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removal of their ovaries to reduce their risk
of developing cancer
Anne Herrmann1* , Alix Hall1 and Anthony Proietto2

Abstract

Background: Women at an increased risk of ovarian cancer often have to decide for or against the surgical
removal of their healthy ovaries to reduce their cancer risk. This decision can be extremely difficult. Despite this,
there is a lack of guidance on how to best support women in making this decision. Research that is guided by
theoretical frameworks is needed to help inform clinical practice. We explored the decision-making process of
women who are at an increased risk of developing ovarian cancer and had to decide for or against the removal of
their ovaries.

Methods: A qualitative study of 18 semi-structured interviews with women who have attended a cancer treatment
centre or cancer counselling and information service in New South Wales, Australia. Data collection and analysis were
informed by the Health Belief Model (HBM). Data was analysed using qualitative content analysis.

Results: The paper describes women’s decision making with the help of the four constructs of the HBM: perceived
susceptibility, perceived severity, perceived benefits, and perceived barriers. The more anxious and susceptible women
felt about getting ovarian cancer, the more likely they were to have an oophorectomy. Women’s anxiety was often
fuelled by witnessing family members suffer or die from cancer. Women considered a number of barriers and potential
benefits to having the surgery but based their decision on “gut feeling” and experiential factors, rather than statistical
risk assessment. Age, menopausal status and family commitments seemed to influence but not determine women’s
decisions on oophorectomy. Women reported a lack of decision support and appreciated if their doctor explained
their treatment choice, provided personalised information, involved their general practitioner in the decision-making
process and offered a second consultation to follow-up on any questions women might have.

Conclusions: These findings suggest that deciding on whether to have an oophorectomy is a highly personal decision
which can be described with the help of the HBM. The results also highlight the need for tailored decision support
which could help improve doctor-patient-communication and patient-centred care related to risk reducing surgery in
women at an increased risk of ovarian cancer.
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Background
Challenges of medical decision making
Cancer is the largest cause of death in Australia and
worldwide, surpassing cardiovascular disease. On aver-
age one in two men and one in three women will be di-
agnosed with a form of cancer during their lifetime [1,
2]. Cancer incidence rates have been increasing over the
last decades [3, 4]. Simultaneously, medical progress has
resulted in a growing number of cancer prevention,
screening and treatment options. Many patients have to
make difficult decisions regarding the various options
available to them [5–10]. More and more of these deci-
sions involve options which show similar medical effect-
iveness but hold various side-effects and impacts that
each patient may value differently. Such decisions are
called “preference-sensitive” [11, 12]. Patients have to
weigh-up the risks and benefits of the options available
to them. The “best choice” cannot be pre-defined. It de-
pends on patients’ preferences.

Deciding for or against having an oophorectomy can be
particularly difficult
Women at an increased risk of developing ovarian can-
cer may be offered a bilateral salpingo-oophorectomy, a
surgical procedure to remove apparently normal ovaries
and fallopian tubes in order to decrease their risk of de-
veloping cancer [13]. It is a particularly difficult decision
to make, involving numerous risks and potential benefits
which need to be taken into account [14]. The risks and
benefits, and clinical recommendations can also vary de-
pending on whether women carry certain gene muta-
tions, their age and family history of cancer. Bilateral
salpingo-oophorectomy has been shown to decrease
women’s risk of developing ovarian cancer [15]. This is
crucial for many patients as early ovarian cancer usually
causes no or only very few symptoms. Ovarian cancer is
often diagnosed at a stage where the cancer has spread
beyond the ovaries [16]. The 5-year relative survival rate
for Australian ovarian cancer patients is only 43% [1,
17]. As there is no proven screening method for ovarian
cancer, having a bilateral salpingo-ophorectomy can sig-
nificantly decrease patients’ anxiety and depression re-
lated to their perceived cancer risk [18]. Conversely,
having an oophorectomy has been associated with
short-term and long-term health risks, including surgical
complications such as bleeding or infections, abrupt on-
set of menopausal symptoms such as hot flushes, and
symptoms associated with menopause such as depres-
sion or anxiety [17]. Having the surgery may also cause
an increased risk of cognitive impairment, osteoporosis
and hip fracture [17]. Many patients experience a signifi-
cant decrease in their sexual function and have to decide
on whether to undergo hormone replacement therapy
after having their ovaries surgically removed [19].

However, there is a lack of data on the effects of the
long-term use of hormone replacement therapy and its
psychological influences on women who underwent an
oophorectomy [19].

Research is needed to help women decide on this surgery
In order to adequately support women in deciding on
whether or not to undergo the surgical removal of their
ovaries, we need to understand why and how they make
this decision. However, a recent review found a lack of
research examining ovarian cancer treatment decision
making from the perspective of the patient [20]. Uncer-
tainty remains regarding the range and complexity of
contextual factors that may impact on patients’ decisions
[21–23]. Further, most research has been undertaken
outside of Australia, and findings may not generalise
given differences in healthcare delivery and social norms
[23, 24]. Most studies failed to use a theoretical frame-
work to guide research on decision making regarding
oophorectomy. For example, a review of 43 studies on
women’s decision making about risk-reducing strategies
in the context of hereditary breast and ovarian cancer
found that only two employed a theoretical framework
to guide their research [23]. Employing a theoretical
framework is likely to advance our understanding of
women’s decisions about risk reducing strategies by
helping to organise and integrate existing knowledge on
preventive health behaviours. This can provide import-
ant guidance for research and clinical practice specific to
the area of decision making on oophorectomy [23]. One
model that may be particularly well suited to study
women’s decisions on oophorectomy is the Health Belief
Model (HBM). It was developed by a group of psycholo-
gists as a systematic method to explain and predict pre-
ventive health behaviour [25, 26]. The HBM is one of
the most widely used theoretical frameworks for under-
standing health behaviour [27]. It is a psychosocial
model that is designed to help understand health behav-
iours which prevent disease, or detect disease when a
patient has little or no symptoms [28]. Unlike other
models used to describe and predict health behaviour,
such as the Theory of Planned Behaviour, the HBM fo-
cuses on intra-personal factors, including risk-related be-
liefs which influence individuals’ health-related decision
making [29]. This was considered particularly important
for this current study which aimed to explore women’s
attitudes and beliefs regarding deciding on oophorec-
tomy, with the aim to provide suggestions for clinical
practice on how to better support this decision-making
process.
Conducting qualitative research which is guided by the-

oretical frameworks can help provide valuable in-depth in-
sights into patients’ perceptions of the decision-making
process and thus enhance our understanding of existing
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quantitative data on patients’ views and experiences [30,
31]. Findings of qualitative research can further inform fu-
ture studies by providing suggestions for how to design
and implement decision support strategies [32]. Conduct-
ing qualitative research in this area will enable us to better
help patients make difficult decisions and improve their
outcomes.

Methods
Aims
To explore why women who are at an increased risk of
developing ovarian cancer decide for or against the sur-
gical removal of their ovaries.

Design
A qualitative study of 18 semi-structured interviews.

Setting and sample
Eighteen women who have attended a cancer treatment
centre or cancer counselling and information service in
New South Wales, Australia, took part in this study. Par-
ticipants who were at an increased risk of developing
ovarian cancer and had to make a decision regarding the
surgical removal of their ovaries were included in this
study. Women were defined as being at an increased risk
of developing ovarian cancer if they have had at least
one first degree relative diagnosed with ovarian cancer
and/or carried a BRCA gene mutation [33]. A purposeful
sampling frame was used to allow for recruitment of
women who decided for removing their ovaries and
those who decided against removing their ovaries. Data
collection was stopped when data saturation was per-
ceived to be reached and further data gathering was not
considered to reveal additional findings to answer the re-
search question [34, 35].

Inclusion criteria
Eligible patients: (i) were determined by their treating
clinician as being at an increased risk of developing
ovarian cancer in the future (according to the criteria
defined above); (ii) have decided for or against the surgi-
cal removal of their ovaries to reduce their cancer risk
within the last two years (the outcome of this decision
and when it was made was informed by the electronic
patient management system described below); (iii) were
aged 18 years or over; (iv) have attended a cancer treat-
ment centre or cancer counselling and information ser-
vice in New South Wales at least once in the past; (v)
were determined by their treating clinician as physically
and mentally capable of taking part in this study; and
(vi) were English speaking.

Recruitment
Potentially eligible patients were identified by their treat-
ing clinician through a state wide genetic services pa-
tient management system. It lists the names, decision
for or against oophorectomy, BRCA gene status and
contact details of women who have attended a cancer
treatment centre or cancer counselling and information
service in New South Wales. Eligible patients were
mailed a study package by their treating clinician which
included a study information sheet, a study consent
form and a reply paid envelope. Patients who were will-
ing to participate in the study returned the consent form
to the research team by posting it in the provided reply
paid envelope. Consenting patients were required to in-
dicate their name, contact details and preferred contact
time on the consent form.

Data collection
Consenting patients were contacted by a member of the
research team via telephone to arrange a time for a
face-to-face interview, telephone interview or videocon-
ferencing. Patients were given the choice of interview
mode to reduce research related burden. The location of
face-to-face interviews was determined according to
what was most convenient for the patient. To further re-
duce research related burden, particularly for patients
from remote areas, patients were given the option to
conduct the interview via the free Avaya Scopia Mobile
app. This software has been used by clinic staff for the
transmission of clinical consultations by videoconference
over the internet. Scopia offers patients the opportunity
to receive some of their healthcare at or close to home
through telehealth. It is completely secure, encrypted
and confidential.
Before the interview commenced, patients were asked

for permission to audio-record and transcribe the inter-
view. They were informed that all data would be
de-identified and thus remain confidential. Patients were
further told that the interview would last approximately
30 min and that they could stop the interview or skip
questions they did not feel comfortable answering any
time. The interviewer then encouraged patients to tell
their story about how they made the decision for or
against the removal of their ovaries, in the way they pre-
fer, with as little interruption as possible from the inter-
viewer. This narrative approach helped elicit the range
and interplay of potential reasons for or against having
an oophorectomy [36, 37].
At the end of the narrative section, a set of semi-struc-

tured questions was used to explore particular issues fur-
ther. These issues included reasons for why women
decided for or against the surgery as well as factors
which might have influenced their decision. The ques-
tion guide was informed by the HBM which includes

Herrmann et al. BMC Women's Health          (2018) 18:184 Page 3 of 14



four constructs which were used to develop the ques-
tions patients were asked: perceived susceptibility, per-
ceived severity, perceived benefits, and perceived
barriers [38]. The questions were further informed by
discussions amongst the research team which included
experts in the areas of health behaviour, gynaecological
oncology and qualitative research. Questions explored
patients’:
○ Perceived susceptibility to ovarian cancer by asking

patients how likely they thought it was that they will de-
velop cancer in the future, how worried they were about
developing cancer, how they felt about the lack of
proven screening methods for ovarian cancer;
○ Perceived severity of the situation by asking patients

how worried they were about the consequences of devel-
oping cancer (e.g. risk of dying, treatment side-effects,
fear of outcomes, not being able to support their family
while receiving treatment), whether they have had per-
sonal experiences with cancer themselves and/or in the
family, whether this influenced their decision and if so,
how;
○ Perceived benefits of an oophorectomy by asking pa-

tients whether they believed that the surgery would pre-
vent cancer and if so, how much it would decrease their
risk of developing cancer, whether they perceived it
would decrease their worries related to developing can-
cer, whether they trusted the information they had re-
ceived regarding their cancer risk and the surgery’s
benefits, whether they felt the information was applic-
able to them and how it factored into their decision;
○ Perceived barriers to an oophorectomy by asking pa-

tients how they felt about potential complications of the
operation (e.g. bleedings, infections), long-term effects of
the surgery (e.g. abrupt onset of menopause), its impact
on their sexuality, its impact on their ability to have chil-
dren, its impact on “feeling like a woman”, its impact on
social relationships (e.g. with their partner, family), fi-
nancial issues (e.g. whether to take time of work, costs
of the surgery), what impact the surgery may have on
their family and other social obligations;
○ Decision-making process by asking patients what

support they had in dealing with the consequences of
the surgery and what else could have helped them make
this decision, how much time they spent thinking about
the surgery’s benefits and risks, and how long it took
them to make the decision, who made the decision in
the end and what happened after the decision was made.
Patients were also asked about the following sociode-

mographic and disease-related characteristics: highest
level of education completed, occupation and marital
status. To reduce research related burden for patients,
further patient characteristics were sought with the help
of their medical records, including date of birth, results
of previous genetic testing and date of surgery (if

applicable). Wherever possible standardised questions
were used. All study materials were reviewed by the re-
search team and pilot tested prior to finalisation with a
group of health behaviour scientists and clinicians.

Data analysis
All interviews were transcribed verbatim. Transcripts
were double-checked for accuracy by a member of the
research team (AH1). Text passages were read by mem-
bers of the research team to familiarize themselves with
the data and prepare the assignment of codes and cat-
egories (AH1 and AH2). A qualitative content analysis
approach was chosen to identify and investigate key fac-
tors patients considered as influencing their decision re-
garding surgically removing their ovaries. Qualitative
content analysis has been used frequently in nursing re-
search, and is rapidly becoming more prominent in the
medical and bioethics literature to systematically de-
scribe the meaning of qualitative data [39, 40]. This ap-
proach is particularly suited to multifaceted, sensitive
phenomena, such as decision making on risk reducing
surgery. Qualitative content analysis is recommended
when there is no or only fragmented knowledge on the
critical social process to be studied and meanings, inten-
tions, consequences and context related to this process
need to be investigated [30].
When conducting qualitative content analysis, text

passages were coded following a systematic, interpret-
ative act. Techniques used included a) summarising the
data where the aim of the analysis was to reduce the ma-
terial in such a way that the essential contents remain,
b) explication of data where the aim of the analysis was
to provide additional material on individual doubtful text
components to increase understanding and interpreting
particular passages of text, as well as c) structuring the
data where the aim of the analysis was to filter out par-
ticular aspects of the material. These techniques were
employed and results of the coding process were docu-
mented to help construct a coherent category system.
This documentation contributed to the intersubjectivity
of the procedure and would allow others to reconstruct
or repeat the analysis [32].
The early stages of the coding process followed a con-

ventional, inductive qualitative content analysis approach
to minimise bias and ensure all relevant codes were cap-
tured. Initially, the transcripts were read line by line, and
their content was examined, compared and categorized in
order to apply a paraphrase or label (a “code”) that de-
scribed what was interpreted in the passage as important.
Codes were then grouped around the domains of the
HBM to develop more abstract categories [30]. A category
in this sense was a group of codes that shared a common-
ality [41]. If a code could not be linked to any of the do-
mains, a separate category was developed to ensure all
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data was captured, regardless of whether it fitted in the
existing model. This helped us validate and extend con-
ceptually the underlying theoretical framework [42]. Based
on the emerging categories, we generated threads of
meaning across categories. Consequently, we analysed
both latent and manifest content and chose each whole
interview as unit of analysis [41]. Initial coding was con-
ducted by one researcher (AH1). Conclusions drawn from
the data were discussed amongst all three members of the
research team (AH1, AH2, AP). In accordance with the
principle of constant comparison, the robustness of the
developed hypotheses was tested on different levels. As
suggested by Przyborski and Wohlrab-Sahr, conclusions
made by the research team were questioned on the basis
of each single case as well as independently of individuals
and thus beyond single cases [43]. Patient characteristics
are presented using summary statistics. Chi-square tests
were used to assess consent bias.

Results
Sample
Women were interviewed between March and November
2017. Eighty-six patients were invited to participate. Of
these, 18 women (21%) consented to participate and were
interviewed. Most interviews were conducted via telephone.
Only one participant preferred to be interviewed
face-to-face. Women had a mean age of 57 years, ranging
from 22 to 81 years (SD = 15, see Table 1). Sixty seven per-
cent of study participants had not been diagnosed with a
gene mutation associated with an increased risk of develop-
ing ovarian cancer (n = 12). Of these, ten women (83%) had
been tested for relevant gene mutations. Sixty one percent
of women had previously been diagnosed with cancer (n =
11). Most of these women had been diagnosed with breast
cancer (n = 9, 50%). Eleven participants underwent an oo-
phorectomy, seven decided against the surgery. A mean of
23 days elapsed between study consent and interview (SD
= 12). There were no statistical significant differences be-
tween consenters and non-consenters in terms of age and
prevalence of relevant gene mutations (p > 0.05).

Perceived severity
Many women witnessed family members suffering and
dying from breast or ovarian cancer. For most women
who decided to have an oophorectomy, this was the sin-
gle most important reason for getting their ovaries surgi-
cally removed. Several participants perceived undergoing
cancer treatment to be worse than receiving a cancer
diagnosis. They felt that having cancer treatment would
have a strong impact on patients’ quality of life and lead
to a lack of control over one’s health and wellbeing, even
when a patient was in remission, due to the potential
long-term treatment side-effects and fear of cancer
recurrence.

I don't have a problem with getting cancer, I have a
problem with the treatment of cancer. From my own
personal experience of seeing other people go through
it, the treatment is worse than the disease. […] They're
spending their whole life of not living their life, just
thinking, oh, I've just to get to the next doctors visit
and the next doctors visit. (Participant 7, 34 years,
BRCA2 carrier, no oophorectomy)

Well, it's not easy for any woman but I guess maybe
when you've been through something you make your
decisions and you see people, you're losing people with
ovarian and breast cancer, you do everything in your

Table 1 Patients’ sociodemographic and disease-related
characteristics

Characteristic Patients (n = 18)

Age in years, mean (SD, range) 57 (15, 59)

18–39 17% (3)

40–59 39% (7)

60 or older 44% (8)

Menopausal status at the time of decision making

Pre menopause 33% (6)

Currently undergoing menopause 6% (1)

Post menopause 61% (11)

Previous cancer diagnosis

Yes 61% (11)

No 39% (7)

Marital status

Married 44% (8)

De factoa 17% (3)

Divorced or separated 11% (2)

Single 28% (5)

Highest level of education

Secondary school 50% (9)

Vocational 28% (5)

University 22% (4)

Gene mutations

BRCA1 0 (0)

BRCA2 28% (5)

Other (e.g. Lynch Syndrome) 5.6% (1)

None 67% (12)

Oophorectomy

Yes 61% (11)

No 39% (7)
aAccording to the Australian Department for Home Affairs a de facto partner
relationship exists if all of the following applies: i) the partners are not legally
married to each other; ii) they are committed to a shared life to the exclusion
of all others; iii) their relationship is genuine and continuing; iv) they live
together or do not live separately and apart on a permanent basis; v) they are
not related by family [68]
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power to help yourself and help your family.
(Participant 2, 68 years, BRCA2 carrier,
oophorectomy)

A number of women were concerned about the lack of
symptoms of early-stage ovarian cancer and the fact that
it is often detected at a late stage. Many women also
worried about the non-specificity of symptoms of ovar-
ian cancer. Most were aware of the low survival rates of
ovarian cancer which highlighted to them the serious-
ness of the disease. This knowledge increased women’s
fear of getting ovarian cancer and made them reflect on
the potential benefits of having an oophorectomy. For
many women, having their ovaries surgically removed
seemed to be the only effective option of taking control
over their perceived cancer risk.

Basically if I felt bloated, if I was gaining weight or
losing weight, or if I didn't feel right in my abdominal
area then I should get professional medical help. I'm
thinking, that's every other day I have these symptoms.
It [=identifying relevant symptoms and seeking timely
medical help based on self-assessment only] is not
really realistic. (Participant 7, 34 years, BRCA2
carrier, no oophorectomy)

Perceived susceptibility
All women realised that they were at an increased risk of
developing ovarian cancer. However, women’s perceived
cancer risk often differed from their actual risk. Women
who had cancer in the past or who had witnessed or
heard of family members being diagnosed with a form of
cancer often felt more susceptible to getting ovarian can-
cer than women without a personal or family history of
cancer.

Well it all started with my sister. She had cervical
cancer. Yeah, so that’s how it all started. She had a
gene test. We didn’t have the mutant gene, but I still
felt that it would be less risk if I did have the op and
to have them taken. I was particularly worried, my
sister passed away at the beginning of this year, and to
see her go through that wasn’t a good thing. That was
certainly something that I never want to put myself
through. So that was my main reason, I’d seen her go
through it all, and so if I could just reduce that risk, I
thought it would be a good start at least. (Participant
3, 68 years, BRCA2 carrier, oophorectomy)

Also, women coped very differently with their per-
ceived cancer risk. Many of the women who decided for
the surgery did not carry a BRCA gene mutation. They
were thus at a relatively low risk of developing ovarian

cancer but could not cope with the anxiety related to
their cancer risk. They felt that the cancer was “floating
around” in their family (patient, 70 years) and thought
that having the surgery would be the logical conse-
quence to reduce their cancer risk. They considered the
decision as a “no brainer” (patient, 57 years). In contrast,
some of the women who had a BRCA2 gene mutation
decided against the surgery, despite their relatively high
risk of getting ovarian cancer. These women also felt
susceptible to getting ovarian cancer but they felt less
anxious and worried about their cancer risk. Women
often trusted their “gut feeling” and based their decisions
on experiences and beliefs, rather than statistical risk as-
sessment. Although their decisions may seem to be emo-
tive, women perceived their decisions to be perfectly
logical and reasonable within the context of their
experiences.

I don't know whether some people would think I was
crazy for making the decisions I’ve made, but I just feel
– I don't know, my innate feeling – it's just a feeling
that it's the right thing to do at the moment.
(Participant 1, 60 years, no known gene mutations, no
oophorectomy)

Perceived benefits
Reducing their risk of developing ovarian cancer and de-
creasing their worries related to their cancer risk were
seen to be the most important benefits of having the
surgery. Many women felt that taking away their worries
would significantly improve their quality of life. This was
although the data also revealed a lack of knowledge re-
lated to the potential benefits of undergoing an oophor-
ectomy as some women felt that by having the surgery
they would reduce their risk of ovarian cancer, whereas
others thought it would prevent them from getting the
cancer.

But if I was living in fear and I was worried every day
of my life that I may get cancer again then I probably
would have had surgery. (Participant 1, 60 years, no
known gene mutations, no oophorectomy)

I've had a lot of friends say that to me why would you
want to have all that surgery if there's nothing wrong?
I'm just like well, it's a ticking time bomb really.
(Participant 7, 34 years, BRCA2 carrier, no
oophorectomy)

Women reported that a lot of the benefits of having
an oophorectomy involved social factors. Many women
decided for the surgery because they wanted to be able
to be there for their children or grandchildren in the
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future. Some women also mentioned a need to be
healthy in order to fulfil their family commitments,
such as looking after their children or elderly parents
and running a household. Some women said that they
underwent the surgery to reduce the burden on
others as the time and help they would need while
recovering from the surgery would be much less than
the time and help they would need following a cancer
diagnosis and treatment.

Probably one of my biggest fears, especially having a
kid, that I wouldn’t be there for him. (Participant 9,
34 years, BRCA2 carrier, no oophorectomy)

As I said, I live on my own. I look after grandchildren
during the school holidays. I’ve got my mum still alive,
she’s 92. I’ve got to be fit and healthy. (Participant 4,
70 years, BRCA2 carrier, oophorectomy)

Perceived barriers
Women identified a number of barriers which they felt
made it harder to opt for the surgery. For instance, sev-
eral women feared the sudden onset of menopause and
relating symptoms. They reflected on the potential in-
tensity of symptoms, how long it would take them to
physically, emotionally and mentally adjust to having
early menopause and for how many years they may have
to cope with menopausal symptoms.

I don’t want to be this scarred cranky bitch, dry old
woman in the body of a 40-year-old. And not just that,
I've then got another 15 years on top of the normal
woman who does that [= having menopause]. […] But
I just want you to understand that I'm not a 67-year-
old woman, I'm a 40-odd-year-old woman, so I've got
to think of my long term. I'm fighting this to be here
for a longer period of time, but I've got to think about
these things so that I can manage in those years
ahead. (Participant 14, 47 years, no known gene
mutations, oophorectomy)

Some women were concerned about the side-effects of
hormone replacement therapy and that having this treat-
ment could increase their risk of getting breast cancer.
All women made their treatment decision based on what
they thought would be the best long-term option for
them.

The risk factors of osteoporosis and that sort of thing
that was relevant to me. I thought, oh, well maybe it's
better if there's something else that we can do, as
opposed to [having surgery and] then needing to take
hormone replacement and all that sort of stuff, which

puts you at higher risk of breast cancer once again
anyway. (Participant 7, 34 years, BRCA2 carrier,
oophorectomy)

Some women were worried about potential surgical com-
plications, such as bleeding or infections. Many women
above the age of 60 felt more susceptible to such complica-
tions. Women tried to counteract these risks by choosing a
clinic they found trustworthy, maintaining physical activity,
planning sufficient recovery time and by seeking additional
information through family, friends or support groups.
Some women perceived the lack of an accurate risk assess-
ment and the preventive (rather than curative) purpose of
the procedure as a barrier to having the surgery. These
women did not want to undergo an elective invasive pro-
cedure although they may never develop ovarian cancer.
Others pointed out that there may be a chance that screen-
ing for ovarian cancer will be improved in the near future
which could make the surgery redundant.

There’s a difference between doing something for a
purpose, but just in case seems to be subjecting your
mind. Also when you get older anaesthetics aren't very
good for your mental condition. It takes ages for you to
get over anaesthetics, you know, as you get older as
well. I didn't want my – how would I say? I didn't
want my body violated, just in case. (Participant 5, 81
years, no known gene mutations, no oophorectomy)

When I had breast cancer, you just go, well you've just
got to get the breast off. There's not a choice. It's got
cancer, it's sick. It's an easy decision to make. I think I
would be the same if I knew there was something wrong
with my uterus or my ovaries or whatever. I'd say, yeah,
absolutely take it. But when there's nothing wrong with
them, as far as I know, it's harder for me to make that
decision to have them out." (Participant 1, 60 years, no
known gene mutations, no oopohrectomy)

And what if next year they find a test for it
[=ovarian cancer]? Yes, that runs through your
head. (Participant 11, 57 years, BRCA2 carrier,
oophorectomy)

Some women were concerned that the surgery might
affect their femininity or their sexuality. They feared to
have a decreased libido or may feel less like a woman.
Women’s thoughts on this were also influenced by how
supportive their partner was perceived to be in terms of
having their ovaries surgically removed. However, for
most women, impacts on their femininity or sexuality
were of little or no concern as they felt that removing
their ovaries would not change their appearance and
thus be less obvious than other procedures, such as
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having a mastectomy. Some women even felt empow-
ered by having an oophorectomy because they perceived
that they made their own decision on their health and
well-being. These women reported that deciding to get
their ovaries removed made them realise that their fem-
ininity was linked to their attitudes and feelings, rather
than to the presence of their ovaries.

So for me that was a difficult decision because I was a
woman that had gone into my 40s and reached my
peak of … our children were now late teens, so my
husband and I were getting more time to be intimate
and all that sort of stuff. (Participant 14, 47 years, no
known gene mutations, oophorectomy)

I mean you can't stand there at the café and say, oh,
she's had a hysterectomy. I'd be more conscious if my
breasts and things like that had to be removed. I
mean, I haven't changed, my hair hasn't changed, my
skin hasn’t changed. My husband hasn't said to me
I'm getting crankier or not. (Participant 6, 55 years, no
known gene mutations, oophorectomy)

I felt quite empowered because it just made me believe
that all those things [=femininity and sexuality] are
very much an inner thing and more of an emotional
thing. (Participant 1, 60 years, no known gene
mutations, no oophorectomy)

Some women said that not being able to have children
in the future was a barrier to undergoing the surgery.
This was particularly relevant for younger women. Many
of these women were advised by their treating doctor to
have their children first and then undergo the surgery.
Consequently, some women struggled with the pressure
of having to finish their family plans in a timely manner
in order to be able to have their ovaries removed. Some
of the women who had a BRCA2 gene mutation decided
against having further children because they were con-
cerned that they may pass on the gene mutation.

My next birthday I’ll be 34 and we’ve been trying to
have a second child now for maybe seven or eight
months and it still hasn’t happened yet. So in the back
of my mind I feel like there is a bit of a deadline; I
need to hurry up, but yeah. (Participant 9, 34 years,
BRCA2 carrier, no oophorectomy)

A number of women who their doctor considered to be
too young to have surgery reported that they had not been
offered a choice of whether to have their ovaries removed.
They felt a lack of control over the decision-making
process and wished that their doctor had explained the
reason for this lack of choice more in detail. These women

felt that this would have allowed them to feel more in-
volved in and confident with their decision.

I really kind of feel that I didn't really get a choice to
tell you the truth because basically it was you're too
young. (Participant 7, 34 years, BRCA2 carrier, no
oophorectomy)

Only a few women felt that financial barriers impacted
on their decision. These women were single, on the pen-
sion or had to travel long distances to the clinic which
meant that some of them had to take a considerable
amount of time off work. However, for most women fi-
nancial factors were not relevant as the costs for the sur-
gery were covered by their health insurance and they lived
close to the clinic where the surgery was done. Some
women said that reducing their risk of having ovarian can-
cer would be invaluable which made the costs of having
the surgery of little relevance to their decision.

We had a big trip home, but then we stayed up there
a couple of extra days so that it wouldn’t be as bad
travelling home. You just try and plan. […] It is very,
very difficult when you live in the country. (Participant
2, 68 years, BRCA2 carrier, oophorectomy)

Well, I'm on the pension, so I couldn't afford to pay
for it. Yeah, because like I've been on the pension
for a while and I just don't have that money to go
ahead with it if it's going to cost me anything.
(Participant 18, 74 years, no known gene mutations,
no oophorectomy)

No it was all done free. I think the clinic covered
the bills. I don't think money would have made a
difference either. It was a long-term decision.
(Participant 6, 55 years, no known gene mutations,
oophorectomy)

Perceived self-efficacy
Women’s confidence in their ability to take action
seemed to be an important factor for their decision on
whether or not to have an oophorectomy. Women who
decided for the surgery tended to feel the need to take
control over their situation by having their ovaries surgi-
cally removed. They wished “to do everything they can”
to decrease their cancer risk. These women felt that
screening was invasive, strenuous and would not be ef-
fective in picking up ovarian cancer. They perceived the
surgery to be the only option offering sufficient efficacy
in risk reduction. In contrast, women who decided
against the surgery felt that their ability to judge their
health and wellbeing, to undergo regular screening and

Herrmann et al. BMC Women's Health          (2018) 18:184 Page 8 of 14



contact their specialist whenever symptoms arise or their
personal circumstances change would give them suffi-
cient peace of mind. This made having the surgery
redundant.

So I had to have checks all the time to see whether
anything was going on. They’re really invasive tests,
and they don’t guarantee, they’re not 100 per cent
clear. So there was always that doubt. So in the end I
was just sick of going through the tests that couldn’t
really tell me conclusively anyway, so I decided to have
everything removed. (Participant 11, 57 years, BRCA2
carrier, oophorectomy)

I thought, okay, well I'm feeling really good. I'm not
seeing any history of ovarian cancer. I'll be keeping an
eye on it. (Participant 1, 60 years, no known gene
mutations, no oophorectomy)

Modifying factors and cues for action
A number of factors influenced women’s decisions on
whether to have their ovaries surgically removed. For in-
stance, age and menopausal status seemed to modify the
decision-making process in many ways. All women felt
that increasing age and being post-menopausal made it
easier to decide for the surgery. This was linked to the
perceived “uselessness” of ovaries once women had had
children. However, there was no clear threshold indicat-
ing from what age women were more or less likely to
undergo the surgery. For example, some women who
were in their 30s decided for the surgery since they felt
very anxious about their risk of developing ovarian or
breast cancer. Some women were close to menopause or
were post-menopausal but decided against the surgery
because they feared that removing their ovaries could
have a negative impact on their sexuality. Women’s med-
ical history also influenced their decision, but as with
age and menopausal status, this factor did not determine
women’s decision. Some women who had been diag-
nosed with breast cancer in the past felt more alert and
anxious about their cancer risk and decided for the sur-
gery. Others wished not to have another invasive pro-
cedure since they had undergone breast cancer
treatment and perceived this to be very burdensome. For
example, some women had a mastectomy and feared
that removing their ovaries would cause more scars on
their body and further damage their feeling of being a
woman.

I've have my breasts taken […] but it has damaged my
femininity, you know in my head space in what I see in
the mirror it still affects me emotionally, and now you
want to take away sort of my last part of my

femininity. (Participant 14, 47 years, no known gene
mutations, oophorectomy)

Women reported a number of cues of action which
promoted awareness and initiated the decision-making
process. Some women reported that having family mem-
bers recently undergoing genetic testing or passing away
from cancer made them undergo genetic testing them-
selves. This often led to discussions with their doctor
about whether or not to have the surgery. Other women
reported that having their family plans completed would
provide the cue to go ahead with the surgery.

I mean it sort of put a bit more pressure on me, in
that to finish having a family. It sort of put a bit of a
timeline on it all. (Participant 9, 34 years, BRCA2
carrier, no oophorectomy)

The decision-making process
Most women reported that they made the final decision
about whether to have an oophorectomy, after consider-
ing their healthcare providers’ opinions and involving
their supportive others. The time women took to make
the decision differed considerably, depending on
women’s informational needs and preferences: While
some women said they made their decision during or
immediately following the initial consultation with their
doctor, others took weeks or months to seek additional
information and weigh-up the potential risks and bene-
fits of having an oophorectomy. Consequently, not only
the decision on whether to have an oophorectomy but
also the decision-making process was highly personal
and differed considerably depending on the needs and
preferences of each individual patient.

I think my husband and I more or less made it [=the
decision] together. We’ve been together that long that
we think the same anyway. (Participant 8, 62 years, no
known gene mutations, oophorectomy)

It was just always in the back of my mind that that’s
probably the better option to go. But I just needed to
find more information about it before I actually made
that decision because, yeah, it just affects, it does affect
you, because all your hormones change and everything.
So yeah, it’s a big change to get used to. (Participant
11, 57 years, BRCA2 carrier, oophorectomy)

Many women could not remember exactly how high
their risk of developing ovarian cancer was. Most
women recalled being provided with this information
but rather than basing their decision on numerical
values, they focused on broad verbal categories (e.g.
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“high” or “low” risk) and experiential factors, such as
their family history of cancer.

We did have the general worry that we could get it
[=ovarian cancer] because of so much cancer in the
family. The doctor did give me some percentages, but I
could not remember them now, on our chances of
getting it. (Participant 8, 62 years, no known gene
mutations, oophorectomy)

A number of women reported asking other women
who underwent the surgery about their experiences, and
searching for additional information online. Some found
online social networks helpful as they allowed them to
read other patients’ experiences and ask questions. Thus,
searching information online not only helped women
overcome their perceived lack of knowledge but also
provided some comforting by enabling them to share
their experiences and thoughts with other women,
whenever and wherever they wished to do so.

There’s a few Facebook groups […] you sort of see
more, you can read people’s circumstances or how their
surgeries went. Because I don’t have family to talk
really candidly about it. A lot of the stories on there
are pretty open and honest and I find that helpful to
read through them. […] You can post any questions
you have on there and actually people that have gone
through it or are thinking about going through it
[answer], so that’s quite useful. (Participant 9, 34
years, BRCA2 carrier, no oophorectomy)

I wanted to be able to talk about it when I wanted to
talk about it, when I could talk about it, and I didn't
want to talk about it when I didn't want to talk about
it. So I really think that that social component is really
important. […] Rather than saying here's the medical
reason why you need to do this, you know what I
mean. (Participant 14, 47 years, no known gene
mutations, oophorectomy)

Many women felt a lack of support with choosing
the right treatment option for them. Women per-
ceived that compared with breast cancer, ovarian can-
cer received insufficient attention by researchers and
policy makers, leading to a lack of public awareness
and reliable information on ovarian cancer. Many
women wished that they had had a better documenta-
tion of what had been discussed during the consult-
ation with their doctor to help them “digest” and use
the abundance and complexity of information they re-
ceived. Women also indicated that this would have
provided them with tailored and personalised infor-
mation which they could not find by searching other

information sources. Women appreciated having a
follow-up consultation or the opportunity to call their
specialist after their initial consultation.

Everything seems to be the breast cancer. There’s not
near as much with the other cancers and they really
do need it. (Participant 15, 22 years, no known gene
mutations, no oophorectomy)

Yeah, it was very difficult to find anything that really
was representative of me. Like I could pull things out
of different articles but there wasn't anything for the
full-time student, single parent who didn't have a pri-
vate health insurance. (Participant 7, 34 years, BRCA2
carrier, no oophorectomy)

If you can read the information and take it in yourself,
then if you've got queries, ring back. Because
sometimes you go to ring up and ask questions and
they'll say something and it throws you and you
forget the next question. So, I think if you can get
your information and then ring them back, it's
helpful. (Participant 2, 68 years, BRCA2 carrier,
oophorectomy)

Some women said it would have been helpful to see a
short description of their specialists’ professional inter-
ests and experiences prior to the consultation. This
would have allowed them to be reassured that their doc-
tor has the expertise required to guide them through
this preference-sensitive decision-making process. Many
women found it very helpful to have their GP involved
in the decision-making process in order to get a second
opinion of someone they trust. This was also seen as an
additional opportunity to ask questions women may
have.

Maybe a blurb or a CV on the doctor might, just a
paragraph or two, might be handy. It might make
people feel better if they know, I've done X amount of
surgeries, I operate this often on blah, blah, blah,
might put nervous people at rest. (Participant 6, 55
years, no known gene mutations, oophorectomy)

I have spoken about it with my own GP who is
very, very thorough and she's supportive of
everything I do. She researches it and she
explained why it was that he had said that
basically it wasn't an option for me at this point
in time and I'm grateful. I know, a lot of people
don't have access to a really good GP, and if I had
any advice for anybody who was going through
what I've essentially been through, it would be get
yourself a good GP who knows what they're talking
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about or who is willing to investigate genetic
issues. (Participant 7, 34 years, BRCA2 carrier,
no oophorectomy)

Discussion
Applicability and limitations of the Health Belief Model
Numerous studies have examined women’s decisions for
or against having preventive surgery to reduce their can-
cer risk [23]. However, despite considerable research ef-
forts in this area, there is a lack of theoretically guided
studies that could help advance our understanding of pa-
tient decision making on oophorectomy [23]. Our study
findings suggest that the HBM provides a structured ap-
proach to guide both data collection and analysis of re-
search in this area, and helps describe women’s decision
making on oophorectomy. As suggested by the HBM,
women conducted an internal assessment of the benefits
and barriers to undergoing the surgery, and then decided
whether or not to act [29]. In line with research con-
ducted in other geographical areas, women in our sam-
ple reflected on an array of factors before deciding on
whether to undergo an oophorectomy, including poten-
tial complications of the surgery and long-term
side-effects [23]. However, most women’s decisions were
driven by their anxiety about developing ovarian cancer
sometime in the future. Women’s decisions on whether
or not to have an oophorectomy were thus often based
on “gut feeling” and experiential factors, rather than stat-
istical risk assessment. This is in line with previous stud-
ies describing the importance of experiential factors for
individual decision making [44–46]. Our data suggest that
witnessing a family member suffer or die from cancer can
have a strong impact on women’s decision making who
often feel more anxious about their own cancer risk and
may thus be more likely to opt for the surgery. This also
highlights the preference-sensitive nature of this decision
and the need to provide appropriate support which can
assist women in dealing with their familial experiences
and choosing the option that is in line with their
preferences.
Numerous studies have provided empirical evidence to

support the dimensions of the HBM as important factors
when explaining and predicting individuals’ health-related
behaviours [27]. However, given its focus on attitudes and
beliefs of individuals, the HBM does not involve all poten-
tial determinants that may dictate a person’s acceptance of
a health behaviour [27]. Our study findings reflect this.
For example, we also focused on the decision-making
process to account for and explain data on decisional fac-
tors which were not captured by the original domains of
the model. This approach also allowed us to make sugges-
tions for clinical practice. It helped compensate for an-
other limitation for the HBM which is more descriptive

than explanatory, and does not suggest a strategy for
changing health-related actions [27].

Implication for clinical practice
Women appreciated being provided with a choice of
whether to have an oophorectomy. Some clinicians may
perceive that having their ovaries surgically removed is
not an option for some patients, given that guidelines rec-
ommend oophorectomy to be considered for all women
who are around the age of 40 and at an increased risk of
ovarian cancer due to a confirmed BRCA1/2 gene muta-
tion [47]. However, all women in our study indicated that
they would still like to receive comprehensive information
on the risks and potential benefits of the surgery, as well
as details on why their doctor thinks they were not eligible
for this procedure. This is in line with studies suggesting
that the choice of treatment has an intrinsic value to pa-
tients, even if they decide to follow their doctor’s treat-
ment recommendation [48]. Also, as suggested by
previous research in this area, many women felt empow-
ered by deciding on whether or not to get their ovaries re-
moved. Not being offered a treatment choice made
women perceive a lack of control over their situation and
impacted negatively on their decisional confidence and
satisfaction with the consultation with their doctor [49].
Consequently, it is important that clinicians try to guide
women through this preference-sensitive decision-making
process by explaining their choices, eliciting their prefer-
ences and tailoring care accordingly.
Many women reported a lack of information on the

risks and benefits of having an oophorectomy. A docu-
mentation of what had been discussed during the consult-
ation could help women recall and use the information
provided to them. It would also allow women to access
personalised and tailored information which they could
not find elsewhere. Women appreciated if their doctor of-
fered a second consultation to discuss their questions or
concerns. This is in line with best practice guidelines on
how to provide complex and potentially distressing infor-
mation to patients [50, 51]. Having a follow-up consult-
ation and being provided with additional information to
consider in-between these consultations may help patients
understand and weigh-up the information they re-
ceived, seek further information, involve their support
persons and increase their ability to participate in the
decision-making process [52].
Given that it may not always be possible to cover all risks

and potential benefits of all available treatment options
during each consultation, tailored decision support, for
example in the form of a decision aid, could supplement
the above mentioned documentations of what has been
discussed during the consultation and further support
women with deciding on whether to have an oophorec-
tomy. Patient decision aids present specific, evidence-based
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information on the healthcare options available to patients
and aim to assist patients with clarifying and communicat-
ing the value they associate with each option [53]. They ex-
plicitly state the decision to be made and explain in detail
the risks and potential benefits of the available options.
Thus, decision aids help patients comprehend and
weigh-up the risks and benefits of the options available to
them and support patients in clarifying their preferences
[54]. A decision aid on oophorectomy could include first-
hand accounts of women who made this decision in the
past since many women in our sample found it helpful to
read about other women’s experiences. Decision aids on oo-
phorectomy have been shown to improve a number of
patient outcomes, such as increased knowledge of oophor-
ectomy, decreased uncertainty related to their treatment
options and decreased decisional conflict [55–57]. However,
such strategies are still not commonly used in clinical prac-
tice which means that their benefits are unlikely to reach
the intended patient populations [58]. This is in line with
our findings indicating that many women perceived a lack
of decision support when deciding on whether to have an
oophorectomy. Further research on the influence of infor-
mation experiences on women’s decision making, with par-
ticular focus on online information, may help provide
valuable suggestions for how to design and test appropriate
decision support strategies.
Also, women felt it would have been helpful to receive

information on their doctor’s experiences and profes-
sional interests prior to the consultation. They thought
that this would allow them to learn more about their cli-
nician’s expertise, and help them choose the right
healthcare provider for them. Previous studies have re-
ported on the benefits of such information for
doctor-patient communication and suggested that clini-
cians consider their online profile as an extension of
their practice within reasonable limits [50, 59]. Add-
itional clinician information provided online may facili-
tate healthcare decision making by increasing the trust
patients place in their doctor [51, 52].
Women also indicated they appreciated the involve-

ment of their general practitioners (GPs) in the
decision-making process. This follows the principle of
shared care which is the joint coordination and delivery
of healthcare by a patient’s specialist and their GP [60].
Shared care has a number of potential benefits, includ-
ing improved delivery and access to recommended
healthcare [61], and improved coordination and continu-
ity of care [62]. Involving women’s GPs in the
decision-making process could help women feel more
confident to ask any questions they may have, and get a
second opinion from a healthcare provider who may be
more familiar with their health and personal circum-
stances. Specialists could consider suggesting to patients
that they see their GP prior to making the final decision.

Limitations
Our results are not intended to be numerically represen-
tative. They rather provide in-depth insights into
women’s decision-making process. We used a qualitative
content analysis approach which was guided by the
HBM. This may be criticized due to its potential to bias
the analysis and thus the study findings [42]. However,
to ensure a non-biased approach to coding which allows
to identify and categorize all instances and dimensions
of women’s decision-making process, we coded all tran-
scripts inductively first and sought the HBM only to in-
form the later stages of the analysis. Consequently, we
also developed codes and categories which did not fit
into the model. Also, most interviews in our study were
telephone interviews. Some authors may argue that this
mode of data collection could be less valuable than
face-to-face interviews. However, there is a lack of evi-
dence on whether telephone interviews produce lower
quality data [63, 64]. Also, most patients in our study
preferred to be interviewed via telephone. They may feel
more relaxed and able to disclose sensitive information
when being interviewed on the telephone, and may find
it easier to rearrange a telephone interview by calling
back at a more convenient time, rather than having to
rearrange a face-to-face interview [65].
Some women participated in the interview months

after deciding on oophorectomy. This introduces the
possibility of recall bias that could lead to inaccurate
narratives. Also, most study participants had either a
BRCA2 or no BRCA gene mutation. Women with a
BRCA1 or other gene mutation have to consider differ-
ent risks and potential benefits of having an oophorec-
tomy and might thus have different experiences with
deciding on oophorectomy [23]. Only few women men-
tioned CA125 screening as further option for monitor-
ing their health. Future research should further explore
the differences in women’s decision making related to
specific gene mutations, as well as the role of CA125
screening in women’s decision-making process. Also, cli-
nicians’ communication skills and styles may have influ-
enced how women decided on whether to have an
oophorectomy. For example, clinicians’ skills in commu-
nicating risks might have had an impact on patients’ un-
derstanding of their options [66, 67]. We did not record
the consultations where the decision on oophorectomy
was discussed. Thus, we do not know how clinicians’
communication skills and styles may have influenced pa-
tient decision making.

Conclusions
This study identified and examined reasons for why
women decided for or against the surgical removal of
their healthy ovaries to reduce their risk of developing
cancer. The results of this study suggest that deciding

Herrmann et al. BMC Women's Health          (2018) 18:184 Page 12 of 14



on whether to have an oophorectomy is a highly per-
sonal decision which can be described and explained
with the help of the HBM. Many women trusted their
“gut feeling” and based their decision on experiential
factors, rather than statistical risk assessment. Our find-
ings also emphasise the need for further decision sup-
port. This could be achieved by explaining women’s
treatment choice, and providing them with both a docu-
mentation of what had been discussed during their con-
sultation and a tailored decision aid. Women also
appreciated the involvement of their GP in the
decision-making process and found it helpful to be of-
fered a follow-up conversation with a healthcare pro-
vider to address any concerns or answer any questions
women may have. These strategies could help improve
doctor-patient-communication and patient-centred care
related to risk reducing surgery in women at an in-
creased risk of ovarian cancer.
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