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Abstract 

Background: A suspected Lynch syndrome (SLS) diagnosis is made when a tumor exhibits DNA mismatch repair 
deficiency but cannot be definitively assigned to an inherited or non-inherited etiology. This diagnosis poses chal-
lenges for healthcare professionals, patients, and their families in managing future cancer risks and clinical care.

Methods: This qualitative study aimed to explore the psychosocial and behavioral responses of endometrial cancer 
(EC) patients receiving a SLS diagnosis (EC-SLS). Semi-structured telephone interviews were conducted with 15 EC-
SLS women, transcribed, and thematically analyzed.

Results: Most who interpreted their result as negative for Lynch syndrome (LS) believed they were at population-
level risk of cancer and felt happy and relieved. Many participants who interpreted their result as inconclusive/not 
definitive for LS were confused about their cancer risk and experienced negative emotions of anger and frustration. 
Despite variation in colorectal cancer screening recommendations reported by participants, most adhered to the 
advice given. Almost all participants communicated their genetic test result to immediate family members; however, 
communication of family cancer risk management advice was more limited due to most participants reporting not 
receiving family screening advice. A family history of cancer and a professional healthcare background influenced 
participants’ engagement in regular cancer screening.

Conclusion: These findings highlight variability in the psychosocial and behavioral responses associated with EC-SLS, 
providing insight into how healthcare professionals can optimally manage and support such individuals.

Keywords: Suspected Lynch syndrome, Lynch-like syndrome, Psychosocial, Endometrial cancer, DNA mismatch 
repair, Cancer screening
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Background
Lynch syndrome (LS) is a highly penetrant, autosomal 
dominant cancer-predisposing condition [1] caused by 
germline pathogenic variants in the DNA mismatch 
repair (MMR) genes (MLH1, MSH2, MSH6 and PMS2), 
or the EPCAM gene [2]. People with LS inherit an ele-
vated risk of certain cancers, particularly colorectal can-
cer (CRC) and endometrial cancer (EC) [3], as well as 
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ovarian, stomach, small intestinal, breast, pancreatic, 
prostate, urinary tract, brain, skin and hepatobiliary tract 
cancer [4, 5].

Genetic testing (GT) for LS is offered to individuals 
diagnosed with colorectal or endometrial tumors that 
display MMR-deficiency, visualized by MMR protein 
immunohistochemistry (IHC), and/or high microsatel-
lite instability [6, 7]. Australian guidelines recommend 
that individuals with LS undertake annual to biennial 
colonoscopies from the age of 25 and consume low-dose 
aspirin from age 30 [8]. Biennial gastroscopies are also 
recommended for individuals with a family history or 
high ethic risk of gastric cancer [8]. Post-childbearing, 
women with LS are recommended to have a hysterec-
tomy and to consider a salpingo-oophorectomy to reduce 
the risk of EC and ovarian cancer respectively [8].

A suspected Lynch syndrome (SLS) diagnosis is made 
when a tumor exhibits MMR-deficiency but cannot be 
definitively assigned to an inherited or non-inherited 
etiology with current testing approaches. Up to 70% of 
individuals with MMR-deficient tumors lacking MLH1 
hypermethylation receive an uninformative GT result – 
either negative or variant of uncertain significance (VUS) 
– resulting in an SLS diagnosis [9, 10]. Recent studies 
found that approximately 69% of patients with SLS pre-
sented with double somatic mutations of MMR genes 
[11–13].

There is evidence that individuals with SLS are at an 
intermediate lifetime risk of CRC and EC compared with 
individuals with LS and the general population [10, 14]. 
Moreover, the average age of onset of cancers in individ-
uals with SLS is similar to that of LS cancers [9, 15], or 
between that of LS and sporadic cancers [10]. Research 
suggests that first-degree relatives of individuals with SLS 
are also at an intermediate risk of CRC and EC [10, 16]. 
However, there are no cancer risk management guide-
lines in Australia for individuals with SLS or their first-
degree relatives [17, 18].

There is limited research on patients’ psychosocial and 
behavioral responses to an SLS diagnosis, the majority of 
which has been conducted on CRC patients. Studies that 
quantified cancer screening adherence among SLS indi-
viduals reported high colonoscopy screening adherence 
(48–85%) with screening frequency ranging from annual 
to triennial [19, 20]. These studies also showed a high rate 
(77%) of surgery to prevent the risk of EC and/or ovarian 
cancer [20]. Katz, Burton-Chase [19] reported that many 
SLS-CRC patients in their cohort perceived that they 
and their family were at high risk of CRC and LS. They 
also found that 59% of participants did not understand 
their result as uninformative negative or uncertain. The 
authors also reported that most of their cohort disclosed 
their GT results and CRC screening recommendations to 

at least one first-degree relative, but rarely to extended 
family members [19, 21].

A SLS diagnosis poses challenges for healthcare pro-
fessionals (HCPs), genetic counselors (GCs), patients, 
and their families around the uncertainty of the diagno-
sis and managing future cancer risks. Importantly, it is 
not known whether the findings of studies on SLS-CRC 
patients particularly regarding colonoscopy screening, 
translate to EC-SLS patients. Previous studies have also 
all been based in North America and primarily used 
quantitative methodologies. Hence, this qualitative study 
is the first of its kind to explore the cancer screening 
behaviors, understanding of GT results, psychosocial 
responses, cancer risk perceptions and family communi-
cation among EC-SLS patients.

Methods
Participants and recruitment
This study was approved by The University of Melbourne 
Human Research Ethics Committee (Ethics approval 
number: 1955697). Eligible participants were recruited 
from the ANGELS (Applying novel genomic approaches 
to early-onset and suspected Lynch syndrome colorectal 
and endometrial cancers) study that enrolls participants 
from 16 cancer genetics services across Australia. Prior 
to joining the ANGELS study, all participants had expe-
rienced GT for LS and genetic counselling by a range 
of different GCs within these 16 cancer genetics ser-
vices. Participants were purposively sampled to capture 
a wide range of experiences by incorporating diversity 
of age, ethnicity, geographic location within Australia, 
and histopathological tumor results. Participants were 
eligible for the study if they were: (a) 18 years and above; 
(b) diagnosed with EC and tumor testing showed loss of 
expression (LOE) of one or more MMR proteins by IHC 
(MMR-deficiency); (c) a negative or inconclusive result 
for tumor MLH1 gene promoter hypermethylation for 
ECs exhibiting LOE of MLH1 and/or PMS2; (d) tested 
and received an uninformative germline GT result for 
MMR and EPCAM genes and no VUS finding; (e) able to 
speak English and provide informed consent; and (f ) not 
in a palliative stage or significantly unwell.

Data collection
Semi-structured interviews were conducted to inves-
tigate participants’ experiences of an SLS diagnosis 
and gather data rich in experience and emotion [22]. A 
semi-structured interview guide was chosen to collect 
open-ended data and to explore participants’ thoughts, 
feelings, and beliefs of receiving a diagnosis of SLS. Fif-
teen telephone interviews were conducted by a single 
interviewer (SJ) using an interview guide that was devel-
oped from a literature review and the clinical expertise 
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of the research team. The interview guide included 
open-ended questions that covered five topics, including 
understanding of cancer diagnosis and GT results, cancer 
risk perception for themselves and their family, psycho-
social response to GT results, cancer risk management 
and screening behaviors, and family communication 
of GT results and cancer risk management advice. The 
interview guide was supplemented by any themes aris-
ing from analysis of early interviews. All interviews were 
audio-recorded, transcribed verbatim and deidentified 
using pseudonyms. Participant demographic details were 
obtained from ANGELS study records and participant-
reported information.

Data analysis
Thematic analysis was undertaken on QSR International’s 
NVivo 12 software [23]. Inductive coding was used to 
categorize similarities and differences among participant 
responses [24]. Codes with shared meaning enabled the 
development of themes relating to study aims [25]. A sub-
set of transcripts was independently coded by research 
team members (SLJ, SS, JI), which facilitated rigor of 
analysis [26, 27]. Thematic saturation was achieved after 
12 interviews, following which no new themes emerged 
[28].

Ethics approval
Approval to conduct this human subject’s research 
was obtained by The University of Melbourne Human 
Research Ethics Committee (Ethics approval number: 
1955697) on December 10, 2019. All procedures followed 
were in accordance with the ethical standards of the 
responsible committee on human experimentation (insti-
tutional and national) and with the Helsinki Declaration 
of 1975, as revised in 2000.

Results
Participants
Participant demographics are described in Table 1. All 16 
invited participants agreed and consented to participate. 
However, one participant declined to be interviewed due 
to personal reasons (Response rate = 93.75%). Fifteen 
participant interviews were conducted between March 
and July 2020 and ranged from 35 to 129 minutes, with a 
mean duration of 60 minutes. Participants came from five 
Australian states and territories and ranged in age from 
43 to 75 years old. All but one participant had at least one 
first-degree relative diagnosed with cancer. Purposive 
sampling enabled recruitment of individuals with diver-
sity in terms of age, ethnicity, geographic location within 
Australia, EC staging and tumor MMR IHC results.

Theme 1: Interpretation of GT results influences cancer risk 
perception and psychosocial impacts of testing
Participants interpreted their GT results as either nega-
tive for LS or inconclusive/not definitive for LS. This 
interpretation influenced the psychosocial impacts of 
testing and their perceptions of their and their family’s 
future cancer risk.

Interpretation of genetic test results
Over half of the participants understood that they 
received negative results from GT, and most of these par-
ticipants reported that they were negative for LS.

Just that it [GT results] came back that I didn’t carry 
the gene they’re looking for. – Jody (73 years).
So, it [EC] was a random cancer. So, it’s not geneti-
cally predisposed. No, it’s not related to the Lynch 
syndrome. – Holly (57 years).

The remaining participants described their GT result 
as inconclusive or not definitive for LS.

They saw the cells or whatever it is and kind of came 
back with this inconclusive [GT] result for me. – 
Riley (43 years).

So, they’ve [GC] given me the clinical diagnosis [of 
LS] but, it is not definitive and that’s where I suppose 
I’m in the interim of whether I have Lynch syndrome 
and if I do not. – Kylie (58 years).
As things stand at the moment, you haven’t got it 
[LS] but, we are not saying a 100% for sure that you 
definitely don’t have it because, there is information 
we don’t know and with research going on, that may 
change later. - Frankie (53 years).

Many participants’ interpretations appeared to be 
guided by the HCP’s explanations.

They [HCP] just told me that I didn’t have the Lynch 
syndrome. – Tessa (67 years).
They [HCP] said it [GT results] came back negative 
and that we don’t know the reasons why it has come 
back negative. – Stella (74 years).

Some participants who reported an inconclusive/not 
definitive result for LS were confused regarding their GT 
results.

I know there was at one point, I thought it was all 
fine and then at another point, I thought I was told 
that it [GT] was inconclusive and there was some-
thing that was not quite normal. There was some 
aberration or abnormality it is showing in the blood 
test. So, they [GC] couldn’t clearly say there was no 
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Lynch syndrome. – Amy (74 years).

Psychosocial impacts
Most participants who interpreted their GT result as 
negative, or negative for LS, reported feeling happy and 
relieved with the result. Some of them also mentioned 
that the results did not affect their daily routine.

How I feel about the [GT] result? Very happy I sup-
pose. I felt relieved. – June (66 years).
It [GT results] hasn’t had any effect [on daily life] 
whatsoever. As I said, I would have had if it was pos-
itive but, being negative, no. Absolute no. – Teresa 
(64 years).

Some of the participants who understood their GT 
result as inconclusive/not definitive for LS reported expe-
riencing negative responses such as anger, frustration, or 
disappointment from the result.

To get in there and for it [GT result] to be inconclu-
sive, it just felt cruel. (…) I felt quite cheated. – Riley 
(43 years).

A few other participants who understood their GT 
result as inconclusive/not definitive for LS reported no 
negative psychosocial impacts of GT.

I’m not concerned in the least [about GT results]. 
I’m very interested more so in genetics. (…) It hasn’t 
impacted my life negatively. – Kylie (58 years).

Table 1 Participant demographics (n = 15)

a  Age – at the time of study interview
b  LOE – Loss of Expression of gene in somatic tumor testing
c  Other occupations include accounts, insurance, journalism, government and education
d  FIGO staging in endometrial carcinomas [29]
e  Personal history of other primary cancers before the EC diagnosis
f  Family history of cancers included cancer of the uterus, bowel, brain, ureter, stomach, breast, ovary, lungs, throat, skin, prostate, liver, blood and pancreas

Abbreviations: EC Endometrial cancer, MMR Mismatch-repair, IHC Immunohistochemistry, LOE Loss of expression

Criteria Range / Categories (numbers) Mean / Percentage

Age a 43–75 years 64 years

Age at EC diagnosis 41–72 years 60 years

Time since EC diagnosis 1–9 years 3.4 years

Time since genetic test result 0–2.4 years 1.3 years

States covered within Australia Western Australia – 3 20%

Queensland – 2 13.33%

New South Wales – 2 13.33%

Australian Capital Territory – 2 13.33%

Victoria – 6 40%

Tumor MMR IHC results b LOE MLH1/PMS2–9 60%

LOE MSH2/MSH6–4 26.67%

LOE MSH6–2 13.33%

Highest level of education School level – 7 46.67%

Bachelor’s Degree – 5 33.33%

Master’s Degree – 3 20%

Occupation c Nurse – 6 40%

Other healthcare – 2 13.33%

Other – 7 46.67%

Ethnicity Caucasian – 13 86.67%

Other – 2 13.33%

Stage of EC d Stage 1–7 46.67%

Stage 2–5 33.33%

Stage 3–3 20%

Personal history of other
cancers e

Breast cancer - 2 13.33%

Bowel cancer - 1 6.67%

Family history of cancer f ≥1 first degree relative – 14 93.33%

≥ 1 second or third degree relative – 13 86.67%
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Future cancer risk perception for self and family
Participants’ perceptions of their (Table 2) and their fam-
ily’s (Table 3) future cancer risk was influenced by their 
understanding of their GT results. Most participants who 
understood their GT result as negative for LS believed 
that they were at population risk of future cancers, while 
a few others were not aware or could not recall their 
future cancer risks. They perceived their family to be at 
a population risk of future cancer or otherwise based 
future risks on their family history of cancer.

Most of the participants who stated they had received 
an inconclusive/not definitive for LS result from GT 
believed they were at a slightly higher or higher risk of 
future cancers than the general population, while a few 
reported they were at population risk. These participants 
also perceived their family to have a higher or slightly 
higher risk of future cancers, and a few reported their 
family to have a risk of LS-type cancer.

Theme 2: Cancer risk‑reducing behavior is independent 
of GT results
All EC patients were treated by surgical intervention and 
as a result they did not require ongoing screening of the 
uterus and/or ovaries. However, there were inconsisten-
cies in CRC screening advice reported by participants. 

Participants discussed several motivations for cancer 
screening adherence.

Surgery to treat EC and prevent ovarian cancer risk
All but one participant reported undergoing a total hys-
terectomy and bilateral salpingo-oophorectomy and 
the other participant reported she had only her uterus 
removed.

Inconsistencies in CRC screening advice reported
There were inconsistencies in CRC screening advice that 
participants recalled being given, ranging from no advice, 
to having annual colonoscopies (Table  4). There were 
similar numbers of participants within each recommen-
dation category. Only a few participants reported being 
advised to undertake annual or biennial colonoscopies, 
which is recommended for individuals with LS. Only one 
participant reported being advised to have gastroscopies 
for gastric cancer screening. One participant reported 
being advised to consume aspirin to reduce CRC risk.

Motivations to regularly pursue CRC screening
Of those participants who recalled receiving CRC screen-
ing recommendations, almost all adhered to these recom-
mendations. Participants discussed several motivations 

Table 2 Quotes representing participants’ perception of their future cancer risk

Abbreviations: LS Lynch syndrome

Interpretation of genetic test result Cancer risk perception Representative quote

Negative for LS Population risk I believe that my risk [of cancer] is no more, or no less than anybody in the 
population. - Teresa (64 years)

Because I didn’t have the Lynch syndrome, I would think that I’ve got just the 
same amount of risk as the other people [in the population]. – Tessa (67 years)

Inconclusive/ not definitive for LS Higher risk than population Probably at a higher [than population] risk. It’s always a worry at the back of 
your head. – Amina (59 years)

Slightly higher risk than population I think it [future cancer risk] may be slightly higher. – Reeta (51 years)

Population level risk Oh, I don’t feel that it is any stronger. I mean the general population. I don’t 
think I’m at greater risk than anyone else [in the population]. – Amy (74 years)

Table 3 Quotes representing participants’ perception of their family members’ future cancer risk

Abbreviations: LS Lynch syndrome

Interpretation of genetic test result Cancer risk perception for family Representative quote

Negative for LS Population risk I think we are all fairly baseline, my immediate family, and my extended fam-
ily on both my mother’s and father’s side. – Emilia (73 years)

Risk due to family history of cancer As I said there was quite a bit of cancer in the family and so yeah, I think that 
contributes [to future cancer risk for family]. – Teresa (64 years)

Inconclusive/ not definitive for LS Increased risk Both of the children could have some increased, potentially some increased 
risk. – Riley (55 years)

Slightly higher risk They said that my sister is at a slightly higher risk for what I’ve had – Frankie 
(53 years)

Risk of Lynch syndrome-type cancer They [family members] are at risk of having a Lynch syndrome type disease 
because of the genes involved in it. – Kylie (58 years)
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for cancer screening adherence, including reducing the 
risk of cancer, early detection, wanting to live longer or 
not wanting to die young, HCP recommendation, and not 
affecting family members by remaining healthy (Table 5). 
There was an increased awareness of the benefits of can-
cer screening and adherence among participants with a 
healthcare background or experience of multiple cancers 
in the family.

I just think working in that environment [as a nurse] 
makes you aware and you have to take your life into 
your own hands really. If somebody suggests some-
thing, just do it. - June (67 years).
My brother passed away, twenty years ago with a 
possible diagnosis of a primary in the bowel, (…) 
and so then, my siblings and I, my parents when they 

were alive, we have all had three-yearly colonosco-
pies and our families, as they’ve grown older, have 
also had colonoscopies. – Emilia (73 years).

Family cancer screening advice reported by participants
Only one-third of the cohort reported receiving CRC 
screening advice for their family members based on their 
GT results. Very few participants recalled the recom-
mended frequency of CRC screening for their family.

They told me that they have to have colonoscopies, 
especially my brothers, my sister and daughter. (…) 
He [son] has got the recommendation too. – Rebecca 
(75 years).

Table 4 Quotes representing varied reported CRC screening recommendations

Abbreviations: LS Lynch syndrome

Reported CRC screening recommendation Representative quote

No colonoscopy advice Interviewer: Did you receive any cancer screening advice based on your genetic test results from your genetic 
counsellor?
No, I didn’t, actually. – Riley (43 years)

One-off colonoscopy I had a colonoscopy last year. Well, I think they [gastroenterologist] told me that I didn’t really need to do 
another one at the moment. – Tessa (67 years)

Colonoscopy once in 5 years … [advised] just to have a colonoscopy, which I did and, the surgeon told me that I didn’t need to have 
another one for five years. – Stella (73 years)

Colonoscopy once in 3 years Well, the gastroenterologist recommended another one [colonoscopy] in three years’ time. So, I imagine that it 
would be a three-yearly thing to do. – Amy (74 years)

Colonoscopy once in 1–2 years (LS screening 
recommendation)

So, now I just do a colonoscopy every year, every twelve months. – Amina (59 years)

Table 5 Quotes representing several motivations to cancer screening and adherence

Motivations to cancer screening and adherence Representative quotes

Prevention, early detection, or reduction of risk of 
any future cancers

Oh, I think over the years it was to try and avoid any cancer for myself I suppose because of the family 
history and various family members that were having a cancer diagnosis. So, the motivation was to try 
and avoid having any very late diagnosis of cancer. – Emilia (73 years)

I think I’ve got a better chance of finding it [cancer] earlier because I’m getting checked regularly. – June 
(67 years)

Knowing like, being a nurse, I know that you can’t be complacent with these things and your genetic 
health is out of our hands. So, if I was to ignore the advice that I’ve been given and find that I’ve had a 
cancer that I could have intercepted early, I would be very disappointed in myself for being complacent. 
– Kylie (58 years)

Wanting to live longer or not wanting to die young I want to get to old age. I don’t want to die young. (…) Yeah, I just want to, my motivation is to live not 
only a long life, but to have good quality of life. – Tessa (67 years)

I want to live to I’m a hundred. I’ve always wanted. I got a life to live, lot of things I want to do. – Amina 
(59 years)

Healthcare professional recommendation That’s just, I follow the doctor’s advice on that one. I rather have it, yearly screening tests. That’s essen-
tially testing for cancer, so why wouldn’t we? Why wouldn’t I keep an eye on it? I think I’m very practical 
in that sense. – Reeta (51 years)

Basically, anything the doctor says is a good idea, as long as it [cancer screening] makes sense to me, 
and it is not a crack pot idea, I’m happy to do it. – Frankie (53 years)

Not affect family members I’d like to be healthy and to make sure nothing will affect my children or grandchildren. – Rebecca 
(75 years)
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They suggested he [son] have a one-off colonoscopy. – 
Stella (74 years).

Over one-third of the cohort did not recall receiving 
any cancer screening management advice for their fam-
ily members. No participant recalled receiving advice on 
chemoprevention or risk-reducing surgery to manage 
family members’ future cancer risks.

Theme 3: Family communication of GT results and cancer 
risk management
Family communication of GT results
Almost all participants communicated their under-
standing of their GT results to their immediate fam-
ily member(s), including children, parents, or siblings, 
irrespective of their interpretation of the GT result as 
negative or inconclusive/not definitive for LS. Many par-
ticipants also disclosed their GT result information to 
extended family members.

Yes, they’re [immediate family] all aware of that [GT 
result] and the fact that my [genetic] test was clear. 
I kept them informed all the way through. – Jody 
(73 years).

Yes, with a couple of cousins, a few aunts and uncles 
because, my mom put all those details in a letter she 
sends out to everybody. All the family would have got 
the information [regarding GT results]. – Frankie 
(53 years).

Family communication of cancer risk management advice
Many participants who received cancer risk management 
advice for their family communicated this information. 
However, some participants who received cancer risk 
management advice did not pass this on.

When I had the [genetic] testing, they [GC] suggested 
that he [son] should have a colonoscopy. I showed 
him the letter that they sent me. – Stella (74 years).

Reasons for disclosure and non‑disclosure of GT results 
and cancer risk management advice
Participants discussed several motivations for family 
communication, such as benefit to family, open relation-
ships, and utility of communication due to multiple can-
cers in the family.

Anything I find out I pass on and I hope that they’ll 
[family] be able to benefit from the information. I 
feel quite excited being able to help. – Jess (72 years).

The nieces, I have a pretty open relationship with 
them. They’re very easy to talk to, so I talked to them 

about it [cancer risk management advice]. – Amina 
(59 years).

Participants reported several reasons for non-disclo-
sure of GT results and cancer risk management advice 
to family, including understanding the GT result to be 
negative or inconclusive for LS, cancer risk not being 
increased for family members, and estrangement.

Well, my extended family live overseas. If I’d had 
Lynch disease, I think that [family communication] 
would’ve been different. – June (66 years).

I just didn’t think it [communication with extended 
family] was necessary because I was negative, and 
there really wasn’t enough high risk [of cancers]. – 
Teresa (64 years).

Another reason for non-disclosure included first-
degree relatives being too young.

I’ve not [spoken to the children], we have talked 
about it but, not anything specific. I’m sort of waiting 
for them to become adults. - Riley (43 years).

Discussion
This is the first study to specifically explore EC patient 
experiences of receiving an SLS diagnosis. We found 
that participants’ interpretation of their GT result varied 
and influenced the psychosocial implications of GT and 
their perceptions of their and their family’s future cancer 
risk. However, participant cancer screening behaviors 
were independent of their GT result interpretation, with 
almost all adhering to advice received. Almost all partici-
pants communicated their GT result to immediate family 
members. However, communication of family cancer risk 
management advice was more limited, mostly due to not 
receiving family screening advice.

GT result interpretation
Findings from our study indicated that participants 
either considered themselves negative for LS or incon-
clusive/not definitive for LS. These findings are simi-
lar to Katz, Burton-Chase [19] where 41% of SLS-CRC 
patients understood their result to be negative or a VUS. 
However, the same study found that 37% of participants 
understood they were positive for LS, which differed in 
our study. The varied interpretations could be due to the 
different participant cancer types, differences in com-
munication of results and the differences in healthcare 
settings and participant demographics. We had an all-
female cohort and excluded women with a VUS find-
ing from GT, whereas Katz, Burton-Chase [19] included 
males and females with CRC and 35% of participants 
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had a VUS. Another possible explanation could be the 
inconsistent knowledge and understanding of SLS among 
HCPs, such as oncologists, gynecological oncologists, 
and surgeons [30].

Psychosocial impacts of GT
Many participants who interpreted their result as nega-
tive for LS expressed happiness and relief. Those who 
interpreted their result as inconclusive/indeterminate 
for LS, were more likely to express negative psychoso-
cial responses, such as frustration, disappointment or 
anger. These psychosocial responses may be linked to 
the uncertainty and cancer worry previously reported 
with an SLS diagnosis [19, 20, 31]. Solomon, Harrington 
[31] also reported variable psychosocial responses of 
SLS individuals with a VUS GT finding, such as relief, 
disappointment, and shock. Consistent with this, many 
of these participants also perceived themselves to be at 
higher risk of future cancers compared with participants 
who perceived their result as negative.

Future cancer risk perception
Most participants in this study who understood their 
result as negative for LS thought they had a population 
or low(er) risk of future cancers as their perceived nega-
tive GT result had given them a false assurance that they 
did not have an inherited cancer etiology. This aligns 
with Grover, Stoffel [32] whose study found that 48% of 
SLS individuals underestimated their future cancer risk. 
Family history of multiple cancers sometimes informed 
cancer risk perception among CRC patients [33], which 
was also observed among our cohort of EC patients. This 
finding was also similar to Katz, Burton-Chase [19] who 
found that 68% of participants believed they had a higher 
risk for LS based on their personal and family history of 
cancers.

Cancer risk‑reducing behavior
There was an inconsistency in CRC screening advice 
reported by participants. Consequently, only a few par-
ticipants pursued CRC screening at the frequency rec-
ommended for LS. This contrasts with studies involving 
a majority of SLS-CRC patients [19, 20], which reported 
48–76% participants complied to annual-biennial colo-
noscopies. This discrepancy may be explained by the 
practice of regular colonoscopies required for CRC 
patients as part of their post-operative follow-up care 
[34], regardless of their GT result. Another reason for 
this discrepancy may be the lack of SLS cancer risk man-
agement guidelines in Australia, resulting in variations in 
clinical practices across jurisdictions/services. The US, 
on the other hand, have guidelines that recommend SLS 

individuals, and their first-degree relatives undertake LS 
cancer screening recommendations, while SLS individu-
als with biallelic somatic mutations are managed based 
on their personal and family history of CRC [17, 18].

The high compliance of EC-SLS patients with CRC 
screening recommendations was an unexpected finding 
in our study. This was surprising given many participants 
understood they had received a negative GT result for 
LS and perceived themselves to be at population risk of 
future cancers. Regular CRC screening in our cohort was 
motivated by HCP advice and a desire to reduce the risk 
of future cancers. Some individuals were further influ-
enced by their family history of cancer or being employed 
as HCPs. This aligns with previous studies [35, 36] which 
showed that a family history of cancer motivated indi-
viduals to remain compliant with recommended cancer 
screening. Increased breast cancer screening adherence 
has also been reported among healthcare workers [37]. A 
previous study also found that women with uninforma-
tive GT results for BRCA  genes believed in undergoing 
cancer screening despite a lower perceived risk of a del-
eterious variant [38], consistent with our findings.

Gastroscopy advice was not routinely provided to 
participants in our cohort. This contrasts with findings 
of Katz, Burton-Chase [19], who reported that many 
SLS-CRC participants (56%) undertook stomach cancer 
screening. This might be because, in Australia, biennial 
gastroscopies are only recommended to individuals with 
LS who have a family history or high ethnic risk of stom-
ach cancer [8].

Literature cites the utility of aspirin in reducing the 
risk of CRC [39–41], and Australian guidelines recom-
mend individuals with LS or a moderately increased risk 
of CRC to consume low-dose aspirin from age 30 and 
50–70, respectively [8, 42]. However, only one participant 
recalled receiving advice to take aspirin as a CRC preven-
tative measure, suggesting HCPs may not be applying LS 
guidelines to EC-SLS patients.

None of the family members of our participants were 
advised to pursue LS risk management recommenda-
tions, contrasting Katz, Advani [21] who reported that 
several family members of SLS-CRC patients followed 
LS screening recommendations [21]. Studies have found 
that family members of SLS patients are at an increased 
risk of LS-associated cancers [10, 16]. Hence, there is 
good reasoning for Australian risk management guide-
lines for SLS individuals and their families. In the US 
and UK, guidelines recommend that SLS-CRC individu-
als undergo tumor genomic sequencing to re-classify the 
50–75% of cases with sporadic cancers resulting from 
biallelic somatic mutations in an MMR gene [17, 43–46]. 
Upon reclassification, tailored cancer risk management 
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recommendations are available for individuals with spo-
radic cancer [4]. Thus, the development of guidelines for 
EC-SLS individuals is also warranted to better manage 
and support such individuals.

Family communication
Almost all participants communicated their GT results 
to their immediate family, while many also discussed this 
with extended family members. However, communica-
tion of cancer screening recommendations was limited, 
mostly because they had not received family screening 
advice. The main reason participants communicated 
this information with family, was to reduce their risk of 
a cancer in the future. Some reasons for non-disclosure 
of information included interpretation of GT results as 
negative or inconclusive for LS, cancer risk not being 
perceived as increased significantly and estrangement. 
These findings augment the results of Katz, Burton-
Chase [19] who reported estrangement, old age and 
assumption of communication through other relatives 
as reasons for non-disclosure of information to family. 
Moreover, only some participants reported receiving 
information regarding CRC screening for their family 
members based on their GT results. This lack of advice 
is a potential barrier to the screening of at-risk family 
members, given communication is heavily reliant on the 
patients themselves [47].

Practice implications
Findings from our study highlight that participant com-
pliance with cancer screening recommendations does not 
eliminate the importance for participants to accurately 
interpret their GT results, because this interpretation 
influences their cancer risk perception for themselves 
and their family, as well as their [motivation for] com-
munication of this risk to family members. Hence, it is 
instrumental for GCs and HCPs to clearly convey tumor 
and germline results to SLS patients [19]. Follow-up calls 
or letters after 12 months of GT result disclosure can also 
be useful to clarify any patient misconceptions or con-
cerns [48].

We found inconsistencies in CRC risk management 
advice reported by participants for themselves and family 
members. This could be overcome by uniform national 
and international cancer screening guidelines for EC-
SLS individuals, including recommending genomic 
sequencing of EC tumors to identify patients with double 
somatic MMR mutations, a non-inherited cause of tumor 
MMR-deficiency.

Study limitations and research recommendations
This qualitative study is the first to explore EC patients’ 
experiences of a SLS diagnosis. Purposive sampling and 

multi-site recruitment ensured diversity in participant 
demographics and experiences. However, women of Cau-
casian background and who worked as HCPs were over-
represented. Thus, findings should not be generalized to 
all populations. Additional studies that explore the expe-
riences of EC-SLS patients and their family members in 
other jurisdictions would be helpful to support and aug-
ment these findings. Our study was designed to capture a 
wide range of experiences, including genetic counselling 
at different cancer genetics services with different GCs. 
Capturing this variation and range of experiences related 
to current practice was important for the future creation 
and implementation of standard processes and Austral-
ian guidelines. Isolating the heterogeneity observed in 
psychosocial and behavioral responses caused by genetic 
counselling differences from the individual patient’s 
interpretations and responses and the compounding 
effect of this is difficult with this study design. Future 
studies which test the impact of standardized counsel-
ling informed by the findings of this study, on women’s 
understanding of their test results and subsequent health 
behavior may be useful to develop guidance for how GCs 
and other HCPs can optimally manage and support such 
individuals.

Conclusion
This study reinforces the importance of clear and accu-
rate communication of tumor and germline GT results 
by HCPs despite high participant compliance with can-
cer screening recommendations. This is because par-
ticipant understanding influences their psychosocial 
responses and cancer risk perception. It may also affect 
the disclosure of GT results and cancer screening recom-
mendations to family members. The lack of family com-
munication, together with the reported lack of family 
screening advice provided by HCPs could result in sub-
optimal protection of these at-risk individuals. Findings 
highlight variability in the psychosocial and behavioral 
responses associated with EC-SLS, which is good reason-
ing for the development of Australian risk management 
guidelines to improve consistency in SLS individuals and 
their families. Study findings also provide an understand-
ing of how HCPs can better manage and support such 
individuals.
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