
R E S E A R C H Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Mooney et al. Hereditary Cancer in Clinical Practice           (2023) 21:28 
https://doi.org/10.1186/s13053-023-00273-1

Hereditary Cancer in Clinical 
Practice

*Correspondence:
Ryan Mooney
ryan.mooney@hci.utah.edu

Full list of author information is available at the end of the article

Abstract
Background Lynch Syndrome is among the most common hereditary cancer syndromes and requires ongoing 
cancer surveillance, repeated screenings and potential risk-reducing surgeries. Despite the importance of continued 
surveillance, there is limited understanding of patient experiences after initial testing and counseling, the barriers or 
facilitators they experience adhering to recommendations, and how they want to receive information over time.

Methods A cross-sectional, observational study was conducted among 127 probands and family members who had 
received genetic testing for Lynch Syndrome. We conducted semi-structured interviews to determine proband and 
family member experiences after receiving genetic testing results including their surveillance and screening practices, 
information needs, and interactions with health care providers. Both closed-ended and open-ended data were 
collected and analyzed.

Results Both probands (96.9%) and family members (76.8%) received recommendations for follow-up screening and 
all probands (100%) and most family members (98.2%) who tested positive had completed at least one screening. 
Facilitators to screening included receiving screening procedure reminders and the ease of making screening and 
surveillance appointments. Insurance coverage to pay for screenings was a frequent concern especially for those 
under 50 years of age. Participants commented that their primary care providers were often not knowledgeable 
about Lynch Syndrome and surveillance recommendations; this presented a hardship in navigating ongoing 
surveillance and updated information. Participants preferred information from a knowledgeable health care provider 
or a trusted internet source over social media or support groups.

Conclusions Probands and family members receiving genetic testing for Lynch Syndrome generally adhered to 
initial screening and surveillance recommendations. However, factors such as insurance coverage and difficulty 
finding a knowledgeable healthcare provider presented barriers to receiving recommended follow-up care. There 
is an opportunity to improve care through better transitions in care, procedures to keep primary care providers 
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Background
Lynch Syndrome is among the most common heredi-
tary cancer syndromes [1], and is caused by patho-
genic germline variants in one of four mismatch 
repair genes: MLH1, MSH2, MSH6, and PMS2 [2]. It 
is estimated that 1 in 279 individuals in the population 
carry a heterozygous pathogenic variant in one of the 
DNA mismatch repair genes, conferring a diagnosis of 
Lynch Syndrome [3]. Receiving the diagnosis of Lynch 
Syndrome sets in motion a cascade of personal, famil-
ial, and medical consequences that continues over a 
lifetime and affects a family over generations. Lynch 
Syndrome is passed through families in an autosomal 
dominant inheritance pattern and is characterized by 
a predisposition to colorectal cancer as well as endo-
metrial, small bowel, ovarian, urinary tract, stomach, 
pancreatic, and brain cancers [1]. Probands may learn 
of their diagnosis after completing a genetic refer-
ral for a high-risk cancer; subsequent cascade genetic 
testing can then be performed for other at-risk family 
members through family variant testing. The diagnosis 
of Lynch Syndrome may be unexpected in the case of a 
proband diagnosis or instead could be precipitated by 
a family member’s diagnosis and subsequent recom-
mendation for testing.

The maximum benefits of screening for Lynch Syn-
drome result from following recommended preven-
tive care [4]. Individuals with Lynch Syndrome are 
recommended to undergo frequent and repeated can-
cer surveillance activities to minimize cancer-related 
morbidity and mortality [4]. Based on National Com-
prehensive Cancer Network (NCCN) guidelines [5], 
surveillance recommendations may include surger-
ies, screenings, medications and/or medical appoint-
ments. While recommendations vary depending upon 
the specific gene involved, recommended risk-reduc-
ing surgeries may include hysterectomy and bilateral 
salpingo-oophorectomy. Screening recommendations 
may include colonoscopy, esophagogastroduodenos-
copy, endometrial biopsy, transvaginal ultrasound, 
urinalysis, dermatological exams, and pancreatic imag-
ing. Additionally, risk reducing medications may be 
considered including daily aspirin use in regard to risk 
for colorectal cancer and hormonal contraception in 
regard to risk for gynecological cancers [5].

Initiation of ongoing surveillance, potential pre-
ventative surgeries and continued follow up may take 
several pathways: through a specialty clinic connected 
with a cancer center or large academic center or, more 

commonly, referral back to the individual’s primary 
care provider (PCP) immediately after diagnosis or 
after initial surgeries and/or screenings. While life-
long care is critical for individuals with Lynch Syn-
drome, many factors exist that may serve as barriers 
to successful navigation of follow up care. In addition, 
as more is learned about effective management strat-
egies for individuals with Lynch Syndrome, manage-
ment guidelines are continually updated which makes 
it even more difficult for individuals with Lynch Syn-
drome to receive the most appropriate care [6]. It 
remains unclear how successful patients with Lynch 
Syndrome are in navigating their follow-up care, and 
research is needed to understand transitions in care 
between genetic specialists providing the diagnosis 
and initial management recommendations and the 
providers expected to oversee the long-term follow-up 
care [6].

While some resources to assist in long-term man-
agement are being created, dissemination of educa-
tion on a diverse range of topics on Lynch Syndrome is 
needed [7]. For instance, Schneider et al. [4] reported 
the follow-up experiences of a small sample of patients 
with Lynch Syndrome and their PCPs, and found little 
follow-up communication between genetics providers 
and patients after diagnosis and posttest counseling in 
regard to coordinating check in appointments. In addi-
tion, there was limited educational support by PCPs 
who expressed their belief that such follow-up was 
provided by the genetics specialty. As a result, patients 
with Lynch Syndrome did not have a resource for 
ongoing and updated screening or preventive surgery 
guidelines. In this study, one-third of study partici-
pants reported they had taken responsibility for keep-
ing up and tracking their own care [4]. Additionally, in 
a 16 year follow up study, Mittendorf et al. [8] found 
that patients were more likely to adhere to colorec-
tal cancer screening recommendations compared to 
screening recommendations for extracolonic Lynch 
Syndrome related cancers. Patients and providers from 
this study participated in interviews and developed 
suggestions for addressing the Lynch Syndrome related 
care gaps identified in the study. These suggestions 
included use of clear documentation of Lynch Syn-
drome in the medical record, links to Lynch Syndrome 
surveillance recommendations located in the elec-
tronic medical record (EMR), automated reminders 
for both patients and providers indicating when a sur-
veillance recommendation is overdue, and proactive 

informed of surveillance guidelines, and practices so that patients receive reminders and facilitated appointment 
setting for ongoing screening and surveillance at the time they are due.
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outreach from medical genetics in regard to updating 
patient’s screening recommendations [8]. However, 
prior research of patient experiences after receiving 
follow-up recommendations is limited. In order to add 
to this knowledge base, we examined the experiences, 
surveillance practices, information needs, and interac-
tions with health care providers of individuals with a 
diagnosis of Lynch Syndrome.

Methods
We utilized a cross-sectional, observational design and 
conducted semi-structured interviews to capture pro-
band and family member experiences with receiving 
screening and surveillance recommendations, facili-
tators and barriers to completing these recommenda-
tions, and ongoing informational needs. The study’s 
recruitment and study procedures are described in 
more detail in Petersen et al. [9], which reported sepa-
rate aims and results related to patterns of family com-
munication at the time of a Lynch Syndrome diagnosis.

Participant eligibility and recruitment
Participants were recruited through the Huntsman 
Cancer Institute, a National Cancer Institute desig-
nated comprehensive cancer center in Salt Lake City, 
Utah. Study eligibility included being a member of a 
family with a confirmed pathogenic Lynch Syndrome 
variant, being 18 years or older, and able to speak and 
understand English. All probands carried a known 
pathogenic variant. Family participants were members 
of previously-identified families with Lynch Syndrome 
but could have been tested for the familial variant with 
a positive result, been tested for the familial variant 
with a negative result, or had not been tested. Potential 
participants were notified by letter of their eligibility 
for the study. Those who did not opt out received two 
follow-up phone calls. The initial invitation letter was 
mailed to 298 potential participants, and 127 (43%) 
were enrolled. Of individuals who did not enroll (171), 
the study team was unable to contact 143, 6 were 
deceased, 4 did not meet eligibility criteria, and 18 
declined participation. Enrolled participants included 
probands (n = 32) and their family members (n = 95).

Procedures
Research staff conducted individual semi-structured 
interviews with participants by telephone and digitally 
recorded the interviews. Participants completed the 
informed consent process at the start of the interview. 
Proband interviews were on average, 37  min, with 
the shortest interview lasting 22  min and the longest 
interview lasting one hour and seven minutes. Family 
member interviews lasted on average, 33 min, with the 
shortest interview lasting 14 min and the longest inter-
view lasting one hour and 27  min. Parallel interview 
protocols with similar questions were implemented 
with probands and family members [9]. During the 
interview, the interviewer entered the participant’s 
response into an online REDCap form designed by 
the study team. Both closed and open-ended ques-
tions were included on the interview protocol. Open-
ended questions were designed to generate more 
detailed responses to interview domains described 
below in Table  1. A separate coder reviewed 20% of 
the recorded interviews and independently coded 
responses to assess inter-coder reliability with the 
interviewer’s coding. The overall percent agreement 
for the proband interviews was 92.5%. The overall 
percent agreement for the family member interviews 
was 95.8%. Participants received a $20 gift card for 
completing the interview. The study procedures were 
reviewed and approved by the Institutional Review 
Board of the University of Utah.

Table 1 Interview Protocol
Domain Questions
Demographic 
and clinical 
characteristics

Age, race, ethnicity, sex, marital status, cancer 
status, and insurance status. Familial pathogenic 
variant was determined via medical record.

Discussion of Lynch 
Syndrome with a 
provider

● Did you discuss the diagnosis of Lynch Syn-
drome with a healthcare provider?
 ▪ If so, who did you discuss this with?

Ongoing man-
agement and 
surveillance

● Based on your test result, what clinical follow-
up was recommended for you?
 ▪ Who made this recommendation?
● For Probands: Since being diagnosed with 
Lynch Syndrome, what cancer screening(s) have 
you gotten?
● For Family Members: Since receiving your 
test results, what cancer screening(s) have you 
received?
 ▪ What made it easier for you to get cancer 
screening(s)?
 ▪ What has made it more difficult for you to 
get cancer screening(s)?

Education and in-
formation regarding 
Lynch syndrome

● Are you satisfied with the amount of infor-
mation that you have received about Lynch 
Syndrome?
 ▪ Why were you satisfied with the amount of 
information you received?
 ▪ Why were you not satisfied with the amount 
of information you received?
● After hearing a list of examples of ways partic-
ipants might continue to learn about new Lynch 
syndrome developments. They were asked:
 ▪ Which of the examples I mentioned would 
be the most helpful for you?
 ▪ Which of the examples I mentioned would 
be the least helpful for you?
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Measures
The interview protocol had four domains that collected 
information about participant demographic and clinical 
characteristics, discussion of Lynch Syndrome with pro-
vider, ongoing management and surveillance, and edu-
cation and information regarding Lynch Syndrome. See 
Table 1.

Analysis
Descriptive statistics (mean, standard deviation, frequen-
cies) were calculated to summarize demographic char-
acteristics. Responses to closed-ended questions about 
Lynch Syndrome diagnosis, ongoing management and 
surveillance, facilitators and barriers to clinical follow-
up, and education and information preferences regarding 
Lynch Syndrome were categorized and described with 
descriptive statistics. For each interview domain, open-
ended responses were coded using content and thematic 
analysis methodology [10]. The research team met to dis-
cuss and define coding categories. The coders then inde-
pendently applied the coding categories to participants’ 
responses. After this, the research team met to compare 

and reconcile discrepancies and to identify themes from 
the codes. To complete the analysis, we examined data 
from both the closed-ended and open-ended analyses for 
each domain of interest (i.e., Lynch Syndrome diagnosis 
and ongoing management and surveillance; barriers and 
facilitators to clinical follow-up; education and informa-
tion regarding Lynch Syndrome).

Results
Participant characteristics
Table  2 summarizes participants’ demographic char-
acteristics. The majority of probands and family mem-
bers identified as female (n = 25; 78.1% and n = 64; 
67.4%, respectively), Caucasian (n = 30; 93.8% and n 
= 90; 94.7%, respectively), and married (n = 25; 78.1% 
and n = 70; 73.7%, respectively). Most probands were 
over the age of 40 (n = 28; 87.5%), while about half (n 
= 51; 53.7%) of family members were over the age of 
40. Almost all (n = 29; 90.6%) probands had been diag-
nosed with cancer, while the minority (n = 22; 23.2%) 
of family members had received a prior cancer diag-
nosis. Of the 127 participants, the majority (n = 81; 
63.8%) came from a family with a pathogenic mutation 
in the genes MLH1 or MSH2. Nearly all family mem-
ber participants (n = 86; 90.5%) had pursued genetic 
testing for Lynch Syndrome. A majority (n = 56; 59.0%) 
received a positive test result, (n = 30; 31.6%) received 
a negative test result, and the remaining (n = 9; 9.5%) 
had not pursued genetic testing at the time of the 
interview.

Lynch syndrome diagnosis and ongoing management and 
surveillance
The vast majority of probands (n = 32; 96.9%) and fam-
ily members (n = 73; 76.8%) reported discussing the 
Lynch Syndrome diagnosis in the family with a health-
care provider. The majority of probands (n = 36; 83.9%) 
and about half of family members (n = 36; 49.3%) dis-
cussed the diagnosis with a specialty physician. About 
half of the probands (n = 16; 51.6%) discussed their 
Lynch Syndrome diagnosis during a routine appoint-
ment, whereas the majority (n = 45; 64.3%) of family 
members discussed the diagnosis during an appoint-
ment specific to their Lynch Syndrome diagnosis.

All probands (n = 32; 100%) reported having received 
a recommendation for clinical follow-up, such as 
cancer screenings or surgical procedures. Almost all 
(n = 55; 98.2%) family members who tested positive 
received a recommendation for clinical follow-up. 
Most (n = 22; 73.3%) of family members who tested 
negative did not receive a recommendation for clini-
cal follow-up. We found that a specialty physician was 
the most common type of provider to make clinical 
follow-up recommendations for both probands and 

Table 2 Participant Characteristics
Probands Family 

Members
Characteristic n % n %
Gender
 Male
 Female

7
25

21.9
78.1

31
64

32.6
67.4

Race/Ethnicity
 Non-Hispanic, Caucasian
 Other

30
2

93.8
6.3

90
5

94.7
5.3

Age
 <40 years of age
 ≥40 years of age
 missing

4
28
0

12.5
87.5
0.0

43
51
1

45.3
53.7
1.1

Cancer status
 Prior cancer
 No prior cancer

29
3

90.6
9.4

22
73

23.2
76.8

Gene with pathogenic variant in family
 MLH1
 MSH2
 MSH6
 PMS2

6
10
10
6

18.8
31.3
31.3
18.8

24
41
9
21

25.3
43.2
9.5
22.1

Personal pathogenic variant status
 Positive
 Negative
 Not tested

32
0
0

100.0
0.0
0.0

56
30
9

59.0
31.6
9.5

Marital status
 Married/living as married
 Widowed/divorced/other
 Single

25
6
1

78.1
18.1
3.1

70
12
13

73.7
12.6
13.7

Insurance status
 Private
 Public
 No insurance

17
15
0

53.1
46.9
0.0

63
29
3

66.3
30.5
3.2
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family members (n = 60; 52.6%), followed by genetic 
counselors (n = 42; 36.8%) and PCPs (n = 6; 5.2%).

Participants reported what screenings they had 
received since their Lynch Syndrome diagnosis or 
since receiving their genetic test results. Overall, 
96.8% (n = 31) of probands and 87.5% (n = 49) of fam-
ily members who had a positive test result reported 
completing one or more recommended screenings 
(see Table  3). Approximately 4% of family members 
who tested positive (n = 2) reported that no screen-
ings had been recommended and so they had not taken 
any action. In addition, 12.5% of family members who 
tested positive (n = 7) reported having not received 
any recommended screening despite having received 
a recommendation for screening. A higher percentage 
of probands than family members who tested positive 
for the familial variant reported receiving key screen-
ings, including colonoscopy (n = 28, 87.5%; n = 43, 
76.8% respectively). Interestingly, probands were also 
more likely (n = 6, 19.4%) to report receiving general 
population screening such as mammograms than fam-
ily members who tested positive (n = 4, 8.2%). Partici-
pants who tested positive were also asked to identify 
surgical interventions they had received. Some female 
probands reported having had a hysterectomy (n = 
9; 28.1%) or oophorectomy (n = 5; 15.6%), and some 
female family members who tested positive reported 
having had a hysterectomy (n = 12; 14.1%) or oopho-
rectomy (n = 8; 9.4%). In addition, two family members 
(3.6%) and no probands reported having had a colec-
tomy. However, we did not collect information about 
the reason for the colectomy.

Facilitators and barriers to clinical follow-up for lynch 
syndrome
The most commonly reported facilitators to probands 
receiving screenings included being sent a reminder (n 
= 6; 19.4%) and the ease of making an appointment (n = 
6; 19.4%). For example, a proband participant stated, “I 

got a reminder in the mail, plus looking at MyChart that 
said I’m overdue for colonoscopy.” The most commonly 
reported facilitators to family members receiving screen-
ings included having insurance coverage (n = 16; 21.3%), 
having screening appointment scheduling facilitated by 
clinic staff (n = 10; 13.3%), and the ease of making an 
appointment (n = 8; 10.7%). For instance, a family mem-
ber shared, “I had a reminder from my doctor and that 
made it easy. And they were accommodating and easy to 
schedule.”

Issues with insurance was the most commonly-
reported barrier to receiving screenings for both pro-
bands (n = 12; 37.5%) and family members (n = 19; 20.0%). 
When discussing barriers to receiving screenings in the 
semi-structured interviews, one proband stated, “You 
have to fight the insurance company because they say 
you can’t be screened this often.” A family member also 
expressed having difficulties with insurance: “I haven’t 
had [a screening] yet because my insurance doesn’t cover 
it because I’m under 50. We don’t have money to pay and 
that was definitely a huge challenge. But I will begin hav-
ing them when I’m 50 and my insurance begins covering 
it.” Family members reported other barriers to receiving 
screenings including the emotional burden, the difficulty 
of preparing for screening procedures, their doctors, 
particularly PCPs, not knowing about Lynch Syndrome 
causing participants to feel that their care was not being 
prioritized. In the semi-structured interviews one family 
member stated, “Just medical professionals don’t know 
much about Lynch [Syndrome] so receiving help is diffi-
cult because they don’t treat it as anything urgent.”

One theme that emerged from the semi-structured 
interviews was the experiences of both probands and 
family members with PCPs who had limited knowl-
edge about Lynch Syndrome. For example, one proband 
stated, “I was not able to talk with my primary care phy-
sician because he does not really know anything about 
Lynch Syndrome.” Another proband expressed a desire 
for more doctors to know about Lynch Syndrome: “I wish 

Table 3 Screenings Completed by Participants with Lynch Syndrome who Received a Recommendation for Screening
Screening performed Probands (n = 31) Family Members (n = 49)

n % n %
Colonoscopy 28 90.3 43 87.8
Endoscopy 12 38.7 26 53.1
Mammogram 6 19.4 4 8.2
Skin screening 4 12.9 8 16.3
Urine sample 4 12.9 5 10.2
Endometrial biopsy 1 3.2 4 8.2
Ovarian ultrasound 0 0 4 8.2
Don’t known/Not sure 2 6.5 0 0
*Other 12 38.7 12 24.5
*Other family member: H. pylori testing (n = 1), Pap smear (n = 3), Pancreatic US (n = 1), Fecal test (n = 1), CT scan unspecified (2); MRI unspecified (n = 1).

*Other proband: CEA blood screen (n = 2), Cystoscope (n = 1), MRI unspecified (n = 5), CT scan unspecified (n = 5), Chest X-ray (n = 1).
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more doctors would know about it and be more proactive 
with patients.” Family members who were interviewed 
expressed similar experiences with providers who had 
limited knowledge. One family member said, “Only if 
the PCP knew about Lynch [Syndrome]. My PCP needed 
me to tell them about it.” Another family member’s doc-
tor needed to search for Lynch Syndrome online: “And he 
didn’t know a lot about Lynch Syndrome he had to look 
it up online.” Another family member decided to go to a 
specialist instead of their PCP due to the PCP’s lack of 
knowledge around Lynch Syndrome: “I talked with an 
oncologist who is very familiar with Lynch Syndrome. I 
made a colonoscopy appointment. He wasn’t up to date 
on it but I gave him some information. He is, however, 
the first doctor that I’ve talked to who knows what Lynch 
Syndrome is. My regular physician didn’t know anything 
really up to date on Lynch Syndrome at all. So, I go to this 
other doctor for that.”

Education and information regarding lynch syndrome
Probands and family members were asked about their 
satisfaction with the amount of information they 
received from their provider about Lynch Syndrome. 
The majority of probands (n = 28; 87.5%) and family 
members (n = 70; 81.4%) reported being satisfied with 
the amount of information they received. When asked 
why they were satisfied, probands (n = 9; 33.3%) and 
family members (n = 19; 27.1%) indicated they felt they 
understood Lynch Syndrome. Many reported doing 
their own research on Lynch Syndrome (e.g., on the 
Internet) and knowing where to find the information 
for which they were looking. One proband stated, “I 
feel like I understand everything that is going on and 
what I need to do. I have a good grasp. I’ve talked to 
numerous doctors and received different perspec-
tives.” Similarly, a family member said, “Yes, [I’m sat-
isfied with the amount of information I’ve received]. I 
don’t feel like I need to be an expert but I feel like I 
was properly educated about it. I know what it is and 
what the risks are of having it and what I would have 
to do if I had it. It has been good.” Of the probands (n 
= 4; 12.5%) and family members (n = 16; 18.6%) who 
indicated they were not satisfied with the amount of 
information they received about Lynch Syndrome, 
many reported that there was not enough information 
available about Lynch Syndrome, they wanted more 
information, and they were not sure what information 
was accurate and inaccurate.

Participants were asked about what ways would be 
the most helpful for them to continue learning about 
Lynch Syndrome. Probands and family members indi-
cated that the following ways would be the most help-
ful in learning about Lynch Syndrome in the future: 
discussing new developments with their PCP as part 

of an annual check-up (n = 6, 20.7%; n = 26, 30.2%), 
access to a clinic specializing in caring for people with 
Lynch Syndrome (n = 6, 20.7%; n = 13, 15.1%), and gen-
eral websites about Lynch Syndrome to use when they 
had questions (n = 7, 24.1%; n = 16, 18.6%). One pro-
band who expressed that websites would be the most 
helpful stated, “I find websites are a good start and 
you can go from there to other information”. Similarly, 
one family member stated, “An absolute webpage with 
everything on there based on Lynch Syndrome [would 
be the most helpful for my family learning about Lynch 
Syndrome].” One proband who felt access to a specialty 
clinic would be most helpful said, “Access to a special-
ist [would be] very helpful because I’ve educated a lot 
of my physicians like my family medicine doctor.” One 
family member expressed that access to a specialty 
clinic would make them more confident in their care: 
“I would trust a specialty clinic because I would know 
they know what they are talking about. It would make 
me confident in care.”

In the interviews, both probands and family members 
reported that social media and support groups would not 
be helpful for them and their families in terms of receiv-
ing future information and updates on Lynch Syndrome. 
One proband stated, “I don’t see [social media] as some-
thing I would feel comfortable using for that informa-
tion.” One family member said, “I wouldn’t go to social 
media to talk about Lynch Syndrome.” When asked about 
support groups, one proband said, “Support group, not 
for our family.” One family member said, “A support 
group [would be the least helpful]. I feel that I wouldn’t 
want to sit and talk to people about it, I would rather talk 
to doctors.”

Discussion
In this study, we found that the majority of probands 
and family members reported discussing their Lynch 
Syndrome diagnosis with a healthcare provider. The 
vast majority of probands discussed their diagnosis with 
a specialty physician, whereas just under half of fam-
ily members did so. All probands and almost all family 
members who received a positive test result reported 
receiving a recommendation for clinical follow-up. In 
terms of who made the recommendations, specialty phy-
sicians were the most common type of provider, followed 
by genetic counselors, for both probands and family 
members, whereas PCPs were the least common provider 
to make follow-up recommendations. Most probands 
and family members who tested positive reported receiv-
ing at least one recommended screening. Of family mem-
bers who had received a screening recommendation, just 
over 10% reported that they had not yet followed through 
with their recommendation. The majority of probands 
and family members with a positive test result reported 
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receiving a colonoscopy, whereas proband and family 
member reports of receiving other screenings, such as 
endoscopies, was less common. This finding is consis-
tent with Mittendorf et al. [8], who found high adherence 
to colonoscopy but varied adherence to other screen-
ing recommendations in patients diagnosed with Lynch 
Syndrome.

Our findings highlighted a number of important bar-
riers to receiving recommended follow-up care. A pri-
mary reported barrier for probands and family members 
to receiving recommended screenings and follow-up 
care was lack of insurance coverage, which was particu-
larly true for those under 50 years of age. This is con-
sistent with findings from Campbell-Salome et al. [11], 
which found that cost and issues with insurance made 
it difficult for patients with Lynch Syndrome to adhere 
to recommended screenings, such as endoscopies and 
colonoscopies. While time consuming, healthcare pro-
viders may need to advocate for insurance payment for 
patient screening. An additional barrier reported by fam-
ily members and probands in our study was experiences 
with PCPs who had limited knowledge about Lynch Syn-
drome. This finding indicates a need for patients to be 
directed to a knowledgeable clinician for further guid-
ance. It also highlights the need for increased educa-
tion on Lynch Syndrome for providers, including PCPs, 
who may need to manage clinical surveillance activities. 
Findings also suggest that there is poor coordination and 
problems in transitions in care from the diagnosing pro-
vider and genetic counselor to the PCP. Better coordina-
tion may help PCPs manage continued surveillance and 
screening. Together, these patient-reported barriers likely 
make adherence to recommended Lynch Syndrome clini-
cal follow-up more difficult and thus require patient per-
sistence to negotiate and obtain their care.

Patients also shared experiences that made adher-
ence to screening and surveillance appointments easier. 
Reminders to schedule screening was most commonly 
cited along with the ease in making appointments. Uti-
lizing advances in electronic medical record capabilities 
to send patient reminders, allow patients to schedule 
appointments online, and display screenings due dur-
ing appointments with PCPs, offers the opportunity to 
improve continuity in care for high risk patients includ-
ing those with Lynch Syndrome, so they are supported 
in adhering to screening recommendations. These clini-
cal decision support features could support a tailored 
lifelong, gene-specific management plan for people with 
Lynch Syndrome, which is thought to be crucial in build-
ing a patient’s confidence in their treatment plan [12].

Availability of educational resources
Generally, patients reported that they had received 
enough information from their provider when receiving 

their initial Lynch Syndrome diagnosis. Many patients 
also reported doing research on their own and reported 
knowing where to go if they have questions. For those 
who were not satisfied with the amount of information 
received, this was attributed to a lack of available infor-
mation or being concerned about accuracy of the source. 
When asked about what ways would be most helpful for 
receiving information on new developments regarding 
Lynch Syndrome, patients reported wanting to discuss 
new developments with a PCP, having access to a spe-
cialty clinic, or having general websites to visit where 
they could have some of their questions about Lynch 
Syndrome answered. Although patients reported ideally 
wanting to talk with their PCP about new developments, 
many patients also reported that PCPs lack knowledge 
relating to Lynch Syndrome. This also highlights the need 
for increased medical education for providers. In addi-
tion, there may be value for genetic counseling practices 
to establish a registry so they can notify those who have 
received testing when there are updates and new infor-
mation about Lynch Syndrome genes and screenings 
recommendations with updates also sent to the patients’ 
PCPs. Given that many patients are doing research on 
their own and would like to be able to access general 
websites about Lynch Syndrome, there is a need for web-
sites or other forms of information with quality and accu-
rate information on Lynch Syndrome. Interestingly, while 
patients reported that they would like to receive further 
information on Lynch Syndrome from websites, many 
reported that receiving information on Lynch Syndrome 
from social media would be the least helpful due to pri-
vacy concerns and concerns regarding false information. 
This finding is inconsistent with findings from Campbell-
Salome et al. [11], who reported that patients turned to 
social media and blogs to gather information on Lynch 
Syndrome when they did not receive sufficient informa-
tion from providers or from online sources to reduce 
their fears and uncertainty regarding Lynch Syndrome.

Limitations
While this study provides valuable insights into the 
experiences with surveillance, medical management and 
informational needs of patients after genetic testing for 
Lynch Syndrome, there are some limitations that should 
be noted. In our study, time between initial Lynch Syn-
drome diagnosis and study participation varied between 
participants, which could impact accuracy of recall and 
time to develop habits with screening and surveillance. 
Additionally, screening data was self-reported and there-
fore was not verified from the medical record. This study 
was performed at a large academic cancer center in 
which some participants had access to genetics specialty 
care follow up that might not be generalizable to most 
patients seeking screening and surveillance. In addition, 
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our population was primarily white and female, and 
results may not be generalizable to other populations.

Future directions
Future research in this area could focus on examining 
screening and medical management practices in patients 
with Lynch Syndrome over a longer period of time using 
prospective cohort methods or using longitudinal health 
system data. Our study identified the need to develop and 
test improved workflows for transitions in care as well as 
methods to disseminate updated screening, surveillance 
and medical management guidelines to patients, family 
members and primary care providers. It may be impor-
tant to explore how patients and their providers keep up 
to date and adapt to changes in screening and manage-
ment guidelines. In terms of clinical improvements, those 
providing diagnostic, genetic testing and counseling ser-
vices and ongoing management should explore aids to 
improving timely adherence to surveillance guidelines 
such as the use of automated systems in the electronic 
medical record that are designed to track patient screen-
ing frequency and alert providers when a referral for next 
screening should be placed. This system could come with 
gene specific information and recommendations that 
are put together by genetics professionals and kept up to 
date.

Conclusion
Probands with Lynch Syndrome and affected family 
members will require ongoing screening and manage-
ment to reduce morbidity and mortality associated with 
a number of different cancers. Our study highlights barri-
ers to adherence with ongoing screening for this popula-
tion. While patients with Lynch Syndrome were mostly 
adherent to their first round of screenings, systemic level 
factors posed significant barriers to ongoing screening 
adherence. These included inadequate health insurance 
coverage including policies that do not recognize screen-
ing cadence based on high risk status and the difficuty 
for patients in finding knowledgeable primary care cli-
nicians for continued survelliance. Additionally, partici-
pants reported wanting to learn about new developments 
with Lynch Syndrome management as screening guide-
lines evolve but they were not confident that their general 
health care providers had access to updated information. 
Findings from this study highlight the need for improved 
work flows, better dissemination of guideline updates 
and more effective handoffs in care. Health policy work 
is also needed so that insurance coverage reflects the sur-
veillance and screening guidelines for those with Lynch 
Syndrome and their affected family members.
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