
UCSF
UC San Francisco Previously Published Works

Title
Evaluation of mailed results versus telephone disclosure of normal cancer genetic test 
results in a low-risk underserved population.

Permalink
https://escholarship.org/uc/item/5k6631ng

Journal
Translational Behavioral Medicine, 14(7)

Authors
Gilmore, Marian
Leo, Michael
Amendola, Laura
et al.

Publication Date
2024-06-27

DOI
10.1093/tbm/ibad084
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5k6631ng
https://escholarship.org/uc/item/5k6631ng#author
https://escholarship.org
http://www.cdlib.org/


Translational Behavioral Medicine, 2024, 14, 377–385
https://doi.org/10.1093/tbm/ibad084
Advance access publication 8 January 2024
Original Research

© Society of Behavioral Medicine 2024. All rights reserved. For commercial re-use, please contact reprints@oup.com for reprints and translation rights 
for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further 
information please contact journals.permissions@oup.com.

Evaluation of mailed results versus telephone disclosure 
of normal cancer genetic test results in a low-risk 
underserved population
Marian J. Gilmore1,*, Michael C. Leo2, Laura M. Amendola3, Katrina A. B. Goddard1,  
Jessica Ezzell Hunter1,4, Galen Joseph5, Tia L. Kauffman2, Bradley Rolf6, Elizabeth Shuster2, 
Jamilyn M. Zepp1, Benjamin S. Wilfond7,8 and Barbara B. Biesecker9

1Department of Translational and Applied Genomics, Kaiser Permanente Center for Health Research, Portland, OR, USA, 
2Kaiser Permanente Center for Health Research, Portland, OR, USA, 
3Medical Genomics Research, Illumina Inc., San Diego, CA, USA, 
4Genomics, Ethics, and Translational Research Program, RTI International, Research Triangle Park, NC, USA, 
5Department of Humanities and Social Sciences, University of California, San Francisco School of Medicine, San Francisco, CA, USA, 
6Division of Medical Genetics, Department of Medicine, University of Washington, Seattle, WA, USA, 
7Treuman Katz Center for Pediatric Bioethics, Seattle Children’s Research Institute, Seattle, WA, USA, 
8Department of Pediatrics, University of Washington School of Medicine, Seattle, WA, USA, 
9Analytics, RTI International, Washington, DC, USA
*Correspondence address. Department of Translational and Applied Genomics, Kaiser Permanente Center for Health Research, 3800 N Interstate Ave, 
Portland, OR 97227, USA. Tel: +1-971-232-9347; Fax: +1-503-335-2424; E-mail: marian.j.gilmore@kpchr.org

Abstract 
Scalable models for result disclosure are needed to ensure large-scale access to genomics services. Research evaluating alternatives to genetic 
counseling suggests effectiveness; however, it is unknown whether these findings are generalizable across populations. We assessed whether 
a letter is non-inferior to telephone genetic counseling to inform participants with no personal or family history of cancer of their normal results. 
Data were collected via self-report surveys before and after result disclosure (at 1 and 6 months) in a study sample enriched for individuals from 
underserved populations. Primary outcomes were subjective understanding of results (global and aggregated) and test-related feelings, ascer-
tained via three subscales (uncertainty, negative emotions, and positive feelings) of the Feelings About genomiC Testing Results (FACToR) mea-
sure. Secondary outcomes related to satisfaction with communication. Non-inferiority tests compared outcomes among disclosure methods. 
Communication by letter was inferior in terms of global subjective understanding of results (at 1 month) and non-inferior to telephoned results 
(at 6 months). Letter was non-inferior to telephone for aggregated understanding (at 6 months). Letter was superior (at 1 month) to telephone 
on the uncertainty FACToR subscale. Letter was non-inferior to telephone on the positive-feelings FACToR subscale (at 6 months). Letter was 
non-inferior to telephone for satisfaction with mode of result delivery and genetic test results. Communication via letter was inferior to telephone 
in communicating the “right amount of information.” The use of written communication to relay normal results to low-risk individuals is a prom-
ising strategy that may improve the efficiency of care delivery.

Lay summary 
Genetic counseling services delivered in the usual way—during clinic visits—can take up a lot of time for patients and genetic counselors. 
Alternatives to this practice have been studied among genetic counseling patients to spare genetic counselors’ time and expand access and 
flexibility for patients. Yet, in these studies, the participants have lacked diversity. So, it is not known how these research findings pertain to all 
populations. In this study, we looked at the use of an alternative care model, a mailed letter, for sharing normal genetic test results with study 
participants from underserved populations. We tested whether patients viewed the mailed letter as no worse than a telephone conversation 
with a genetic counselor, which has been shown to be well received by patients. We learned that study participants felt they understood their 
results, were not distressed to receive the results, and were satisfied with how their results were delivered. Lastly, we found that participants 
were more satisfied with the amount of information provided about their test results during the telephone conversation compared with the 
mailed letter. This study provides new information about different ways to deliver test results to individuals receiving genetic services.
Keywords: genetic counseling; normal test results; patient understanding; test-related feelings; patient satisfaction; alternative result delivery model
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Implications

Practice: Alternative genetic counseling delivery models have not been researched adequately in underserved populations to date. The 
results show that written communication appears to be an acceptable delivery model for normal cancer genetic test results in low-risk 
individuals from underserved populations.
Policy: There is an opportunity to consider the utility of written communication as a scalable alternative delivery model for normal genetic 
test-result disclosure in low-risk individuals.
Research: Future research should continue to evaluate written communication methods, including secure electronic communication, in all 
populations, including those with a personal and/or family history of cancer.

Introduction
Genetic counseling can be time-intensive for patients and 
genetics providers as it requires real-time communication, 
typically at prescheduled clinic visits, either in-person or by 
telephone [1, 2]. Alternative approaches for result disclosure, 
particularly when results are normal (i.e. no pathogenic or 
likely pathogenic variants or variants of uncertain significance 
reported), would allow genetic counselors to spend their time 
and expertise with individuals who need tailored healthcare 
recommendations at the time of result disclosure. While some 
alternative genetic counseling service delivery models show 
early evidence of effectiveness and patient acceptability, the 
most common alternative models, such as group classes and 
telegenetics, still require a genetic counselor to communi-
cate in real time, which limits the ability of these models to 
meet growing demand for services [3–5]. As such, alternative 
genetic counseling delivery models that rely less on real-time 
engagement with genetic counselors and are shown to be 
effective are in need.

The use of written communication for test results can scale 
efforts by avoiding in-person or telephone result disclosure. 
Recent studies evaluating disclosure of normal genomic 
screening results via mailed letter found that patients valued 
receiving the results, were satisfied with this method, and did 
not experience distress [6, 7]. Studies exploring other scalable 
delivery models (such as a prerecorded video, web-based plat-
form, and/or online report) in populations not known to be 
at increased risk and in those with normal test results found 
that participants report high certainty in understanding their 
results (findings from studies using prerecorded video and 
online report), and that a web-based platform was found to 
be non-inferior to genetic counseling as measured by partic-
ipant knowledge and test-specific distress [8–10]. Yet, these 
studies report a lack of diversity within their research popu-
lations. An evaluation of alternative delivery models in pop-
ulations underrepresented in clinical genomics research can 
inform the development and assessment of scalable models 
that benefit all who undergo clinical genetic testing [11–13].

The NIH-funded Cancer Health Assessments Reaching 
Many (CHARM) study is part of the Clinical Sequencing 
Evidence-Generating Research (CSER) consortium, which 
prioritized the evaluation of genomic medicine implementa-
tion in underserved populations at risk for barriers in access 
to care [14]. CHARM assessed a number of clinical interven-
tions with the potential to reduce inequities in cancer genetics 
services among these individuals [15]. The CHARM study 
provided an opportunity to generate and assess novel hypoth-
eses across multiple interventions implemented in the process 
of cancer genetic services delivery.

Herein we present the design and execution of a 
non-inferiority study to assess outcomes following delivery of 
normal exome-based genetic test results to participants within 
the CHARM study who were not known to be at increased 
hereditary cancer risk. In contrast to usual care genetic coun-
seling [16], we implemented a mailed letter for communica-
tion of normal test results. Non-inferiority analyses can be 
used to assess whether a newer method (a mailed letter) is no 
worse than the “standard” (genetic counseling by telephone). 
We hypothesized that the delivery of results via a mailed letter 
would be non-inferior to a genetic counselor reporting out 
results and answering questions by telephone.

Methods
Study population and recruitment
CHARM recruited English- and Spanish-speaking patients 
aged 18–49 years from two healthcare systems, Kaiser Perma-
nente Northwest (KPNW) and Denver Health (DH). KPNW 
is an integrated health care delivery system serving Oregon 
and southwest Washington. DH is an integrated safety-net 
health system in Denver, Colorado. CHARM focused on 
recruiting individuals who were “at risk of being medically 
underserved,” defined as those participants who reported low 
income, low education, Spanish as preferred language, being 
uninsured, identified as Hispanic ethnicity, a race other than 
White, as LGBTQ+, or were residents of medically under-
served areas. The recruitment period for CHARM was from 
August 2018 to March 2020.

Eligibility criteria
To clarify how the patient experience upstream of result 
disclosure differed from usual care, two other CHARM 
interventions are described briefly. Patients received pretest 
written genetics information via an online consent process, 
rather than pretest genetic counseling. It included educational 
elements covered in a typical genetic counseling visit. Patients 
were eligible for CHARM if their family history indicated an 
increased risk for hereditary cancer as determined by a family 
history collection and risk assessment tool developed within 
the study [17]. The study also assessed “limited family struc-
ture” (<2 female relatives living beyond age 45 on either side 
of the family) and “limited knowledge of family history” via 
the tool so that patients with limited health information on 
biological relatives met inclusion criteria for genetic testing 
[15]. Participants were required to receive results related to 
cancer risk and could choose to receive results related to other 
medically actionable conditions; a subset of participants were 
also offered carrier findings [18].
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Participants were not randomized to receive a specific 
mode of result disclosure (telephone or letter). For the first 
part of the CHARM study, result disclosures for all partici-
pants were conducted over the telephone by a study genetic 
counselor. However, to streamline the result disclosure pro-
cess (Fig. 1) the study design was altered partway through the 
study. Participants who (i) qualified for CHARM based on 
“limited family structure” or “limited knowledge of family 
history”; (ii) did not report a personal history of cancer; and 
(iii) had a normal test result in all categories, received their 
results via a mailed letter. These criteria minimized the chance 
that participants receiving a letter would be in need of per-
sonalized cancer screening recommendations that would have 
been provided by a genetic counselor.

Mode of result disclosure
Four board-certified genetic counselors, each with at least 
8 years of clinical experience, disclosed the test results 
by telephone. Telephone visits were conducted in English 
or with a professional Spanish-language interpreter if the 
participant’s preferred spoken language was Spanish or if 
a Spanish-language interpreter was requested. Participants 
whose results were disclosed by telephone also received 
a mailed letter summarizing their conversation with the 
genetic counselor.

CHARM genetic counselors designed a normal results 
letter (Supplementary Materials) that contained key con-
tent elements relevant to result disclosure in an a priori 
low-risk individual. The letter encouraged participants to 
contact the study if they wanted to speak with a genetic 
counselor. For accessibility, the letter was written at a 
seventh-grade reading level, using plain language and active 
voice and with a minimum of genetic terms and jargon, 
in keeping with CHARM communication goals. The letter 
was translated into Spanish to “generate an accurate and 
culturally coherent product” [19]. The Spanish-language 
letter was sent to participants who stated a preference for 
communication in Spanish.

The laboratory test report, written in English, was mailed 
to all participants, either with the normal results letter or the 
letter summarizing the telephone conversation. After result 

disclosure, a clinical summary note and the laboratory test 
report were placed in the participant’s electronic medical 
record. In the CHARM study, the decision was made to use 
the term “normal results” rather than “negative results” in 
patient-facing materials and genetic counseling visits with the 
goal of clearly conveying the meaning of the results.

Outcomes
Data for this study were primarily collected using partici-
pant surveys. A baseline survey, administered before result 
disclosure, collected demographic information. Some miss-
ing demographic data, including race/ethnicity information, 
were gathered from the electronic medical record. Two sur-
veys were administered after result disclosure: the 1-month 
post-results survey was administered for completion within 1 
month of result disclosure, and the 6-month post-results sur-
vey was administered for completion 5–7 months after result 
disclosure. Participants who did not complete the 1-month 
survey were still able to complete the 6-month survey. Data 
about mode of result disclosure (letter or telephone visit) 
and language (English or Spanish) of result disclosure were 
collected through a secure CHARM study tracking system. 
Primary outcomes were subjective understanding of results 
using two measures and test-related feelings using three 
subscales (uncertainty, negative emotions, and positive feel-
ings) of the Feelings About genomiC Testing Results (FAC-
ToR) measure, assessed in the 1- and 6-month surveys. This 
allowed evaluation of both the initial and longer-term impact 
of results. Secondary outcomes were degree of satisfaction 
with aspects of communication, assessed in the 1-month sur-
vey. All measures used for these analyses were harmonized 
CSER consortium measures (https://anvilproject.org/con-
sortia/cser/resources) with the exception of the aggregated 
subjective understanding measure, which was CHARM 
study-specific and novel.

Subjective understanding of results
Two measures were included to assess subjective under-
standing. A one-item assessment of global understanding: 
“How well do you understand your test results?” was mea-
sured on a five-point, Likert-type scale (1 = Not at all to 5 = 
Extremely). Additionally, the following four items related to 
the impact of cancer genetic test results were used to assess 
subjective understanding: “I understand what my test result 
means for my health,” “I understand what I need to do based 
on my test result,” “I understand what my test result means 
for my family,” and “I understand which family members I 
need to share my test result with” and each were measured 
on a five-point, Likert-type scale (1 = Strongly disagree to 5 
= Strongly agree). We used principal-axis factor analysis to 
determine whether the items could be aggregated into one 
measure to limit multiple testing. Aggregation is supported if 
all the items load on one factor that explains at least 60% of 
the variance of the items, each item has a minimum loading 
of 0.50, and the internal consistency of the items as measured 
by Cronbach’s alpha is at least 0.70. One factor explained 
73% (1-month; 74% 6-month) of the variance in the four 
subjective understanding items, and all items loaded >0.83 
(1-month; 0.80 6-month) and had a Cronbach’s alpha of 
0.91 (1-month; 0.91 6-month), all of which met the crite-
ria for aggregation. We performed aggregation by taking the 
mean of the items [20].Figure 1 Study flow of the disclosure of normal genetic test results.

http://academic.oup.com/tbm/article-lookup/doi/10.1093/tbm/ibad084#supplementary-data
https://anvilproject.org/consortia/cser/resources
https://anvilproject.org/consortia/cser/resources
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Test-related feelings
The FACToR measure, with 12 items and four subscales (neg-
ative emotions, positive feelings, uncertainty, and privacy con-
cerns) was developed to assess personal responses to receiving 
genomic test results [21]. For this analysis, we used three of 
four subscales: uncertainty, negative emotions, and positive 
feelings. The subscales were scored based on CSER consor-
tium validation results, which recommended a realignment of 
one item from the uncertainty subscale (dealing with frustra-
tion) to the negative emotions subscale. The privacy concerns 
subscale of FACToR was not used for this analysis due to min-
imal expected privacy concerns for normal results in partici-
pants without a reported personal or family history of cancer.

Satisfaction
Five items assessed satisfaction with aspects of communication 
regarding result disclosure. The first item asked: “How satis-
fied were you with receiving your genetic test results this way?” 
and included response choices of “Very satisfied,” “Somewhat 
satisfied,” “Somewhat dissatisfied,” and “Very dissatisfied.” 
The second item asked: “Would you have preferred to receive 
your genetic test results in a different way?” and included 
response choices of “No” and “Yes.” If a respondent chose 
“Yes,” additional choices provided were “In-person,” “Over 
a videoconference,” “Other,” “By mail” (telephone disclosure 
participants only) or “By phone” (letter participants only). The 
third item asked: “Is there anything else you wish you could 
change about how your genetic test results were communicated 
to you in the CHARM study?” and included response choices 
of “No” and “Yes.” If a respondent chose “Yes,” they were 
asked to explain in an open text field. The fourth item asked: 
“Overall, how satisfied are you with your genetic test results?” 
and included response choices of “Very satisfied,” “Somewhat 
satisfied,” “Somewhat dissatisfied,” and “Very dissatisfied.” 
The fifth item asked: “Overall, how much information did you 
receive about your genetic test results?” and included response 
choices of “Too much,” “About right,” and “Too little.”

Statistical analyses
We assessed for differences between the two modes of result 
disclosure, mailed letter and telephone visit with a genetic 
counselor, using Fisher’s exact tests and Cramer’s V as a mea-
sure of magnitude for categorical variables and independent 
samples t-test for continuous variables for various sociode-
mographic characteristics and baseline measures.

For examining the non-inferiority of letter versus tele-
phone visit (reference) on the primary and secondary 
outcomes, we calculated the mean difference between 
mode of result disclosure with a 2-sided 95% CI [22]. 
Non-inferiority is supported if the CI did not exceed the 
prespecified non-inferiority margin (δNI) which was based 
on a 75% ratio of means for subjective understanding and 
FACToR subscales and 80% for communication satisfac-
tion and the CI contained zero. For example, if the mean 
for the telephone group on global subjective understanding 
was 4, then the δNI is 1 (75% of 4 = 3; non-inferiority 
margin = 4 − 3 = 1). Thus, for a δNI of 1, a treatment that 
was 0.4 worse with a 95% confidence interval of 1.1 worse 
to 0.3 better is not non-inferior (because it could be as 
much as 1.1 > 1 worse). However, if the confidence interval 
was from 0.9 worse to 0.1 better, it would be considered 
non-inferior for this δNI.

The subjective understanding and satisfaction measures are 
novel, and the test-related feelings measure via FACToR have 
not, to our knowledge, been used in published non-inferiority 
analyses to date. Given the lack of precedence for determin-
ing clinically meaningful δNI for these measures, we reviewed 
prior literature evaluating alternative delivery models for 
genetic test results to inform the decisions for clinically mean-
ingful δNI [9, 23]. We expected few negative outcomes in our 
study population of a priori low-risk individuals receiving 
normal genetic test results, so decided on a conservative δNI 
for the FACToR subscales. Satisfaction with genetic counsel-
ing is commonly reported as high [24, 25], so we adapted the 
δNI accordingly to capture a clinically meaningful difference 
between mode of result disclosure.

Results
Study population
One hundred thirty-eight CHARM participants were eligible 
for inclusion in this study. Regardless of whether they received 
results by letter or telephone, participants had similar distribu-
tions of age, gender identity, education, health literacy score, 
and numeracy score (Table 1). Of participants who received 
results by telephone, 8% (6/73) used a Spanish-language 
interpreter. Of participants who received results by mail, 
23% (15/65) received the normal results letter in Spanish. 
The higher proportion of Spanish as the preferred language 
for those who received results by letter may be explained by 
a later recruitment start date at DH and higher proportion of 
Spanish speakers at DH, given that we implemented a mailed 
normal results letter partway through the study.

Primary outcomes
Receipt of results via letter was inferior to receipt via telephone 
for global subjective understanding of results on the 1-month 
survey and non-inferior on the 6-month survey (Fig. 2). For 
aggregated subjective understanding related to cancer genetic 
test results, telephone was significantly better than letter, but 
letter was non-inferior to phone on the 1-month survey; letter 
was non-inferior to telephone on the 6-month survey. Evalua-
tion of the FACToR uncertainty subscale revealed that receipt 
of results via letter was superior to receipt of results via tele-
phone counseling on the 1-month survey and inconclusive 
on the 6-month survey. For the negative emotions subscale, 
non-inferiority testing was inconclusive on both the 1-month 
and 6-month survey. The positive-feelings subscale indicated 
that result disclosure via telephone was significantly better 
than letter, but letter was non-inferior to telephone on the 
1-month survey. Receipt of results via letter was non-inferior 
to receipt of results via telephone for the positive-feelings sub-
scale on the 6-month survey.

Secondary outcomes
The receipt of a letter was non-inferior to genetic counsel-
ing by telephone for satisfaction with the mode of results 
delivery and satisfaction with the genetic test results them-
selves (Fig. 3). When participants were asked whether they 
would want to receive their results in a different way, and 
whether there was anything they wished they could change 
about how their genetic test results were communicated, 
non-inferiority tests were inconclusive. Five participants 
who received a normal results letter suggested email or other 
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Table 1 Demographic characteristics of study population

Characteristic Participants with 
normal results 
(telephone) N = 73
N (%)

Participants with 
normal results  
(letter) N = 65
N (%)

P-value Cramér’s V

Gender identity .79 0.15
 � Female 47 (64) 42 (65)
 � Male 15 (21) 13 (20)
 � Transgender female 0 (0) 0 (0)
 � Transgender male 1 (1) 0 (0)
 � Non-binary/Genderqueer 3 (4) 1 (2)
 � Not sure/Questioning 0 (0) 0 (0)
 � Another gender identity 0 (0) 0 (0)
 � Prefer not to answer 0 (0) 1 (2)
 � Missinga 7(10) 8 (12)
Race/Ethnicity .10 0.28
 � American Indian, Native American, or Alaska Native 1 (1) 0 (0)
 � Asian 8 (11) 4 (6)
 � Black or African American 4 (6) 4 (6)
 � Middle Eastern or North African/Mediterranean 0 1 (2)
 � White or European American 37 (51) 23 (35)
 � Chose two or more categories, not including Hispanic 5 (7) 2 (3)
 � Chose two or more categories, including Hispanic 1 (1) 2 (3)
 � Hispanic/Latino(a) 17 (23) 29 (45)
Results communication language
 � English 67 (92) 50 (77) .02 0.21
 � Spanish 6 (8) 15 (23)
Education .14 0.28
 � Less than high school 3 (4) 4 (6)
 � Some high school 2 (3) 9 (14)
 � High school graduate 6 (8) 9 (14)
 � Some post-high school training 17 (23) 9 (14)
 � Associate or vocational degree 7 (10) 4 (6)
 � Bachelor’s degree 24 (33) 16 (25)
 � Graduate or professional degree 7 (10) 6 (9)
 � Missinga 7 (10) 8 (12)
Household income .66 0.18
 � “Less than $20,000” 12 (16) 6 (9)
 � “$20,000 to $39,999” 16 (22) 12 (19)
 � “$40,000 to $59,999” 12 (16) 14 (22)
 � “$60,000 to $79,999” 6 (8) 10 (15)
 � “$80,000 to $99,999” 7 (10) 5 (8)
 � “$100,000 to $139,999” 8 (11) 5 (8)
 � “$140,000 or more” 5 (7) 3 (5)
 � Missinga 7 (10) 10 (15)
Age in years (mean, SD, and min-max) 36.0, 8.7, 18–49 35.5, 7.8, 18–49 .76 Cohen’s d = 0.05
Subjective numeracy scale-3 score (mean, SD, and min–max)b 13.6, 3.9, 4–18 12.2, 4.5, 3–18 .08 Cohen’s d = 0.32
Health literacy score (mean, SD, and min–max)b 18.3, 2.4, 11–20 17.9, 2.2, 10–20 .39 Cohen’s d = 0.15
Population at elevated risk for being underservedc 52 (71) 53 (82) .16 0.12

a Missing includes participants who did not take the baseline survey or skipped the relevant question.
b Assessed only for individuals completing this portion of the baseline survey.
c Population at risk of being medically underserved is defined by the CHARM study as participants meeting at least one of these criteria: a race other than 
White, Hispanic ethnicity, low-income, low-education, Spanish as preferred language, residents of medically underserved area, uninsured, or who identify as 
LGBTQ+.
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online communication as an alternative delivery method. 
When evaluating the “right” amount of information pro-
vided about their test results, receipt of results via letter was 
inferior to receipt of results via telephone conversation with 
a genetic counselor. The normal results letter encouraged 
participants to contact CHARM if they wanted to speak 
with a genetic counselor, and no participants contacted the 
study to pursue this option.

Discussion
This analysis provides evidence for the acceptability of writ-
ten communication via mailed letters for disclosing normal 
cancer genetic test results to a priori low-risk individuals. Our 
study found that mailed letters were non-inferior to result dis-
closures by telephone for subjective understanding of results 
(global and aggregated) and the positive-feelings FACToR 
subscale at 6 months after result disclosure. Additionally, 

Figure 2 Participant response to receiving genetic test results.
The shaded area represents the zone of non-inferiority. The bold line at the end of the shaded horizontal bar represents the non-inferiority margin (δNI) for a given 
measure. If the confidence interval is contained within the shaded area, it is considered non-inferior. A result is inconclusive if the confidence interval crosses over 
both the δNI (the bold line) and 0.

Figure 3 Degree of participant satisfaction with result disclosure.
The shaded area represents the zone of non-inferiority. The bold line at the end of the shaded horizontal bar represents the non-inferiority margin (δNI) for a given 
measure. If the confidence interval is contained within a shaded area, it is considered non-inferior. A result is inconclusive if the confidence interval crosses over 
both the δNI (the bold line) and 0.
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mailed letters were non-inferior to result disclosures by 
telephone for satisfaction with mode of result delivery and 
genetic test results. However, mailed letter was inferior to 
result disclosure by telephone in conveying the “right amount 
of information” at result disclosure.

The short-term inferiority of mailed letter as measured by 
global subjective understanding may be due to the interpersonal 
aspect of real-time communication where participant ques-
tions and/or concerns can be addressed. The initial aggregated 
subjective understanding results are challenging to accurately 
interpret. The 6-month timepoint likely represents long-term 
subjective understanding of results (global and aggregated) for 
disclosure of normal test results. It is important to consider if 
sufficient value is added by having a genetic counselor disclose 
results by telephone, when in the long term a mailed letter 
was “as good as” telephone genetic counseling for subjective 
understanding in individuals where there are no personalized 
care recommendations to act upon. These findings are aligned 
with prior research exploring understanding of normal results 
disclosed via mailed letter [7], while also providing evidence of 
subjective understanding from a more diverse study population.

Analysis using the FACToR subscales assessed personal 
responses to receiving genomic test results in CHARM. The 
short-term preference for mailed letter result disclosure on the 
FACToR uncertainty subscale may be explained by the hypoth-
esis that the content of the mailed letter conveyed key informa-
tion directly and succinctly, and allowed participants to revisit 
the letter content immediately after result disclosure. While it is 
challenging to accurately interpret the initial positive-feelings 
subscale results, at 6 months a mailed letter was “as good as” 
telephone result disclosure, which is likely an acceptable out-
come in low-risk individuals with normal genetic test results. 
This 6-month time point likely represents the long-term per-
spective of participants related to positive feelings associated 
with receiving their genetic test results. We had inconclusive 
results for some of the FACToR subscales (uncertainty on 
6-month survey, negative emotions on both 1- and 6-month 
survey); an inconclusive result indicates that no statistically sig-
nificant difference was seen between the two result disclosure 
methods (telephone and letter), while at the same time, there 
was not sufficient evidence for non-inferiority [26].

For secondary outcomes of satisfaction with communica-
tion, letter was non-inferior to telephone for mode of results 
delivery and satisfaction with the genetic test results. Addi-
tionally, we found that mailed letter was inferior to telephone 
genetic counseling for the “right amount of information” pro-
vided about the genetic test results. Previous research eval-
uating participant response to receiving normal genetic test 
results by mailed letter revealed participant disappointment 
about lack of detail and risk information they received from 
their results [27]. The current study expands upon this prior 
finding by evaluating mailed normal results in a study pop-
ulation with increased diversity, which informs the broader 
generalizability of the findings. We had inconclusive results 
for the items assessing the preference for a different mode 
of test-result disclosure and changing anything else about the 
communication of results. None of the 65 participants who 
received their normal results via letter reached out to speak 
with a study genetic counselor, as offered in this letter, which 
may not be surprising given they received normal results and 
there was overall satisfaction with receiving their results in 
this way. This observation is consistent with other recent 

studies that also found minimal uptake of optional genetic 
counseling after receipt of normal results by mail [28, 29]. 
Previous reviews of cancer genetic counseling communication 
have acknowledged overrepresentation by people who iden-
tify as White, are older, and those of higher socioeconomic 
status [30, 31]. Exploratory research evaluating the concept 
of mailed letters for pharmacogenomic results with individu-
als who self-identified primarily as African American found 
overall acceptability of receiving non-life-threatening genetic 
results this way [32]. Similarly, our results show that a results 
letter is “as good as” a telephone call from a genetic counselor 
for disclosing normal genetic test results in an underserved 
population, as measured by both global and aggregated sub-
jective understanding and the positive-feelings subscale.

Our evaluation of satisfaction with aspects of 
results-disclosure communication reveals that written com-
munication via mailed normal results letter can be improved. 
Future iterations of written communication content could 
alter the amount of information provided, which may increase 
satisfaction related to receipt of the “right amount of informa-
tion.” Qualitative studies could facilitate generation of future 
iterations of the normal results letter, with a focus on assess-
ing what information people would like to receive with their 
normal results. However, alterations to the normal results let-
ter must take readability into account. Previous research has 
found that explaining genome sequencing results, including 
normal results, at an appropriate reading level in writing is dif-
ficult to accomplish [33]. Last, in keeping with ways providers 
in other specialties often return normal results, sharing written 
communication via a secure electronic method (such as the 
patient portal of the electronic medical record) could be uti-
lized, which was suggested in open text field survey responses 
by a small number of CHARM participants.

Limitations
The number of participants in this study limits the generaliz-
ability of the findings. Participants were not randomized and 
not everyone completed both surveys. The feelings of those 
who did not complete the surveys may have influenced the 
results if they preferred one method over the other. Because 
participants self-reported their understanding, we do not 
know the specific aspects of communication they did or did 
not understand. However, the groups were similar and not 
significantly different on various characteristics (Table 1), 
which provides some confidence that the groups are com-
parable. Additionally, while we have data from both the 
1-month and 6-month timepoints for our primary outcomes, 
we did not perform a longitudinal analysis, so there could 
be other reasons for the differences observed between these 
two timepoints. We did not evaluate how other materials 
mailed to participants could have impacted our outcomes. 
Prior research on the use of mailed letters to disclose nor-
mal genomic-sequencing results concluded that almost half 
of respondents found the laboratory report difficult to under-
stand, suggesting that the inclusion of such a report could 
negatively impact understanding [6].

Conclusion
The delivery of normal cancer genetic test results by mail 
to low-risk individuals is a promising model that, to our 
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knowledge, has not been thoroughly evaluated in under-
served populations. Our research found that normal results 
letters sent to low-risk individuals resulted in adequate—
albeit subjective—understanding, did not cause significant 
distress related to the receipt of the test results, and were 
acceptable to participants. These findings provide an initial 
understanding of the impact of results delivered via mailed 
letter for normal cancer genetic test results in low-risk, 
underserved populations. Further research is needed to deter-
mine whether normal results letters would be acceptable to 
patients at higher a priori risk due to a personal and/or fam-
ily history of cancer. Our findings may be used to contribute 
to the implementation of broad, equitable services among all 
populations in a scalable manner.
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Supplementary material is available at Translational 
Behavioral Medicine online.
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