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W   
hen the tumor suppressor 

genes BRCA1 and BRCA2 

(BRCA1/2) are mutated, they 

are strongly associated with 

the development of breast 

and ovarian cancer (Jacobs et al., 2016). Commercial 

testing for BRCA1/2 mutations was first made avail-

able in 1996 and is now widely used for those at high 

risk (Ahn & Port, 2017). Within the United States, an 

estimated 350,000 women carry a BRCA1/2 mutation; 

however, it is likely that only 15% of these cases have 

been identified (Schwartz et al., 2014). Identification 

of women with a BRCA1/2 mutation is of important 

clinical significance because interventions can help 

reduce their risk of developing hereditary breast and 

ovarian cancer (HBOC), including early initiation 

of breast cancer screening, chemoprevention, and 

risk-reduction surgery, such as mastectomy or oopho-

rectomy (Schwartz et al., 2014). 

The U.S. Preventive Services Task Force supports 

genetic counseling and risk assessment for women 

at high risk for these mutations (Mette et al., 2016). 

Genetic counseling and risk assessment involves 

analysis of personal and family medical history, edu-

cation regarding cancer risk and prevention, as well 

as discussion of genetic testing and interventions 

for people who test positive for a BRCA mutation 

(Mette et al., 2016). Cancer genetic services have 

traditionally included in-person counseling with 

pre- and post-testing counseling provided by a qual-

ified health professional. However, the National So-

ciety of Genetic Counselors Service Delivery Model 

Task Force identifies four distinct methods for de-

livering genetic counseling services (Bradbury et al., 

2016), which include in-person genetic counseling 

(IPGC), group genetic counseling, telegenetics, and 

telephone genetic counseling (TGC) (McDonald, 

Lamb, Grillo, Lucas, & Miesfeldt, 2014). Telegenetics 

encompasses counseling services provided remotely 
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by live videoconferencing with visual and audio ac-

cess, whereas TGC is provided remotely via the tele-

phone (Buchanan, Rahm, & Williams, 2016). 

Genetic counseling may be delivered by genetic 

counselors, advanced practice nurses with a master’s 

degree, and genetic clinicians or physicians. Coun-

seling by a genetics counselor or clinician has been 

associated with improved adherence to cancer risk 

management, better informed surgical decision mak-

ing, increased cancer genetics knowledge, improved 

family communication regarding cancer risk, high 

patient satisfaction, decreased anxiety, and improved 

cost savings (Buchanan et al., 2015). 

A current barrier to genetic counseling services 

for women at high risk for HBOC is the availability of 

healthcare providers who can provide genetic counsel-

ing, most of whom reside at large academic medical 

centers (Bradbury et al., 2016). Women who do not live 

close to a medical institution offering these services 

may have to travel long distances for genetic counsel-

ing. Healthcare providers in the community often do 

not have the training to properly analyze a woman’s 

risk for HBOC or to provide appropriate guidance and 

counseling, which can lead to misinformed decision 

making, test-related distress, and unnecessary testing 

(Bradbury et al., 2016; Kinney et al., 2016).

The demand for genetic counseling has increased 

as genetic information has been integrated into med-

ical practice (Meropol et al., 2011). To meet the de-

mand for genetic services, alternatives to IPGC must 

be explored (Platten et al., 2012). Telegenetics and 

TGC are potential remotely delivered alternatives to 

traditional IPGC that can expand the reach of these 

services, as well as help save time and costs (Zillia-

cus et al., 2011). In theory, remotely delivered genetic 

counseling provides patients with the same educa-

tional resources as in-person counseling but reduces 

travel time and travel burden for patients and provid-

ers (Bradbury et al., 2016). Although these methods 

are promising means to improve access to counseling 

for at-risk people, they may not be equivalent to tra-

ditional in-person counseling. This review examines 

if any evidence supports remotely delivered genetic 

counseling via telephone (TGC) or telemedicine as 

effective alternatives to IPGC for people who are at 

high risk for HBOC.

Methods

Eligibility Criteria

This review included publications that evaluated out-

comes in people previously diagnosed with breast 

or ovarian cancer or who were considered to be at 

high risk for HBOC based on their family history. 

Studies were included if they used a telephone or a  

telegenetics-delivered genetic counseling interven-

tion. To be included, studies had to evaluate partici-

pant outcomes associated with genetic counseling or 

provide a cost analysis of genetic counseling. Study 

outcomes of interest included how IPGC compared 

to TGC in terms of HBOC knowledge, psychosocial 

outcomes (cancer-related distress, anxiety and de-

pression), testing uptake, patient–counselor commu-

nication, patient satisfaction (convenience and satis-

faction), and cost. 

To ensure that the most current and relevant pub-

lications were used in the review, studies published 

prior to January 2011 were excluded. Results were lim-

ited to English publications. Feasibility studies, case 

studies, abstracts, and posters were excluded. Stud-

ies that evaluated outcomes of genetic counseling for 

hereditary cancer syndromes other than HBOC were 

also excluded. Studies that evaluated genetic counsel-

or perceptions or outcomes are beyond the scope of 

this review and were not included. 

Search Strategy

Using the PRISMA (Preferred Reporting Items for Sys-

tematic Reviews and Meta-Analyses) guidelines, the 

authors conducted a systematic search of PubMed, 

Scopus, and CINAHL®. Studies were eligible for in-

clusion if they were published from January 2011 to 

November 2016. All three databases were searched on 

November 28, 2016, using the Medical Subject Head-

ing (MeSH) terms telemedicine, videoconferencing, genet-

ic counseling, and neoplasms. Additional search terms 

included telephone*, telehealth, telegenetic*, telemedicine, 

videoconferen*, genetic counseling, genetic, counsel*, e- 

genetic*, and cancer. A research librarian assisted in the 

literature search. 

In total, 151 records were identified across the 

three databases (see Figure 1). After duplicates were 

removed, 84 publications were available for review. 

Articles were initially screened by title and then by 

abstract content, with 17 articles remaining for full-

text review. A secondary review of references for rel-

evancy was included, and no additional studies were 

identified. Of the remaining 17 articles, a total of 10 

articles were excluded for the following reasons: five 

studies included participants with high-risk genetic 

conditions other than HBOC, two publications were 

feasibility studies, and three studies surveyed genet-

ic counselors and did not evaluate participant out-

comes. Articles were evaluated using a rapid critical 

appraisal tool to determine each study’s level of evi-

dence, quality, and application to practice (Melnyk & 

Fineout-Overholt, 2014). 
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Results

In examining the research articles included in this 

review, six themes emerged as common outcomes in 

the studies. Synthesis of the intervention results are 

organized by the following variables: HBOC knowl-

edge, psychological outcomes, genetic testing uptake, 

patient–counselor communication, cost, and patient 

satisfaction (see Table 1). 

Hereditary Breast and Ovarian Cancer Knowledge

Three studies evaluated HBOC knowledge. Schwartz 

et al. (2014) conducted a parallel-group, randomized, 

noninferiority trial (n = 669) comparing IPGC to TGC. 

BRCA1/2 knowledge was assessed at baseline and two 

weeks following completion of the genetic counseling 

intervention (Schwartz et al., 2014). BRCA1/2 knowl-

edge was measured using the Breast Cancer Genetic 

Counseling Knowledge Questionnaire, a validated 27-

item scale with a total score that is equivalent to the 

number of correct responses (Erblich et al., 2005). 

In Schwartz et al. (2014), knowledge attainment with 

TGC was not inferior to that with IPGC, and the results 

were comparable (Schwartz et al., 2014). For IPGC, the 

mean knowledge score increased from 17 at baseline to 

20.1 at two weeks after counseling; whereas with TGC, 

the mean knowledge score at baseline was 17.3 and in-

creased to 20.2 postcounseling. The lower bound of the 

97.5% confidence interval (CI) (–0.61) did not cross the 

noninferiority limit of –1, supporting the noninferiority 

of TGC (Schwartz et al., 2014). 

In a prospective cohort study of 195 high-risk 

women, Zilliacus et al. (2011) evaluated whether 

telegenetics was as effective as IPGC in improv-

ing patient outcomes, one of which included breast 

cancer knowledge. The study measured knowledge 

about breast cancer genetics using a 12-item true/false 

scale, with one point given for each correct response 

(Zilliacus et al., 2011). The mean score in the telege-

netics group improved from 7.7 to 8.7, and the mean 

score in the IPGC group increased from 7.4 to 8.9. 

Paired sample t tests showed that HBOC knowledge 

increased from baseline to follow-up in the IPGC 

group (t = –5.5, p < 0.001) and telegenetics group (t = 

–5.8, p < 0.001) (Zilliacus et al., 2011). 

In a two-armed, parallel-cluster, randomized, non-

inferiority trial directly comparing TGC to IPGC, 

Kinney et al. (2014) evaluated BRCA1/2 knowledge at 

baseline, one week after completion of pretest coun-

seling, and one week after post-test counseling. The 

authors used a 10-item index that awarded one point 

for each correct response. The mean score in the TGC 

group improved from 6.9 at baseline to 8.3 after com-

pleting post-test counseling. Within the IPGC group, 

the mean score at baseline was 7 and increased to 8.3 

after completion of post-test counseling (Kinney et al., 

2014). The difference between the groups fell within a 

one-sided 97.5% CI and revealed that TGC was nonin-

ferior to IPGC for knowledge attainment. 

Psychological Outcomes

Four studies addressed psychological outcomes. Kin-

ney et al. (2014) evaluated two psychosocial patient 

outcomes as part of a randomized, controlled trial di-

rectly comparing IPGC to TGC (n = 988). They eval-

uated cancer-specific distress and patient anxiety at 

four time points in the genetic counseling and testing 

process. Outcomes were evaluated at baseline, one 

week after pretest counseling, one week after post-

test counseling, and six months after completion of 

the last counseling session. Cancer-specific distress 

was evaluated with the validated 15-item Impact of 

Events Scale (IES), with scores ranging from 0–75 

(Horowitz, Wilner, & Alvarez, 1979). The noninferiority 

margin for cancer-specific distress was set at 4 points 

FIGURE 1. Studies Examining Remotely  

Delivered Genetic Counseling for HBOC

HBOC—hereditary breast and ovarian cancer

Records after dupli-

cates removed (n = 84)

Excluded by title (n = 55)

Excluded by abstract 

(n = 12)

Screened by title (n = 84)

Screened by abstract 

(n = 29)

Full-text articles 

assessed for eligibility 

(n = 17)

Studies included in 

synthesis (N = 7)

Full-text articles exclud-

ed (N = 10)

 ɐ Study participants 

not limited to those 

with HBOC (n = 5)

 ɐ Feasibility study  

(n = 2)

 ɐ Studies not evaluat-

ing patient outcomes 

(n = 3)

Records identified 

through database 

search (n = 151)
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TABLE 1. Study Outcomes Comparing IPGC to TGC

Study

HBOC Knowledge  

and Psychological Outcomes Genetic Testing Update and Cost

Patient–Counselor Communication  

and Patient Satisfaction

Butrick  

et al., 

2015

– Genetic testing update

 ɐ Randomization to IPGC, higher HBOC 

knowledge, lower perceived stress, and 

non-Hispanic White race were predictors 

of testing.

 ɐ Race predictive of testing in TGC arm

 ɐ Race not predictive of testing in IPGC arm

–

Chang  

et al., 

2016

– Cost

 ɐ Pretest counseling: TGC ($120) versus 

IPGC ($270)

 ɐ Counseling and genetic testing: TGC 

($3,680) versus IPGC ($4,060)

–

Kinney  

et al., 

2014

HBOC knowledge

 ɐ TGC equal to IPGC

Psychological outcomes

 ɐ Cancer-specific distress: TGC equal 

to IPGC 

 ɐ Anxiety: TGC equal to IPGC

Genetic testing update

 ɐ Testing uptake: IPGC greater than TGC at six 

months post-counseling

Patient–counselor communication

 ɐ Counselor informativeness: TGC equal 

to IPGC 

 ɐ Interpersonal sensitivity: TGC equal 

to IPGC 

 ɐ Partnership building: TGC equal to IPGC

Kinney  

et al., 

2016

Psychological outcomes

 ɐ Cancer-specific distress: TGC equal 

to IPGC 

 ɐ Anxiety: TGC equal to IPGC

Genetic testing update

 ɐ IPGC greater than TGC at one year 

post-counseling

–

Peshkin  

et al., 

2016

– – Patient–counselor communication

 ɐ Perception of genetic counselor’s 

ability to recognize emotions: IPGC 

greater than TGC

 ɐ Maintaining attention: IPGC greater 

than TGC

 ɐ Counselor providing support: IPGC 

greater than TGC

Schwartz 

et al., 

2014

HBOC knowledge

 ɐ TGC equal to IPGC

Psychological outcomes

 ɐ Cancer-specific distress: TGC equal 

to IPGC at two weeks and three 

months post-counseling

Cost

 ɐ TGC: $3,660

 ɐ IPGC: $3,774

Patient satisfaction

 ɐ TGC equal to IPGC

Zilliacus  

et al., 

2011

HBOC knowledge

 ɐ Increased in TGC and IPGC groups

Psychological outcomes

 ɐ Cancer-specific anxiety: TGC equal 

to IPGC

 ɐ Anxiety: TGC equal to IPGC

 ɐ Depression: TGC equal to IPGC

– Patient–counselor communication

 ɐ Perceived genetic clinician empathy: 

TGC equal to IPGC

 ɐ Perceived genetic counselor empathy: 

TGC equal to IPGC

Patient satisfaction

 ɐ TGC equal to IPGC

HBOC—hereditary breast and ovarian cancer; IPGC—in-person genetic counseling; TGC—telephone genetic counseling

(as established in the literature for IES) (Kinney et al., 

2014). The difference between groups was estimated 

using linear models in combination with a 97.5% clus-

ter bootstrap CI (Kinney et al., 2014). Cancer-specific 

distress scores in both intervention groups followed 

the same trajectory and decreased from baseline to 
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one week after pretest counseling, with an additional  

decrease one week after post-test counseling. Although 

a slight rise in scores was observed at six months in both 

groups, they remained below baseline. Mean differenc-

es in the cancer-specific distress scores between IPGC 

and TGC at each time interval were not significant and 

endorsed noninferiority of TGC for this outcome. 

Kinney et al. (2014) also evaluated participant 

anxiety using the Brief Symptom Inventory 18, a tool 

that contains a six-item anxiety subscale with scores 

ranging from 0–24 (Derogatis, 2001). The noninferior-

ity margin for participant anxiety was set at 5 points, 

which was less than 0.5 standard deviations from the 

IPGC mean score (Kinney et al., 2014). The base-

line score for the TCG and IPGC arms were similar 

(2.8 and 2.6, respectively), and both groups showed 

a decrease in anxiety scores at one week after pretest 

counseling (2.3 and 2.2, respectively). A further de-

crease in scores was observed at one week after post-

test counseling (2.2 and 2, respectively). Participants 

in both arms had a slight increase in scores at six 

months (2.7 and 2.5, respectively) but, as with cancer- 

specific distress, they remained below their baseline 

levels. The mean difference between the TGC and 

IPGC arms remained within the noninferiority margin, 

supporting noninferiority of TGC to IPGC for partici-

pant anxiety. 

Kinney et al. (2016) published a follow-up to their 

initial study in which they re-evaluated the same out-

comes at the one-year mark (N = 988). As with the find-

ings in the previous publication, the mean differences 

for both cancer-specific distress and anxiety between 

the two study arms at the one-year time point were 

within the noninferiority margins (five points as estab-

lished in the previous study), supporting noninferior-

ity of TGC to IPGC (Kinney et al., 2016). At one year, 

the mean cancer-specific distress score for participants 

who received TGC and IPGC was 11.19 and 10.06, re-

spectively (Kinney et al., 2016). The mean anxiety score 

for participants who received TGC had almost returned 

to baseline (2.74) compared to the IPGC arm (2.37), 

which remained below baseline (Kinney et al., 2016). 

Zilliacus et al. (2011) evaluated cancer-specific 

anxiety, as well as anxiety and depression, in partic-

ipants receiving telegenetics counseling. As in the 

Kinney studies, cancer-specific anxiety was measured 

using the IES (Horowitz et al., 1979). Anxiety and 

depression were evaluated with the validated Hos-

pital and Anxiety Depression Scale, a 14-item mea-

sure, with total scores ranging from 0–42. The mean 

cancer-specific anxiety score in the telegenetics and 

IPGC groups were comparable at baseline (20.8 and 

20.7, respectively), and both groups saw a decrease 

in this level at the one-month follow-up (17.5 and 

20.5). The upper limit of the CI for the mean change 

score was less than the prespecified noninferiority 

margin of five, supporting noninferiority of telege-

netics to IPGC for cancer-specific anxiety (Zilliacus 

et al., 2011). Both groups saw comparable decreases 

in the mean generalized anxiety (
—
X = –0.53, 95% CI 

[–1.81, 0.75], p = 0.42) and depression scores (
—
X = 

0.03, 95% CI [–1.04, 1.1], p = 0.96) from baseline to one 

month, suggesting no difference between the telege-

netics and IPGC arms (Zilliacus et al., 2011).

Schwartz et al. (2014) evaluated cancer-specific 

distress and compared this outcome in the IPGC and 

TGC intervention arms. As in the last two studies, 

cancer-specific distress was measured using the IES. 

In this study, measurements were made at baseline, 

after pretest counseling, and three months after re-

sult disclosure. After pretest counseling, participants 

receiving TGC had noninferior outcomes related to 

cancer-specific distress compared to participants 

who received IPGC (d = –1.6, upper-bound one-sided 

97.5% CI [0.27], noninferiority limit = 4) (Schwartz 

et al., 2014). Three months after result disclosure, 

cancer-specific distress outcomes in the TGC arm 

remained noninferior to the IPGC arm (d = –0.79, 

upper-bound one-sided 97.5% CI [1.16], noninferiority 

limit = 4) (Schwartz et al., 2014).

Genetic Testing Uptake 

Schwartz et al. (2014) evaluated genetic testing uptake 

(N = 988). Of the participants who completed pretest 

counseling, 272 receiving IPGC underwent genetic 

testing for BRCA1/2 compared to 251 who received 

TGC (relative risk = 0.93, 95% CI [0.88, 0.99]). Sta-

tistical analysis was completed using two one-sided 

tests approach, and the lower bound of the 90% CI 

fell outside the equivalence range (d = –5.9%, 90% CI 

[–10.3, –0.01]) (Schwartz et al., 2014). 

Consistent with the results from Schwartz et al. 

(2014), Kinney et al. (2014) found that BRCA1/2 test-

ing uptake in the TGC arm was not equivalent to the 

IPGC arm. Within the TGC arm, 101 women went on 

to receive genetic testing, compared to 139 partici-

pants in the IPGC arm (Kinney et al., 2014). Of the 

women who chose to undergo testing in the IPGC 

arm, 132 completed testing the same day in the clin-

ic (Kinney et al., 2014). In a subgroup analysis com-

paring genetic uptake in participants living in rural  

versus urban areas, genetic testing uptake was higher 

in participants who lived in rural areas in both arms of 

the study; however, the results were not statistically 

significant. In the rural setting, 31.9% (95% CI [22.1, 

43.6]) of participants who received TGC underwent 
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testing as opposed to 38.5% (95% CI [27.6, 50.6]) of 

participants who received IPGC (Kinney et al., 2014). 

For urban-dwelling participants, 20% (95% CI [16.4, 

24.2]) of participants who received TGC underwent 

testing compared to 30.6% (95% CI [26.2, 35.5]) of 

participants who received IPGC (Kinney et al., 2014). 

In their follow-up publication, Kinney et al. (2016) 

re-evaluated genetic testing uptake one year after 

completion of genetic counseling (N = 988). At one 

year, 27.9% of participants receiving TGC and 37.3% 

of participants receiving IPGC had undergone genet-

ic testing for BRCA1/2 (Kinney et al., 2016). A 95% CI 

in the difference of testing uptake was 2.2%–16.8%. 

Equivalence was set at –10% to 10%, and the results 

fell outside of this range, supporting nonequivalence 

of the two arms (Kinney et al., 2016). The authors 

also compared testing uptake in rural and urban 

populations. At the one-year mark, within the rural 

population, 38.7% (95% CI [26.2, 50]) of participants 

who received TGC had undergone genetic testing 

compared to 41.3% (95% CI [29.1, 53.9]) of partici-

pants who received IPGC. In the urban population, 

25.9% (95% CI [21.1, 30.9]) of participants who re-

ceived TGC underwent testing compared to 36.6% 

(95% CI [30.8, 42.8]) of participants in the IPGC arm 

(Kinney et al., 2014). 

Butrick et al. (2015) evaluated factors that influ-

enced genetic testing uptake. Using a logistic regres-

sion model, the authors found that predictors of com-

pleting genetic testing in the full sample of participants 

(N = 669) included randomization to IPGC, higher 

knowledge about HBOC, lower perceived stress, and 

non-Hispanic White race. For participants who re-

ceived IPGC, race and ethnicity were not associated 

with likelihood of undergoing testing; 94.2% of minori-

ty participants who received IPGC underwent genetic 

testing compared to 89.4% of non-Hispanic White par-

ticipants (odds ratio [OR] = 2.75, 95% CI [0.61, 12.5]). 

However, for participants who underwent TGC, race 

and ethnicity were significantly associated with the 

likelihood of getting genetic testing. In this arm, 68.4% 

of minority participants underwent genetic testing 

compared to 87% of non-Hispanic White participants 

(OR = 0.41, 95% CI [0.18, 0.92]) (Butrick et al., 2015).

Patient–Counselor Communication

Three studies compared communication outcomes 

for IPGC and TGC. Kinney et al. (2014) examined  

patient-centered communication one week after pre-

test counseling using a 13-item instrument adapted 

from a publication on physician–patient communi-

cation (Street, 1991). Higher scores indicated that 

patients had better perceptions of counselor infor-

mativeness, interpersonal sensitivity, and partnership 

building. TGC was found to be noninferior to IPGC 

for all three measures, as the scores for these mea-

sures in each arm fell within the study’s established 

10% noninferiority margin. 

In a study of 554 women, Peshkin et al. (2016) eval-

uated several outcomes related to patient–counselor 

communication comparing IPGC to TGC, including 

patients’ perceptions of the genetic counselors’ ability 

to recognize their emotions, patients’ ability to main-

tain attention during a counseling session, and per-

ceived emotional support from genetic counselors. For 

all measures, TGC was statistically nonequivalent to 

IPGC. For participants receiving IPGC, 68.8% reported 

that their genetic counselor was extremely effective at 

recognizing their emotions, compared to only 55.5% of 

the participants receiving TGC (χ2 [df = 1, n = 554] = 

10.39, p = 0.001). Bivariate predictors of higher per-

ceived emotional recognition included non-Hispanic 

White ethnicity, lower perceived stress, and higher 

physical quality of life (Peshkin et al., 2016). In the 

IPGC arm, 95% of participants reported that they had 

no difficulty maintaining attention during the session 

compared to 89.7% of patients receiving the TGC in-

tervention (χ2 [df = 1, n = 552] = 5.5, p = 0.019) (Peshkin 

et al., 2016). Of the participants in the IPGC arm, 66% 

of women reported that their genetic counselor was 

extremely effective at providing support in contrast to 

52.9% of participants receiving TGC (χ2 [df = 1, n = 554] = 

9.74, p = 0.002) (Peshkin et al., 2016). Race moderated 

the association between the study arm and perceived 

supportiveness of the genetic counselor; non-Hispanic 

White study participants reported higher levels of 

counselor support in IPGC compared to TGC (Peshkin 

et al., 2016).

Zilliacus et al. (2011) evaluated perceived relation-

al empathy of the healthcare provider (genetics coun-

selors and clinicians) delivering genetic counseling in 

a trial comparing IPGC to a telegenetics intervention. 

Relational empathy was evaluated using a 10-item 

scale, with total scores ranging from 0–50 and with 

higher scores indicating higher levels of perceived 

practitioner empathy. In this study, no difference ex-

isted between the IPGC and telegenetics arms regard-

ing perceived genetic clinician empathy (OR = –0.74, 

95% CI [–0.22, 1.69], p = 0.13) or perceived genetic 

counselor empathy (OR = –0.76, 95% CI [–1.73, 0.2], p = 

0.12) (Zilliacus et al., 2011). 

Cost

In an economic evaluation conducted alongside a ran-

domized, controlled trial comparing IPGC to TGC, 

Chang et al. (2016) used a microcosting approach 
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to itemize the value of each resource used in deliv-

ering genetic counseling to study participants. Cost 

estimates included staff travel and time, office space, 

overhead, patient time costs, and testing using na-

tional data for wage rates (Chang et al., 2016). For 

pretest counseling, the cost of delivery of TGC per 

participant counseled averaged $120, compared to 

$270 to deliver IPGC. The average total cost of coun-

seling and genetic testing with TGC was $3,680 versus 

$4,060 for IPGC. When comparing the cost of coun-

seling to detect one participant with a BRCA1/2 muta-

tion, based on detection rates of 10.1% for IPGC and 

9.9% for TGC, the average cost for patients receiving 

TGC totaled $37,160 compared to $40,330 for IPGC. 

Schwartz et al. (2014) also compared costs of TGC 

to traditional IPGC. To calculate costs, the authors 

considered time and travel expenses of staff and pa-

tients, the cost of genetic testing, and overhead need-

ed to provide pretest counseling, testing, and post-

test counseling (Schwartz et al., 2014). The average 

cost for IPGC was $3,774, compared to $3,660 for 

TGC. TGC costs were less because of shorter counsel-

ing sessions, less patient travel, and lower overhead 

costs. The greatest cost savings was for rural patients 

who completed telephone counseling with in-home 

buccal DNA testing, which equated to a cost savings of 

$321.40 more than usual care (Schwartz et al., 2014). 

Patient Satisfaction

Three studies evaluated outcomes related to par-

ticipant satisfaction with the delivery modality of 

genetic counseling. Peshkin et al. (2016) evaluat-

ed both patient-rated convenience and satisfaction 

with TGC compared to traditional IPGC. As part of a  

parallel-group, randomized, noninferiority trial, 72.4% 

of participants in the TGC arm rated the genetic 

counseling and testing process as extremely conve-

nient, compared to only 35% of participants in the 

IPGC arm (χ2 = [df = 1, N = 552] = 77.7, p < 0.0001) 

(Peshkin et al., 2016). The IPGC and TGC groups’ sat-

isfaction with the mode of genetic counseling did not 

differ; 83.1% of the participants in the TGC arm and 

86.8% of the IPGC arm were very satisfied with their 

counseling (χ2 = [df = 1, N = 552] = 1.48, p = 0.22) (Pe-

shkin et al., 2016). 

Schwartz et al. (2014) evaluated participant sat-

isfaction two weeks after completion of the genetic 

counseling intervention using the Genetic Counsel-

ing Satisfaction Scale, consisting of six questions. 

The items are scored on a five-point Likert-type scale 

summed to generate a final score with scores ranging 

from 6–30. Higher scores indicated higher satisfaction. 

The mean score for participants in the TGC arm was 

26.8 compared to 27 in the IPGC arm. After adjusting 

for multiple comparisons using the Holm-Bonferroni 

correction, TGC was found to be noninferior to IPGC 

(d = –0.16, lower-bound one-sided 97.5% CI [–0.7], 

noninferiority limit = –1) (Schwartz et al., 2014).

Zilliacus et al. (2011) surveyed all participants with 

the 18-item short form of the validated Medical Inter-

view Satisfaction Scale, with scores ranging from 0–54 

and with higher scores indicating greater satisfaction 

(Wolf, Putnam, James, & Stiles, 1978). In addition, 

participants in the telegenetics arm completed the 

validated Telemedicine Satisfaction Questionnaire, a 

14-item tool in which the user rates a statement about 

his or her experience with telegenetics on a five-point 

Likert-type scale ranging from 1 (strongly disagree) to 

5 (strongly agree) (Yip, Chang, Chan, & MacKenzie, 

2003). No difference existed between the IPGC and 

telegenetics arms for general counseling satisfaction 

(OR = –0.14, 95% CI [–1.06, 0.77], p = 0.76) (Zilliacus 

et al., 2011). The mean score for the Telegenetics Sat-

isfaction Questionnaire was 32; however, this ques-

tionnaire was administered only to the telegenetics 

participants, which did not allow for comparison of 

the two counseling modalities used in the study (Zil-

liacus et al., 2011). 

Discussion

As the randomized, controlled studies included in this 

review demonstrate, TCG is noninferior to IPGC in 

numerous participant outcomes. Both interventions 

resulted in similar BRCA knowledge acquisition, lev-

els of cancer-specific distress, anxiety, depression, 

and satisfaction with mode of counseling delivery. In 

addition, participants were more likely to find TGC 

to be very convenient (Peshkin et al., 2016). Findings 

from the two studies that examined cost breakdown 

for genetic counseling and testing demonstrated cost 

savings of TGC compared to IPGC. Cost savings in-

creased for rural people using TGC related to reduced 

travel costs for genetic counselors and participants 

(Chang et al., 2016; Schwartz et al., 2014). 

Although the prospective cohort study by Zillia-

cus et al. (2011) comparing telegenetics to IPGC did 

not directly evaluate noninferiority of telegenetics, 

both arms of the study demonstrated similar results 

in knowledge gained, patient satisfaction, cancer- 

specific anxiety, anxiety, depression, and perceived 

empathy of the counselor, indicating that telegenetics 

is likely an acceptable alternative method of deliver-

ing counseling services. 

IPGC outperformed TGC in genetic testing up-

take. Several possible factors may have contributed to 

this disparity. Participants who received IPGC could 
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KNOWLEDGE TRANSLATION

 ɐ Remotely delivered genetic counseling was noninferior to tradi-

tional, in-person genetic counseling for knowledge attainment and 

psychological outcomes.

 ɐ Patients who received in-person genetic counseling had higher 

rates of genetic testing completion compared to patients who re-

ceived remotely delivered genetic counseling.

 ɐ Patient satisfaction with the modality of genetic counseling re-

ceived was equivalent between methods, but remotely delivered 

counseling was more convenient.

complete genetic testing immediately following their 

consultation, whereas participants receiving coun-

seling delivered remotely could not complete testing 

immediately. The travel requirement for testing may 

have been an obstacle for some, preventing them 

from undergoing testing (Schwartz et al., 2014). This 

delay in testing may have also afforded TGC or tele-

genetics participants more time to deliberate about 

their decision and, ultimately, opt against undergoing 

genetic testing (Schwartz et al., 2014). 

Kinney et al. (2014) addressed the hypothesis that 

a delay in testing affects whether a person decides to 

undergo testing. In this study, participants receiving 

TGC were mailed buccal DNA testing kits to sub-

mit their samples via mail instead of traveling to a 

laboratory for blood testing. Despite testing kits be-

ing readily available, Kinney et al. (2014) found that 

uptake of BRCA1/2 testing was higher in the IPGC 

arm of the study. Higher uptake of genetic testing in 

the IPGC arm may not represent better likelihood 

of BRCA1/2 mutation detection. This discrepancy 

requires additional study. The researchers did not 

survey participants on their rationale for undergoing 

or forgoing genetic testing, which could have provid-

ed a better context for this disparity (Butrick et al., 

2015). 

Although participants receiving TGC had lower 

overall completion rates of genetic testing, when ex-

amining participant subgroups, Kinney et al. (2016) 

found that rural inhabitants had a higher uptake of 

genetic testing compared to participants residing in 

urban areas in the IPGC and TGC arms. This finding 

may suggest that the cancer genetic counseling and 

testing needs of rural-dwelling patients are unmet 

by the current healthcare system. High-risk people 

should be connected to these resources so that they 

can access services that may not have otherwise been 

available to them (Kinney et al., 2014). Expanding the 

availability of TGC may help fill this void. 

Disparities in outcomes between non-Hispanic 

White participants and minority participants were 

observed within the reviewed studies, particularly 

in the setting of TGC. Minority participants report-

ed lower levels of perceived emotional support from 

their genetic counselor. One hypothesis is that genet-

ic counselors have more difficulty reading nonverbal 

language from minority participants because of differ-

ences in cultural communication patterns (Peshkin et 

al., 2016). Education on culturally sensitive commu-

nication may help genetic clinicians recognize signs 

of distress and provide better support to all people. 

Another discrepancy was that minority women 

were significantly less likely to proceed with genetic 

testing when receiving TGC (Butrick et al., 2015). This 

may have been because of competing time demands, 

emotional concerns, or fear of discrimination (Pesh-

kin et al., 2016). Given that minority participants were 

vastly underrepresented in each of these studies, ad-

ditional studies that reflect a more diverse population 

are needed and should explore potential reasons for 

the outcome disparities.

Limitations

One of the limitations of the studies was lack of inclu-

sion of several important subgroups of high-risk pa-

tients, such as newly diagnosed patients with breast 

cancer, patients with metastatic ovarian cancer, and 

men (Peshkin et al., 2016; Schwartz et al., 2014). As 

noted, most of the study participants were non- 

Hispanic Whites. In addition, newly diagnosed pa-

tients often need prompt genetic testing because it 

may affect their surgical decision. TGC may not be 

a feasible option for this group of patients if there 

is a delay in specimen collection. Additional studies 

should compare the outcomes of TGC and IPGC in a 

more diverse patient population, which may help to 

increase generalizability of these results. 

Another potential limitation of the generalizability 

of this review is the relatively small number of recent 

randomized studies comparing modalities of genet-

ic counseling delivery for HBOC. Among the studies 

that were included in the review, Zilliacus et al. (2011) 

had a small sample size of 195 women, which may also 

limit the broader application of the findings. In addi-

tion, Schwartz et al. (2014) approached a significant 

number of women to participate in a study, but many 

declined because of a stated preference for IPGC 

(Schwartz et al., 2014). For those who have a strong 

preference for IPGC, TGC would likely be less effec-

tive; therefore, the results of the study may be skewed 

to positively favor outcomes of remotely delivered 

counseling modalities. At this time, no randomized 
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trials compare IPGC, TGC, and telegenetics, which 

would be beneficial to help distinguish if one modal-

ity is superior to the others when evaluating BRCA 

knowledge acquisition, psychosocial outcomes, test-

ing uptake, patient–counselor communication, cost, 

and patient satisfaction. 

Recent advances in cancer genomics have resulted in 

the identification of numerous genes beyond BRCA1/2 

that may contribute to HBOC risk. In many clinical set-

tings, the use of multigene panels to assess hereditary 

cancer susceptibility has become commonplace. To 

date, a randomized, controlled trial comparing IPGC to 

TGC in the setting of multigene panel testing for HBOC 

has not been conducted. It is important to explore the 

use of various modalities of genetic counseling in those 

receiving multigene panel testing, particularly because 

this is becoming the standard of care.

Implications for Nursing

Oncology nurses and advanced practice nurses strive 

to improve understanding, decision making, and treat-

ment outcomes for patients with cancer through the 

integration of genetic information into the care they 

provide (Hassen, Eggert, & Loud, 2016). As outlined in 

Essential Genetics and Genomics Competencies for Nurses 

With Graduate Degrees, advanced practice nurses can 

provide genetic education, counseling, and testing 

within their scope of practice and clinical setting (Gre-

co, Tinley, & Siebert, 2012). City of Hope, Fox Chase 

Cancer Center, and Cincinnati Children’s Hospital 

Medical Center offer intensive training programs in 

cancer genetics designed for nurses to broaden their 

professional practice (Hassen et al., 2016). Since 2014, 

advanced practice nurses have been able to receive cer-

tification in advanced genetics nursing from the Amer-

ican Nurses Credentialing Center through preparation 

of a professional portfolio (Senter & Hatfield, 2016).

Nationwide, there are about 50 advanced practice nurs-

es credentialed in genetics (Senter & Hatfield, 2016). 

As the need for genetics services grows, more nurses 

will pursue this credential and play a critical role in fill-

ing this healthcare void.

Increasing the number of advanced practice nurs-

es working in genetics, coupled with embracing the 

role that telehealth has in expanding patient access to 

care, can reduce geographic barriers for rural women 

seeking genetic counseling services (Henderson, Davis, 

Smith, & King, 2014). Advanced practice nurses who 

are not specialized in genetics but who are caring for 

high-risk cancer populations should be informed about 

the scope of genetics services that are available. These 

patients will likely need referral to genetic testing to 

make informed decisions about their medical care. Ad-

vanced practice nurses should be aware that telegenet-

ics and TGC exist as alternatives to traditional IPGC, 

information that may help providers connect their ru-

ral patients with resources that best suit their needs. 

Conclusion

The demand for genetic counseling is expected to grow 

in the coming years as innovation in cancer genomics 

reveals genes that may contribute to cancer predispo-

sition. Without increased access to genetic counseling 

services, people residing in nonmetropolitan areas 

may not be able to receive comprehensive counseling 

(Schwartz et al., 2014). Innovative delivery models to 

increase access to genetic counselors and clinicians are 

paramount moving forward. Insurance reimbursement 

continues to be a barrier to more widespread imple-

mentation of telegenetics and TGC. However, if TGC 

produces comparable outcomes to IPGC at a reduced 

cost, there is a strong case for insurance companies to 

provide reimbursement for these services. 

Danielle M. Fournier, MSN, RN, AGPCNP-BC, AOCNP®, is an 

advanced practice nurse in the Department of Head and Neck 

Surgery, Angela F. Bazzell, DNP, RN, FNP-BC, AOCNP®, is the 

associate director of advanced practice nurse programs, and Joyce 

E. Dains, DrPH, JD, RN, FNP-BC, FNAP, FAANP, is an associate 

professor in the Department of Nursing, all at the University of Texas 

MD Anderson Cancer Center in Houston. Fournier can be reached 

at dmfournier@mdanderson.org, with copy to ONFEditor@ons.org. 

(Submitted June 2017. Accepted August 2, 2017.)

The authors gratefully acknowledge Laurissa Gann, MSLS, AHIP, for 

her assistance with the literature review. 

Dains currently receives honorarium from Elsevier. 

Fournier and Bazzell completed the data collection. Bazzell provided 

statistical support. All authors contributed to the conceptualization 

and design, provided the analysis, and contributed to the 

manuscript preparation.

REFERENCES

Ahn, S., & Port, E.R. (2017). Genetic testing in patients with newly 

diagnosed breast cancer: Room for improvement. Journal 

of Clinical Oncology, 35, 2221–2223. https://doi.org/10.1200/

JCO.2017.72.8816

Bradbury, A., Patrick-Miller, L., Harris, D., Stevens, E., Egleston, B., 

Smith, K., . . . Domchek, S. (2016). Utilizing remote real-time 

videoconferencing to expand access to cancer genetic services 

in community practices: A multicenter feasibility study. Journal 

of Medical Internet Research, 18(2), e23. 

D
ow

nl
oa

de
d 

on
 0

7-
04

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.



JANUARY 2018, VOL. 45 NO. 1 ONCOLOGY NURSING FORUM 105ONF.ONS.ORG

Buchanan, A.H., Datta, S.K., Skinner, C.S., Hollowell, G.P., Beres-

ford, H.F., Freeland, T., . . . Adams, M.B. (2015). Randomized trial 

of telegenetics vs. in-person cancer genetic counseling: Cost, 

patient satisfaction and attendance. Journal of Genetic Counseling, 

24, 961–970. https://doi.org/10.1007/s10897-015-9836-6

Buchanan, A.H., Rahm, A.K., & Williams, J.L. (2016). Alternate 

service delivery models in cancer genetic counseling: A 

mini-review. Frontiers in Oncology, 6, 120.

Butrick, M., Kelly, S., Peshkin, B.N., Luta, G., Nusbaum, R., 

Hooker, G.W., . . . Schwartz, M.D. (2015). Disparities in uptake 

of BRCA1/2 genetic testing in a randomized trial of telephone 

counseling. Genetics in Medicine, 17, 467–475. 

Chang, Y., Near, A.M., Butler, K.M., Hoeffken, A., Edwards, S.L., 

Stroup, A.M., . . . Mandelblatt, J.S. (2016). ReCAP: Economic 

evaluation alongside a clinical trial of telephone versus in- 

person genetic counseling for BRCA1/2 mutations in geographi-

cally underserved areas. Journal of Oncology Practice, 12, 59. 

Derogatis, L.R. (2001). Brief Symptom Inventory 18: Administra-

tion, scoring and procedures manual. Minneapolis, MN: NCS 

Pearson.

Erblich, J., Brown, K., Kim, Y., Valdimarsdottir, H.B., Livingston, 

B.E., & Bovbjerg, D.H. (2005). Development and validation of 

a breast cancer genetic counseling knowledge questionnaire. 

Patient Education and Counseling, 56, 182–191.

Greco, K.E., Tinley, S., & Siebert, D. (2012). Essential genetic and ge-

nomic competencies for nurses with graduate degrees. Silver Spring, 

MD: American Nurses Association and International Society of 

Nurses in Genetics.

Hassen, E., Eggert, J., & Loud, J.T. (2016). Genetic risk and 

hereditary cancer syndromes. In C.H. Yarbro, D. Wujcik, & B.H. 

Gobel (Eds.), Cancer nursing: Principles and practice (8th ed., pp. 

135–165). Sudbury, MA: Jones and Bartlett Learning.

Henderson, K., Davis, T.C., Smith, M., & King, M. (2014). Nurse 

practitioners in telehealth: Bridging the gaps in healthcare 

delivery. Journal for Nurse Practitioners, 10, 845–850. 

Horowitz, M., Wilner, N., & Alvarez, W. (1979). Impact of Event 

Scale: A measure of subjective stress. Psychosomatic Medicine, 

41, 209–218.

Jacobs, A.S., Schwartz, M.D., Valdimarsdottir, H., Nusbaum, R.H., 

Hooker, G.W., DeMarco, T.A., . . . Peshkin, B.N. (2016). Patient 

and genetic counselor perceptions of in-person versus telephone 

genetic counseling for hereditary breast/ovarian cancer. Familial 

Cancer, 15, 529–539. https://doi.org/10.1007/s10689-016-9900-x

Kinney, A.Y., Butler, K.M., Schwartz, M.D., Mandelblatt, J.S., 

Boucher, K.M., Pappas, L.M., . . . Campo, R.A. (2014). Expand-

ing access to BRCA1/2 genetic counseling with telephone deliv-

ery: A cluster randomized trial. Journal of the National Cancer 

Institute, 106(12), dju328. https://doi.org/10.1093/jnci/dju328

Kinney, A.Y., Steffen, L.E., Brumbach, B.H., Kohlmann, W., Du, R., 

Lee, J.-H., . . . Schwartz, M.D. (2016). Randomized noninferi-

ority trial of telephone delivery of BRCA1/2 genetic counseling 

compared with in-person counseling: 1-year follow-up. Journal 

of Clinical Oncology, 34, 2914–2924. 

McDonald, E., Lamb, A., Grillo, B., Lucas, L., & Miesfeldt, S. 

(2014). Acceptability of telemedicine and other cancer genetic 

counseling models of service delivery in geographically remote 

settings. Journal of Genetic Counseling, 23, 221–228. https://doi 

.org/10.1007/s10897-013-9652-9

Melnyk, B.M., & Fineout-Overholt, E. (Eds.) (2014). Rapid critical 

appraisal checklists. In Evidence-based practice in nursing and 

healthcare: A guide to best practice (p. 539). Philadelphia, PA: 

Lippincott Williams and Wilkins.

Meropol, N.J., Daly, M.B., Vig, H.S., Manion, F.J., Manne, S.L., Ma-

zar, C., . . . Zubarev, V. (2011). Delivery of Internet-based cancer 

genetic counselling services to patients’ homes: A feasibility 

study. Journal of Telemedicine and Telecare, 17, 36–40. 

Mette, L.A., Saldívar, A.M.P., Poullard, N.E., Torres, I.C., Seth, 

S.G., Pollock, B.H., & Tomlinson, G.E. (2016). Reaching high-

risk underserved individuals for cancer genetic counseling by 

video-teleconferencing. Journal of Community and Supportive 

Oncology, 14(4), 162–168. https://doi.org/10.12788/jcso.0247

Peshkin, B.N., Kelly, S., Nusbaum, R.H., Similuk, M., DeMar-

co, T.A., Hooker, G.W., . . . Schwartz, M.D. (2016). Patient 

perceptions of telephone vs. in-person BRCA1/BRCA2 genetic 

counseling. Journal of Genetic Counseling, 25, 472–482. https://

doi.org/10.1007/s10897-015-9897-6

Platten, U., Rantala, J., Lindblom, A., Brandberg, Y., Lindgren, G., 

& Arver, B. (2012). The use of telephone in genetic counseling 

versus in-person counseling: A randomized study on counsel-

ees’ outcome. Familial Cancer, 11, 371–379. https://doi.org/ 

10.1007/s10689-012-9522-x

Schwartz, M.D., Valdimarsdottir, H.B., Peshkin, B.N., Mandelblatt, 

J., Nusbaum, R., Huang, A.-T., . . . King, L. (2014). Randomized 

noninferiority trial of telephone versus in-person genetic coun-

seling for hereditary breast and ovarian cancer. Journal of Clinical 

Oncology, 32, 618–626. https://doi.org/10.1200/JCO.2013.51.3226

Senter, L., & Hatfield, R. (2016). Nurse practitioners and genetic 

counselors: Collaborative roles in a complex system. Nurse 

Practitioner, 41(7), 43–49. 

Street, R.L., Jr. (1991). Physicians’ communication and parents’ eval-

uations of pediatric consultations. Medical Care, 29, 1146–1152.

Wolf, M.H., Putnam, S.M., James, S.A., & Stiles, W.B. (1978). The 

Medical Interview Satisfaction Scale: Development of a scale to 

measure patient perceptions of physician behavior. Journal of 

Behavioral Medicine, 1, 391–401.

Yip, M.P., Chang, A.M., Chan, J., & MacKenzie, A.E. (2003). De-

velopment of the Telemedicine Satisfaction Questionnaire to 

evaluate patient satisfaction with telemedicine: A preliminary 

study. Journal of Telemedicine and Telecare, 9, 46–50. https://doi 

.org/10.1258/135763303321159693

Zilliacus, E.M., Meiser, B., Lobb, E.A., Kelly, P.J., Barlow-Stewart, 

K., Kirk, J.A., . . . Tucker, K.M. (2011). Are videoconferenced 

consultations as effective as face-to-face consultations for 

hereditary breast and ovarian cancer genetic counseling? 

Genetics in Medicine, 13, 933–941. https://doi.org/10.1097/

GIM.0b013e3182217a19 

D
ow

nl
oa

de
d 

on
 0

7-
04

-2
02

4.
 S

in
gl

e-
us

er
 li

ce
ns

e 
on

ly
. C

op
yr

ig
ht

 2
02

4 
by

 th
e 

O
nc

ol
og

y 
N

ur
si

ng
 S

oc
ie

ty
. F

or
 p

er
m

is
si

on
 to

 p
os

t o
nl

in
e,

 r
ep

rin
t, 

ad
ap

t, 
or

 r
eu

se
, p

le
as

e 
em

ai
l p

ub
pe

rm
is

si
on

s@
on

s.
or

g.
 O

N
S

 r
es

er
ve

s 
al

l r
ig

ht
s.


