mean perc. severity 3.26 (1.06) 3.07 (1.11) 3.57 (0.92)

  Mean perc. risk (1–100) 39.93 (29.0) 38.03 (28.14) 42.73 (29.65)

  Mean perc. benefits 3.75 (0.82) 3.58 (0.81) 3.96 (0.83)

  Mean perc. barriers 2.74 (0.62) 2.88 (0.61) 2.61 (0.59)

  Mean perc. self-efficacy 3.84 (0.52) 3.83 (0.56) 3.90 (0.43)

  Mean decisional conflict 3.54 (0.64) 3.68 (0.59) 3.43 (0.64)

Psychosocial Factors

 IES (total) 19.96 (16.52) 16.41 (16.34) 23.98 (16.20)

 IES (intrusive subscale) 8.32 (8.71) 6.26 (7.67) 10.43 (9.47)

 IES (avoidance subscale) 11.54 (9.37) 10.08 (9.61) 13.44 (9.17)

 Mean cancer worry 1.93 (0.69) 1.76 (0.67) 2.12 (0.64)

Cues to Action

 Aware of parents’ history

No, don’t know either 6 (5.4) 3 (4.8) 3 (6.3)

Yes, mother and father 95 (85.6) 53 (84.1) 42 (87.5)

Yes, mother only 10 (9.0) 7 (11.1) 3 (6.3)

Yes, father only 0 (0.0) 0 (0.0) 0 (0.0)

 Any family member encourages genetic counseling

No 74 (67.9) 48 (77.4) 26 (55.3)

Yes 35 (32.1) 14 (22.6) 21 (44.7)

 Having FDR with BRCA

Male breast cancer 2 (1.8) 0 (0.0) 2 (4.2)

Male melanoma 13 (11.7) 8 (12.7) 5 (10.4)

Male pancreatic cancer 4 (3.6) 2 (3.2) 2 (4.2)

Male prostate cancer 22 (19.8) 14 (22.2) 8 (16.7)

Male other 34 (30.6) 23 (36.5) 11 (22.9)

Female breast cancer 45 (40.5) 30 (47.6) 15 (31.3)

Female melanoma 14 (12.6) 7 (11.1) 7 (14.6)

Female pancreatic cancer 6 (5.4) 3 (4.8) 3 (6.3)

Female other cancer 42 (37.8) 27 (42.9) 15 (31.3)

 HCP wants me to get genetic counseling

Strongly disagree 8 (7.2) 5 (7.9) 3 (6.3)

Disagree 12 (10.8) 9 (14.3) 3 (6.3)

Neither 56 (50.5) 31 (49.2) 25 (52.1)
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Total (n=111) Pre-contemplation (n=63) Contemplation (n=48)

Agree 16 (14.4) 7 (11.1) 9 (18.8)

Strongly agree 3 (2.7) 3 (4.8) 0 (0.0)

N/A 16 (14.4) 8 (12.7) 8 (16.7)
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Table 2.

Regression Analyses Examining the Odds of Being a Contemplator

unadjusted OR (95% CI) Best fit model OR (95% CI)

Demographics/ Clinical

 Age 0.96 (0.93–0.999) ‡

 Hispanic ‡

Yes 0.44 (0.04–4.34)

No (ref)

 Race ‡

White (ref)

Black n/a (not enough respondents in this category)

Other 0.26 (0.03–2.34)

 Marital status ‡

Single (ref)

Married/Domestic Partner/Other 0.74 (0.14–3.98)

Divorced/Separated 0.73 (0.12–4.34)

Widowed 0.80 (0.13–5.09)

 Education ‡

Up to GED/Diploma (ref)

Some college 0.67 (0.24–1.86)

College grad or beyond 0.72 (0.28–1.88)

 Employment status ‡

Not employed (ref)

Employed 0.82 (0.24–2.83)

Retired/other 0.85 (0.25–2.88)

 Income ‡

$0–34,999 (ref)

$35,000–74,999 1.28 (0.53–3.13)

$75,000+ 2.21 (0.80–6.08)

 Insurance ‡

Private (ref)

Public 1.31 (0.61–2.8)

 Stage at diagnosis ‡

DCIS (ref)

Stage 1 0.54 (0.16–1.83)

Stage 2 1.29 (0.43–3.90)

Stage 3 0.70 (0.15–3.17)

Stage 4 0.82 (0.11–5.99)

Don’t know 1.43 (0.35–5.79)

 Ever heard of GC ‡
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unadjusted OR (95% CI) Best fit model OR (95% CI)

Yes (ref)

No 1.52 (0.58–3.94)

Don’t know n/a (not enough respondents in this category)

Health Beliefs

 Mean perc. susceptibility 1.57 (0.97–2.56) ‡

 Mean perc. severity 1.62 (1.09–2.39) ‡

 Mean perc. risk (1–100) 1.01 (0.99–1.02) ‡

 Mean perc benefits 1.82 (1.07–3.09) ‡

 Mean perc barriers 0.46 (0.24–0.91) 0.31 (0.11–0.85)

 Mean perc. self-efficacy 1.33 (0.63–2.80) ‡

 Mean decisional conflict 0.52 (0.27–1.02) ‡

Psychosocial Factors

 IES (total) 1.03 (1.00–1.05) †

 IES (intrusive subscale) 1.06 (1.01–1.11) ‡

 IES (avoidance subscale) 1.04 (0.997–1.08) ‡

 Mean cancer worry 2.33 (1.25–4.34) 2.99 (1.37–6.54)

Cues to Action

 Aware of parents’ history ‡

No, don’t know either (ref)

Yes, mother and father 0.79 (0.15–4.13)

Yes, mother only 0.43 (0.05–3.48)

Yes, father only n/a (not enough respondents in this category)

 Any family member encourages GC

No (ref) (ref)

Yes 2.77 (1.21–6.34) 3.57 (1.19–10.70)

 Having FDR with BRCA

Male BC n/a (not enough respondents in this category) ‡

Male melanoma 0.80 (0.24–2.62) ‡

Male pancreatic cancer 1.33 (0.18–9.77) ‡

Male prostate cancer 0.70 (0.27–1.84) ‡

Male other 0.52 (0.22–1.21) ‡

Female BC 0.50 (0.23–1.10) ‡

Female melanoma 1.37 (0.45–4.20) ‡

Female pancreatic cancer 1.33 (0.26–6.92) ‡

Female other cancer 0.61 (0.28–1.33) ‡

Interpersonal-provider

 HCP wants me to get GC ‡

Strongly disagree (ref)

Disagree 0.56 (0.08–3.86)
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unadjusted OR (95% CI) Best fit model OR (95% CI)

Neither 1.34 (0.29–6.18)

Agree 2.14 (0.38–12.19)

Strongly agree n/a (not enough respondents in this category)

N/A 1.67 (0.29–9.45)

†
Not included in the model due to multicollinearity

‡
Removed from the model during backward elimination (p<0.1 to remain in the model)
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