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 Background The growing demand for cancer genetic services underscores the need to consider approaches that enhance 
access and efficiency of genetic counseling. Telephone delivery of cancer genetic services may improve access 
to these services for individuals experiencing geographic (rural areas) and structural (travel time, transportation, 
childcare) barriers to access.

 Methods This cluster-randomized clinical trial used population-based sampling of women at risk for BRCA1/2 mutations 
to compare telephone and in-person counseling for: 1) equivalency of testing uptake and 2) noninferiority of 
changes in psychosocial measures. Women 25 to 74 years of age with personal or family histories of breast or 
ovarian cancer and who were able to travel to one of 14 outreach clinics were invited to participate.

  Randomization was by family. Assessments were conducted at baseline one week after pretest and post-test 
counseling and at six months. Of the 988 women randomly assigned, 901 completed a follow-up assessment. 
Cluster bootstrap methods were used to estimate the 95% confidence interval (CI) for the difference between 
test uptake proportions, using a 10% equivalency margin. Differences in psychosocial outcomes for determining 
noninferiority were estimated using linear models together with one-sided 97.5% bootstrap CIs.

 Results Uptake of BRCA1/2 testing was lower following telephone (21.8%) than in-person counseling (31.8%, differ-
ence = 10.2%, 95% CI = 3.9% to 16.3%; after imputation of missing data: difference = 9.2%, 95% CI = -0.1% to 
24.6%). Telephone counseling fulfilled the criteria for noninferiority to in-person counseling for all measures.

 Conclusions BRCA1/2 telephone counseling, although leading to lower testing uptake, appears to be safe and as effective as 
in-person counseling with regard to minimizing adverse psychological reactions, promoting informed decision 
making, and delivering patient-centered communication for both rural and urban women.

  JNCI J Natl Cancer Inst (2014) 106(12): dju328 doi:10.1093/jnci/dju328

Deleterious mutations in BRCA1/2 are associated with a sub-
stantially elevated risk of developing breast and ovarian cancer 
at an early age (1–6). Mutations in these genes are also associated 
with increased risk of second primary cancers in those already 
diagnosed (7–10). Thus, identifying women who harbor muta-
tions in these genes can enable them to actively participate in 
decision-making about prevention, early detection, and treat-
ment (11). However, informing high-risk women of their risks 
and options for dealing with this personal and familial hazard 
requires adroit handling of the psychosocial ramifications as well 
as expert knowledge about medical care (12). Often, providers 
lack knowledge and training about hereditary breast and ovarian 
cancer (HBOC) or do not appropriately refer patients for genetic 
services (13–19).

Several national organizations have established guidelines 
for HBOC risk assessment and counseling (11,20). Although the 
guidelines include recommendations that trained cancer genetic 
professionals provide comprehensive cancer risk assessment and 
genetic counseling for women diagnosed with breast cancer before 
the age of 50, less than half of these women receive counseling (21). 
Access to guideline-concordant genetic counseling and testing may 
be limited by cost and structural barriers like travel time, appoint-
ment availability, transportation availability, and need for child-
care, especially for geographically remote populations (13,21–28). 
Because of increasing demand and access issues, there is an urgent 
need to evaluate alternative genetic service delivery models, such 
as telehealth, and compare them to the current standard of care, 
in-person counseling (29–32).
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Telephone counseling can potentially increase the reach of and 
access to clinical genetic services for people who could not other-
wise receive comprehensive counseling. Although the vast majority 
of genetic counselors (98%) have given BRCA1/2 results by tel-
ephone, few (23%) have provided pretest counseling by telephone 
(33). One randomized trial has established the noninferiority of 
telephone-based genetic counseling relative to in-person genetic 
counseling, but this study was conducted with women who sought 
clinical genetic services at academic medical centers in primarily 
urban areas in the northeastern United States (34). These women 
had already overcome both structural and geographic barriers to 
access counseling. Of note, the study also found that telephone 
counseling was less expensive than in-person counseling.

To our knowledge, our study is the first randomized equiva-
lency/noninferiority trial of telephone-based BRCA1/2 counseling 
and testing that primarily used a population-based recruitment 
strategy and remote in-person counseling for rural and urban 
women (NCT01346761). To better evaluate the equivalency and 
noninferiority of telephone counseling for women facing barriers 
to access, we recruited from across the state of Utah and provided 
in-person counseling largely at community-based outreach clinics. 
This unique approach enabled us to assess the reach and impact 
of the intervention in a geographically diverse population. We 
hypothesized that: 1)  telephone counseling would be noninferior 

to in-person counseling with regard to psychosocial outcomes, 
informed decision-making, and quality of life and 2) BRCA1/2 test-
ing uptake would be equivalent.

Methods
Design and Participants
From August 2010 to September 2012, we recruited partici-
pants to a two-armed, parallel-cluster, randomized equivalency/

Table 2. Summary of pretest counseling session protocol

Pretest education •  Review the study protocol and answer any questions about the study.
•  Assess baseline knowledge about hereditary breast and ovarian cancer, personal and familial cancer risk, BRCA 

testing, and reason for participating in genetic education and counseling through this study.
•  Discuss breast and ovarian cancer epidemiology.
•  Discuss inheritance of cancer and cancer risks associated with BRCA mutations.
•  Provide risk assessment for BRCA mutations and discuss availability of BRCA testing.
•  Discuss benefits of genetic testing, including potential for early detection and prevention, and reduction of 

uncertainty.
•  Discuss limitations of genetic testing, including incomplete penetrance, meaning of indeterminate/inconclusive test 

results, and etiologic uncertainty.
•  Discuss state/federal protections related to genetic discrimination.
•  Discuss the implications of potential test results and family history for other family members.
•  Provide assurance of confidentiality of test results and related information.
•  Discuss options for cancer screening and risk management and their limitations (whether or not genetic testing is 

pursued).
•  Answer questions.

Pretest counseling • The counseling part of the intervention was individualized and tailored to the participant’s personal/family history of 
cancer and expressed interests/concerns about cancer and/or genetic testing.

•  Explore the psychosocial implications of genetic testing, anticipated reactions to a positive and negative test result, 
and their intentions to communicate results to family members as well as related interpersonal issues.

•  Explore participants’ perceptions about BRCA testing and risk reduction options with regard to knowledge, values, 
preferences, expectations of outcomes, and risk reduction options for breast and ovarian cancer.

•  Assess risk perceptions and correct misconceptions.
•  Address any barriers to genetic testing or accessing appropriate cancer screening/risk reduction services the patient 

endorses.
•  Assess and discuss additional concerns or issues expressed by the participant.
•  For those who are socioeconomically disadvantaged and underinsured or uninsured, assist the patient in obtaining 

testing through the Myriad financial assistance program.
•  Instruct woman to call the counselor if they encounter access barriers (eg, financial) to testing or desired health 

services (screening and surgery).
•  Provide additional assistance in accessing services and make referrals as needed.
•  Answer questions.
•  Follow-up: For participants who wish to pursue testing, complete testing paperwork and provide the necessary 

documentation to help ensure insurance reimbursement for testing. For those who did not wish to pursue genetic 
testing, or were unsure, send a summary letter of the genetic counseling session. If they desire, send their preferred 
health care provider a copy of this letter.

Table 1. In-person genetic counseling sites

1. Bear River Health Dept, Brigham City Office—Brigham City
2. Castleview Hospital—Price
3. Cedar City Institute of Women’s Health—Cedar City
4. Delta Community Medical Center—Delta
5. Emery Medical Center—Castle Dale
6. Fillmore Community Medical Center—Fillmore
7. Garfield Memorial Hospital—Panguitch
8. Huntsman Cancer Institute—Salt Lake City
9. Mountain View Hospital—Payson
10. St. George Surgical Center—St. George
11. Timpanogos Regional Hospital—Orem
12. Uintah Basin Medical Center—Roosevelt
13. Utah Cancer Specialists—Salt Lake City
14. Weber–Morgan Health Dept—Ogden
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Table 3. Summary of post-test counseling session protocol

Post-test result disclosure education •  Provide test results and associated risk estimates.
•  For mutation carriers, review age-specific penetrance of hereditary breast and ovarian cancer.
•  Review probability of breast and ovarian cancers in the general population.
•  Provide verbal and written information about options for surveillance and recommendations for 

preventive measures based on BRCA status.
•  For those who do not have a primary care provider (or regular source of health care) or have not 

recently had cancer screening (depending on age and genetic status) provide referral information 
(appropriate for socioeconomic status and health insurance status) for cancer screening and risk 
reduction services.

•  Explain altered risks in relatives; make recommendations that adult high-risk relatives be informed 
of the availability of risk information and genetic counseling.

•  For mutation carriers, review inheritance pattern of BRCA1/2 mutations and identify at-risk 
relatives (including future children when appropriate).

•  Mail tailored letter to patient (and their health care provider if they desire) that includes 
personalized recommendations for the patient and their family members based on their test 
result.

Post-test result disclosure counseling •  Explore participants’ emotions and concerns.
•  Make referrals to appropriate physicians, mental health providers and other professionals as 

requested by the patient or as needed. At the conclusion of the session, the genetic counselor 
will: 1) explain that she/he is available for questions and to help address concerns by telephone 
for the duration of the study if needed, and 2) send a results/counseling letter that includes 
recommendations for surveillance/prevention to the participant’s primary provider if they desire. 
This is standard genetic counseling practice.

•  Explore participants’ preferences regarding cancer screening and risk reduction options based on 
genetic test result.

•  Provide test results and risk education in a supportive manner.
•  Assess risk perceptions with regard to their test result and correct misconceptions.
•  Explore intentions to communicate test results to at-risk and other family members and discuss 

concerns and issues.
•  Answer questions.
•  Assess and discuss additional concerns or issues expressed by the participant.

Provisions for follow-up
•  Make follow-up/referral arrangements.
•  Instruct participants to contact counselor if they encounter barriers to accessing services.
•  Send BRCA test results/counseling letter that includes recommendations for surveillance/ 
prevention to the patients’ preferred primary care provider if they desire.

noninferiority trial comparing in-person to telephone counseling 
(NCT01346761) (35). The six-month follow-up was completed 
in June 2013. Breast and ovarian cancer case patients were ascer-
tained by the Utah Population Database (36) and recruited through 
the Utah Cancer Registry. Also, female at-risk relatives were 
recruited through proband cancer case patients who tested posi-
tive for a BRCA1/2 mutation. Eligible participants were women 
aged 25 to 74 years living in Utah who had telephone access, had 
personal/family histories suggestive of HBOC (20), and who were 
able to travel to in-person counseling at one (nearest) of 14 clinics 
(eight in rural areas) (Table 1). We excluded participants who had 
prior genetic counseling and/or BRCA1/2 testing, who did not 
appear mentally competent to give informed consent as deter-
mined by study staff during screening, or who could not speak 
and read English fluently. Informed consent was obtained from 
all participants. The University of Utah Institutional Review 
Board approved the study. We report this trial following the rec-
ommended standards of the extended Consolidated Standards of 
Reporting Trials (CONSORT) statement for noninferiority and 
equivalence trials (37) and cluster-randomized trials (38).

Procedure
Randomization and Masking.  Following confirmation of eligibil-
ity and completion of baseline surveys, participants were randomly 

assigned to one of the study arms by the project coordinator, using 
a computer-generated allocation algorithm on the basis of a ran-
domized blocks method using four, six, or eight patients in each 
block. Unbeknownst to each family, individuals were randomized 
by family unit. Staff who conducted the baseline assessments were 
blinded to the identity of participating relatives.
Treatments.  In-person and telephone counseling were delivered 
by the same five board-certified genetic counselors using a guide-
line-concordant semistructured protocol that allowed for person-
alization of counseling and is similar to that used by others (Tables 
2 and 3) (39,40). All sessions were audiotaped for treatment fidelity 
assessments.

Participants randomly assigned to telephone counseling were 
mailed packets that included a sealed envelope containing an edu-
cational brochure about HBOC genetic counseling with visual 
aids. At the time of their session, participants opened their enve-
lope and counselors used the visual aids to explain breast-ovarian 
cancer genetics. Women receiving in-person counseling were given 
these same materials during their session at the community clinic.

For women who elected to have testing, those who had tele-
phone counseling were sent a genetic test kit; those who had in-
person counseling had the option of giving a sample immediately 
at the clinic, or if they preferred, they were given a test kit with the 
same instructions as those in the telephone-counseling group.
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When BRCA test results became available, participants were 
offered individual post-test counseling with the same genetic coun-
selor who conducted the pretest session. As with the pretest session, 
participants in both study arms were mailed or given visual aids 
tailored to the participant’s genetic test result, but including rec-
ommendations for both positive and negative test results to avoid 
revealing the participant’s result.
Data Collection and Measures.  Eligibility data were collected 
by telephone. Evidence-based procedures were used for collection 
of baseline and outcome data, including $2 incentives to engage 
nonresponders to complete follow-up surveys (41). Data collectors, 
blinded to intervention assignment, collected baseline and out-
come data via self-report at baseline (including demographics) one 
week after pretest and post-test counseling and six months after 
the last counseling session. The one-week interval was chosen to 
balance measurement of knowledge and patient-centered commu-
nication from the counseling sessions, with effects of counseling on 
the individual’s psychosocial well-being, while in the case of pre-
test counseling assessment minimizing the potential contamination 
from receiving testing results.

Rural/urban residence determination was based on Rural-
Urban Commuting Area (RUCA) codes (42).

Genetic testing uptake was established when testing occurred 
within three months of pretest counseling, and the genetic test 
results were received by study counselors.

Anxiety was measured at all assessments with the Brief Symptom 
Inventory (BSI)-18 (43). The anxiety subscale was calculated from the 
six anxiety-related symptoms (Cronbach’s alphas = 0.83–0.86; range 
of possible scores is 0–24). Higher scores indicate greater anxiety.

Cancer-specific distress was measured at all assessments with 
the Impact of Event Scale (IES) (αs = 0.90–0.91; range of possi-
ble scores is 0–75) (44). This 15-item scale measures participant’s 
intrusive thoughts about their cancer history. Higher scores indi-
cate more cancer-specific distress.

Decisional conflict regarding BRCA1/2 testing was measured 
at six months with the 16-item version of the Decisional Conflict 
Scale (45,46). Higher scores indicate greater decisional conflict 
(α = 0.72; range of possible scores is 0–100.).

Distress or regret regarding the decision whether or not to 
undergo BRCA1/2 testing was measured at six months with the 
five-item Decision Regret Scale (47). Higher scores indicate more 
decisional regret (α = 0.91; range of possible scores is 0–100).

BRCA1/2 knowledge was measured at baseline and one week after 
pretest and post-test counseling with an adapted 10-item index (48). 
Scores were the number correct. The range of possible scores is 0–10.

Mental and physical quality of life were measured at baseline, one 
week after post-test counseling and at six months with the 12-item 
SF-12v2™ Health Survey, a measure of functional health from the 
patient’s perspective. The mental (αs  =  0.89–0.90) and physical 
component summaries (αs = 0.89–0.90) were derived from the eight 
health domains assessed (49,50). The range of possible scores for 
both measures is 0–100. Higher scores reflect better quality of life.

Patient-centered communication was assessed one week after 
pretest counseling with an adapted 13-item measure (51). Higher 
scores indicate more positive participant perceptions of the coun-
selors’ informativeness (α  =  0.83; possible score range  =  5–25), 

interpersonal sensitivity (α  =  0.77; possible score range  =  3–15), 
and partnership building (α = 0.72; possible score range: = 5–25). .

Statistical Analysis
Changes from baseline in anxiety and cancer-specific distress at 
six months were the primary noninferiority outcomes of interest 
because distress was identified as a potential disadvantage of tel-
ephone counseling that could adversely impact quality of life and 
cognitive processing of genetic risk communication (26,52); other 
outcomes were considered secondary. Noninferiority margins were 
based on clinically meaningful changes established in the literature 
when available (IES and Decisional Conflict: 4 points; Mental and 
Physical Components Summary: -2.5 points) (44,46,49). For the 
remaining measures, noninferiority margins were set at no more than 
0.5 standard deviation “worse” than the in-person counseling means 
based on standard deviations from prior studies (Anxiety: 5 points; 
Decisional Regret: 5 points; Knowledge: 1 point; Informativeness: 
1 point; Interpersonal Sensitivity: 0.5 point; Partnership Building: 
1.5 points) (53–55). Half a standard deviation reflects meaningful 
change in health-related quality of life across a range of conditions 
and individuals (56). The between-group intervention differences in 
psychosocial outcomes were estimated using linear models together 
with one-sided 97.5% cluster bootstrap confidence intervals (CIs) 
calculated in the same manner as the difference in uptake. The one-
sided 97.5% CI was used for these noninferiority analyses, because 
the goal was to test whether telephone counseling was not unaccept-
ably worse than in-person counseling. For the exploratory analy-
sis of rural/urban group differences, psychosocial outcomes were 
estimated using linear models and differences between the groups 
were based on 95% bootstrap CIs. A primary outcome was genetic 
testing uptake equivalency of telephone and in-person counseling. 
Equivalency, and not noninferiority, was tested, because the goal of 
genetic counseling is to facilitate informed decision making about 
testing rather than to increase testing (20). To test for the equiva-
lency of uptake, while accounting for the correlation within fami-
lies, a cluster bootstrap method was used to estimate the 95% CI 
for the difference between test uptake proportions (equivalence 
range = ±10%) (57). A 95% CI was used for the equivalency analysis, 
because the goal was to test whether the interventions were the same 
in testing uptake. The difference in uptake proportions was estimated 
from 1000 bootstrap samples using a logistic regression model. All 
analyses were run using SAS 9.3 (SAS Institute Inc., Cary, NC) or R 
2.15.0 (R Development Core Team, 2012, Vienna, Austria).

For analyses after imputation of missing data, missing psychosocial 
and informed decision-making scores were substituted with estimates 
biased toward inferiority. In-person counseling missing data was 
replaced with the in-person counseling mean. Telephone counseling 
missing values were replaced with the in-person counseling mean ± 
the noninferiority margin. Multiple iterative linear regression impu-
tation was used to impute missing values within study testing infor-
mation using the MI package in R (available at: http://www.jstatsoft.
org/v45/i02/) (58). Participants with missing information about test-
ing uptake were those who did not complete the intervention. Cancer 
status, number of relatives with breast cancer and/or ovarian cancer, 
education level, household income, health insurance status, and base-
line cancer-specific distress were included in the imputation model.

http://www.jstatsoft.org/v45/i02/
http://www.jstatsoft.org/v45/i02/
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Sample Size
Using NQuery Advisor 7.0 (59), we calculated that an initial sam-
ple size s0 = 792 women (396 per group) would provide 80% power 
based on the hypothesized 25% genetic test uptake rate, 95% con-
fidence, and 10% two-sided equivalence margin. Adjustment for 
Intra-class  correlation was made using the “variance inflation” 
adjustment for group-randomized studies (60). With a planned 
mean cluster size of 1.5, a planned retention rate of 85%, and 
an intraclass correlation coefficient (ICC) of 0.05, we obtained a 
planned final sample size s2 = 954 (477 per group). Based on the 
final randomized sample size of 988, observed genetic testing 
uptake of 27%, 91% retention, mean cluster size of 1.025, and an 
ICC of 0.15, our power was 84% to detect test uptake equivalence 

and greater than 99% to detect changes in general and cancer-spe-
cific distress that violated noninferiority.

results
Enrollment, randomization, and retention data are shown in the 
CONSORT flowchart (Figure 1). Eligibility of 2035 women from 
1998 families was assessed. Of 1200 deemed eligible, we enrolled a 
total of 1012 individuals (84.3%) and randomized them according to 
family to either the telephone or in-person counseling arm. Of those 
enrolled, 24 were later deemed ineligible, resulting in 495 women 
randomized to in-person counseling and 493 women randomized to 
telephone counseling. 901 completed a follow-up assessment.

Assessed for eligibility
(n = 2035; 1998 families)

Not randomized (n = 1023; 1017 families*)
•Not meeting inclusion criteria (n = 835)
•Refused to participate (n = 146)
•Baseline survey not complete (n = 42) 

Allocated to in-person counseling (n = 510;494 families)
• Received pretest counseling (n = 441)
• Did not receive pretest counseling (n = 69)

o Not eligible for inclusion (n = 11) 
Previous GC and/or testing (n = 7)
Personal/family history not suggestive of 
HBOC (n = 1)
Other (n = 3)

o Did not complete intervention (n = 57)
o Deceased (n = 1)

Allocated to telephone counseling (n = 502;494 families)
• Received pretest counseling (n = 467)
• Did not receive pretest counseling (n = 35)

o Not eligible for inclusion (n = 6)
• Previous GC and/or testing (n = 4) 
• Personal/family history not suggestive of

HBOC (n = 2)
o Did not complete intervention (n = 29) 

Completed pretest counseling (n = 437;421 families)
• 1-Week follow-up complete (n = 416)
• 1-Week follow-up not complete (n = 21)

o Not completed (n = 17)
o Withdrew (n = 4)

988 Families 
Randomized (n = 1012)

Completed pretest counseling (n = 464;456 families)
• 1-Week follow-up complete (n = 449)
• 1-Week follow-up not complete (n = 15)

o Not completed (n = 11)
o Withdrew (n = 4)

1-Week post-test counseling follow-up (testers only)
(n = 139)

• Post-test follow-up complete (n = 138)
• Post-test follow-up not complete (n = 1)

1-Week post-test counseling follow-up (testers only)
(n = 101)

• Post-test follow-up complete (n = 101)
• Post-test follow-up not complete (n = 0)

Analyzed
Genetic testing uptake 
• Known outcomes (n = 437;421 families)
• Intent-to-treat (n = 495;479 families)

Post-test counseling follow-up
• Available cases† (range = 130-138)
• Intent-to-treat (n = 138) 

1-Week and 6-month psychosocial assessments
• Available cases†

o 1-Week (range = 398-416)
o 6-Month (range = 353-368)

• Intent-to-treat (n = 495;479 families)‡

Analyzed
Genetic testing uptake 
• Known outcome (n = 464;456 families)
• Intent-to-treat (n = 493;485 families)

Post-test counseling follow-up
• Available cases† (range = 98-101)
• Intent-to-treat (n = 101)

1-Week and 6-month psychosocial assessments
• Available cases†

o 1-Week (range = 423-449)
o 6-Month (range = 369-383)

• Intent-to-treat (n = 493;485 families)‡

6-Month follow-up (n = 431)
• 6-Month follow-up complete (n = 369)
• 6-Month follow-up not complete (n = 62)

o Not returned (n = 51)
o Withdrew (n = 10)
o Deceased (n = 1)

6-Month follow-up (n = 458)
• 6-Month follow-up complete (n = 385)
• 6-Month follow-up not complete (n = 73)

o Not returned (n = 65)
o Withdrew (n = 7)
o Deceased (n = 1)

Deceased (n = 1)

Not eligible for inclusion (n = 3) Not eligible for inclusion (n = 4)

Deceased (n = 0)

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) flowchart. * Seven families had at least one member randomized and one member 
not randomized. † N depends on completion of intervention and completion of measure (see Table 5). ‡ Intent-to-treat refers to data analysis after 
imputation of unknown testing uptake. GC = genetic counseling. HBOC = hereditary breast and ovarian cancer.
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The demographic characteristics of the intervention groups 
were similar (Table 4). At baseline, the groups did not differ on any 
measure (Table 5).

Noninferiority of Psychosocial and Informed Decision-
making Outcomes
Telephone counseling was noninferior to in-person counseling on all 
outcomes one week after pretest counseling and six months after last 
intervention (Figure  2). For those that completed post-test coun-
seling, telephone counseling was noninferior to in-person coun-
seling for all measures one week following disclosure of genetic test 
results (Figure 3). Imputation-based analysis yielded similar results.

Equivalency of Uptake of Genetic Testing
Telephone counseling was not equivalent to in-person coun-
seling regarding utilization of BRCA1/2 testing. Of those who 
completed pretest counseling, fewer women were tested after 
telephone (21.8%) than in-person (31.8%) counseling. Of the 
139 women in the in-person genetic counseling group who 
got tested, 132 (95%) elected to have testing done in the clinic 
immediately after the counseling session. The other seven (5%) 
women had BRCA1/2 testing at a later date, ranging from eight 
days to 49 days after the pretest counseling session. Bootstrap 
confidence intervals were used to estimate the difference in 
uptake between the groups (10.2%, 95% CI = 3.9% to 16.3%). 

Table 4. Characteristics of women participating in population-based randomized trial comparing telephone to in-person counseling for 
BRCA1/2 testing

Characteristic Overall (n) In-person (n) Telephone (n)

Age, y
 Mean 56.1 (988) 55.9 (495) 56.2 (493)
 Standard deviation 8.2 8.3 8.1
Self-reported race/ethnicity, %
 Non-Hispanic white 94 (930) 93 (458) 96 (472)
 Hispanic 3 (32) 4 (22) 2 (10)
 Other 3 (26) 3 (15) 2 (11)
Self-reported Ashkenazi Jewish ancestry, %
 Yes 1 (9) 1 (3) 1 (6)
 No 99 (979) 99 (492) 99 (487)
Marital status, %
 Married or living as married 79 (784) 79 (389) 80 (395)
  Single/widowed/Separated/divorced 21 (204) 21 (106) 20 (98)
Educational level, %
 High school or less 22 (215) 20 (99) 24 (116)
 Some college, Associates degree, or vocational school 38 (374) 41 (205) 34 (169)
  Bachelor’s degree or higher 40 (399) 39 (191) 42 (208)
Rural/Urban residence, %*
 Urban 85 (844) 86 (426) 85 (418)
 Rural 15 (144) 14 (69) 15 (75)
Household income, yearly, %
 <$29 999 13 (128) 12 (59) 14 (69)
 $30 000-49 999 19 (190) 21 (106) 17 (84)
 $50 000-69 999 19 (188) 19 (94) 19 (94)
 >$70 000 45 (441) 45 (221) 45 (220)
 Missing 4 (41) 3 (15) 5 (26)
Employment status, %
 Employed (for wages or self-employed) 62 (613) 63 (312) 61 (301)
 Nonemployed 38 (375) 37 (183) 39 (192)
Health care coverage, %
 Yes 97 (957) 98 (486) 96 (471)
 No 3 (31) 2 (9) 4 (22)
Has a personal health care provider, %
 Yes 89 (876) 89 (439) 89 (437)
 No 11 (112) 11 (56) 11 (56)
Personal history of breast and/or ovarian/Fallopian tube/peritoneal cancer, %
 Yes 97 (963) 97 (478) 98 (485)
 No 3 (25) 3 (17) 2 (8)
Personal history of ovarian cancer, %
 Yes 8 (75) 7 (36)  8 (39)
 No 92 (913) 93 (459) 92 (454)
Recruited relative, % 2.5 (25) 3.4 (17) 1.6 (8)

*  Rural/urban residence was based on Rural-Urban Computing Area (RUCA) codes at the zip code level. RUCA codes were developed by the University of 
Washington Rural Health Research Center and the US Department of Agriculture Economic Research Service (ERS), with the support of the federal Health 
Resource and Service Administration’s Office of Rural Health Policy and the ERS using standard Census Bureau urbanized area and urban cluster definitions in 
combination with work commuting data to characterize census tracts and later zip codes. The 10 RUCA categories were aggregated into urban (1–3) and rural (4–10) 
as recommended by the Washington, Wyoming, Alaska, Montana, and Idaho (WWAMI) Rural Health Research Center.
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Conclusions were similar with imputed data (9.2%, 95% 
CI = -0.1% to 24.6%).

Rural vs Urban Comparisons
Fifteen percent of the sample resided in rural areas. For all psycho-
social and informed decision-making outcomes, when a rural/urban 
effect was added to the linear model that included the interven-
tion group effect, only minor differences between the rural/urban 
groups were observed. The confidence intervals for the estimates 
of the rural/urban group differences all included zero suggesting 
that rural status did not have an effect on the psychosocial effects 
of testing for either the telephone or in-person groups (Table 6). 
On average, testing uptake was higher for rural than urban dwell-
ers in both groups, but the differences were not statistically sig-
nificant (rural telephone: 31.9%, 95% CI = 22.1% to 43.6%; rural 
in-person: 38.5%, 95% CI =  27.6% to 50.6%; urban telephone: 
20.0%, 95% CI = 16.4% to 24.2%; urban in-person: 30.6%, 95% 
CI = 26.2% to 35.5%).

Discussion
Telephone BRCA1/2 genetic counseling fulfilled the criteria 
for noninferiority to in-person remote genetic counseling with 
regard to anxiety, cancer-specific psychological distress, qual-
ity of life, knowledge, decisional conflict, decisional regret, and 
patient-centered communication outcomes. Because the goal 
of genetic counseling is informed decision-making, our find-
ings suggest that HBOC can be added to the list of conditions 
for which telephone counseling can be safely and effectively 
delivered. The rural and urban populations did not differ sta-
tistically on any outcome measure. Although not statistically 
significant, the higher uptake of testing in the rural population 
(35.1%) compared with the urban population (25.2%) suggests 
that the genetic screening interests of rural populations may be 
underserved by existing health care systems, perhaps because 
rural providers are less confident or equipped to provide genetic 
counseling or because of more barriers faced by rural popula-
tions (22,24,26).

Anxiety, 
change from baseline

Cancer-related distress,
change from baseline

Knowledge, 
change from baseline

Patient centeredness, 
Informativeness

Patient centeredness, 
interpersonal sensitivity

Patient centeredness, 
partnership building

Anxiety,
change from baseline

Cancer-related distress,
change from baseline

Decisional conflict

Decisional regret

Quality of life-physical,
change from baseline

Quality of life-mental,
change from baseline

6 months after last counseling

1 week after pretest counseling

-5     -2.5      0         2.5       5

Adjusted mean difference and 97.5% confidence interval

Noninferiority range

Group difference (TEL_GC minus IP-GC)
1 sided 97.5% confidence limit

Noninferiority range

Group difference (TEL_GC minus IP-GC)
1 sided 97.5% confidence limit

Figure 2. Effects and noninferiority ranges one week after pretest counseling and six months after the last intervention. The between-group inter-
vention differences were estimated using linear models together with one-sided 97.5% cluster bootstrap confidence intervals. One-sided 97.5% 
confidence intervals were used, because the goal was to test if telephone counseling was not unacceptably worse than in-person counseling. 
IP-GC = in-person genetic counseling; TEL-GC = telephone genetic counseling.
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Uptake of BRCA1/2 testing was not equivalent following 
the interventions; telephone counseling led to less testing than 
in-person counseling. The reason for this difference is unclear. 
The counseling approach used in our study is standard clinical 
practice that is consistent with counseling protocols published 
in the literature and best practices regarding health communica-
tions (39,61,62). A similar difference was found with a northeast 
genetic counseling–seeking sample with much higher uptake 
of testing overall (87% vs 27% in our study), fewer breast and 
ovarian cancer diagnoses (65% vs 97% in our study), more indi-
viduals of Jewish ethnicity (28% vs 1% in our study), higher 
educational level (70% had a four-year college degree vs 40% in 
our study), and household income level (79% reported a house-
hold income ≥$50 000 vs 64% in our study) (34). The previ-
ous study attributed the difference in test uptake rates to the 
additional travel requirement (to a blood draw site) following 
telephone counseling. Our findings suggest that it was not travel 
to a clinic for phlebotomy that led to these patterns, because 
testing kits were mailed in our study and most were buccal sam-
ples. However, travel time associated with dropping the Myriad 
Laboratories test kit into a Fed-Ex drop box may have somewhat 
limited access to testing, especially for rural dwellers who may 
have needed to drive far to the drop-off site. The ease of use of 
regular US Postal Service might have increased access to test-
ing if this strategy had been employed. Alternatively, the delay 
between telephone counseling and testing (vs immediate testing 
after in-person counseling) may have been because of reduced 
enthusiasm or changed the women’s decisions about testing. 
Many women in our study expressed concerns about out-of-
pocket expenses (30,63). The wait provided the opportunity for 
women to get additional information about coverage and discuss 
the decision with social network members, both of which may 
have influenced their decisions about testing.

A population-based, equivalency/noninferiority clinical trial 
in which high-risk women are provided with counseling in rural 
areas is a daunting undertaking, requiring a large sample of eligi-
ble women and considerable follow-up for diverse outcomes. Our 
study was possible because the Utah Population Database (36), 
and the National Cancer Institute Surveillance, Epidemiology, and 
End Results Program Utah Cancer Registry enabled us to iden-
tify high-risk women expeditiously and recruit across the state. 
There was some concern that our proactive recruitment approach 
might result in increased distress in women who undergo genetic 
counseling with or without testing, and that there may be more 
adverse psychological sequelae in the telephone counseling group 
(26). These concerns were not borne out. Both intervention groups 
showed improvements on measures of anxiety and cancer-specific 
psychological distress. A  similar proactive approach may be used 
to contact patients identified as meeting testing criteria through 
oncology practices, state and institutional cancer registries, or tools 
built into the electronic medical record system to offer them a 
choice of in-person or telephone counseling. With the proband’s 
permission, this strategy could also be used to promote cascade 
testing through at-risk relatives once a mutation is identified.

The relatively low test uptake rate in our study may be related 
to our proactive recruitment approach, to the fact that the cost of 
testing was not covered as part of the study, or to differences in 
demographics of our participants compared with those in other 
studies (34,64). Furthermore, our study did not focus on women 
who were members of families with a known BRCA1/2 mutation 
that may lead to higher uptake rates.

The study’s findings have implications for clinical care and 
health policy. Telephone delivery has the potential to increase 
reach of and access to genetic counseling (14,16,23–25,32) as the 
demand for genetic counseling increases. Although requested 
and preferred (65) by many patients, telephone counseling is not 

Anxiety, 
change from baseline

Cancer-related distress,
change from baseline

Knowledge, 
change from baseline

Quality of life-physical, 
change from baseline

Quality of life-mental, 
change from baseline

1 week after post-test counseling

-5     -2.5      0         2.5       5

Adjusted mean difference and 97.5% confidence interval

Noninferiority range

Group difference (TEL_GC minus IP-GC)

1 sided 97.5% confidence limit

Figure 3. Effects and noninferiority ranges one week after post-test counseling for women who were tested. The between-group intervention dif-
ferences were estimated using linear models together with one-sided 97.5% cluster bootstrap confidence intervals. One-sided 97.5% confidence 
intervals were used because the goal was to test if telephone counseling was not unacceptably worse than in-person counseling. IP-GC = in-person 
genetic counseling; TEL-GC = telephone genetic counseling.
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frequently offered because consensus-approved guidelines sug-
gest that in-person counseling is better than telephone counseling, 
and there is a lack of evidence supporting telephone counseling as 
an alternative genetic service delivery model (33,40). While some 
insurers, such as Aetna, Cigna, and Selecthealth, reimburse con-
sumers for telephone counseling, many do not (66,67). This has 
been a limitation of telephone counseling. However, our findings 
and those of a recent study that used a different recruitment and in-
person counseling (academic medical center vs community clinics) 
approach (34) demonstrate similar psychosocial outcomes.

These findings might help justify third-party payment and may 
motivate provider and institutional practices with regard to utiliz-
ing BRCA1/2 telephone counseling. New multigene panel testing 
for breast cancer hereditary panel testing is rapidly expanding and 
presents challenges for genetic risk communication, including 
higher rates of variants of unknown importance that increase the 
complexity of communicating uncertainties about risk. Research 
is needed to determine if telephone-based pretest and post-test 
genetic counseling is not inferior to in-person genetic counseling 
with regard to psychosocial, behavioral and clinical outcomes and 
equivalent regarding test uptake for multiplex tests.

Our study had several limitations. First, participants were pri-
marily non-Hispanic white and had a personal history of cancer, 
which may limit the generalizability of our findings to other popu-
lations. However, our findings are consistent with a recent non-
inferiority trial with a higher percentage of unaffected women 
who were self-referred and followed for three months post-coun-
seling (34). Further, access to genetic counseling for minorities is 
improved when telephone delivery is used (68,69). Second, only 
27% of women underwent BRCA1/2 testing, thereby restrict-
ing our ability to effectively assess for test result subgroup differ-
ences. As the cost of testing continues to decline, more women 
may choose to be tested (63). Third, women in our study were fol-
lowed up at six months only, which precludes conclusions about 
the long-term impact of telephone counseling. Finally, our findings 
may only be relevant to settings in which patients are counseled 
by board-certified genetic counselors based at an academic cancer 
center. Further, investigations are needed into the acceptance by 
clinicians of delivering cancer genetic counseling by telephone and 
the reach and effectiveness of counseling in diverse settings and 
with diverse populations.

In conclusion, telephone counseling, although leading to lower 
testing uptake, appears to be safe and as effective as in-person 
counseling with regard to minimizing adverse psychological reac-
tions, promoting informed decision making, and providing patient-
centered communication. Counseling via telephone can increase 
the reach of and access to genetic counseling and testing, while 
potentially reducing both structural barriers and travel-associated 
costs for both patients and counselors.
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