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Abstract Cancer patients are increasingly using the Internet
to learn about their disease, connect with others undergoing
similar treatments and obtain support outside of the clinical
encounter. The goal of this project was to explore how patients
with gynecological cancers (ovarian, cervical, and endometri-
al) used the Internet as an information resource and how this
influenced their treatment decisions and interactions with their
health care specialists. From 2013 to 2014, ovarian, endome-
trial, and cervical cancer patients attending a comprehensive
cancer centre were invited to complete a 24-item paper ques-
tionnaire detailing their experiences in searching the Internet.
Twenty-eight patients completed survey. The largest portion
of participants had an ovarian cancer diagnosis (61 %),
followed by endometrial (29 %) and cervical cancer (11 %).
Results indicate that the majority (85 %) of patients used the
Internet as a resource to learn about their gynecological can-
cers. Most respondents (89 %) used Google as their search
engine, and some used multiple search engines. The most
frequently searched topics included treatment information
(85 %), management of symptoms/treatment toxicity (59 %),
and alternative treatments (37 %). Many patients (74 %) felt
that the Internet was a useful tool for understanding their
diagnosis; however, 33 % reported that the Internet was

somewhat hard to understand. Most (78 %) patients reported
that Internet information increased their understanding of their
diagnosis, and 56 % felt it did not affect their decision-mak-
ing. This study highlights how gynecological patients are
accessing cancer information online and how physicians
may support this within the clinical setting.
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Introduction

The Internet is becoming an increasingly prevalent tool for
patients to access information about their health [1]. It is read-
ily available, supplements information given to them by their
physician, and connects them with resources that may not be
available within the constraints of an office visit [2]. Patients
report that it prompts them to ask questions to their physician
that they may not have otherwise considered and clarify infor-
mation discussed with their health care provider [2, 3].

Upwards of 80 % of patients and caregivers are accessing the
Internet to learn more about their health [4]. Cancer patients and
caregivers use the Internet to obtain a second opinion, seek in-
formation from other patients, learn more about tests and treat-
ments, and raise awareness about specific cancers [4, 5]. Some
studies suggest that while patients seek information on the
Internet before initiating contact with their physician, this does
not impact the emphasis placed on the doctor’s role in prescribing
treatment or their trust in their competency [1, 6].

Undoubtedly for cancer patients, the Internet may be an
excellent tool for reinforcing information given to them by
their health care provider, supplementing gaps in knowledge,
and supporting any unmet needs [2, 7]. Despite these benefits,
many cancer websites have been shown to have variable
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content, contain data that is either irrelevant or outdated, and
may conflict with treatments recommended by their physi-
cians [6, 7]. More, the websites often require a reading level
of grade 11 or higher and may be difficult to navigate [7]. As a
result, this breadth of information may result in more confu-
sion than clarification when patients are accessing information
about their disease and negatively impact treatment decisions.

In North America, the incidence rate of gynecological can-
cer (i.e. ovarian, cervical, and endometrial cancers) has in-
creased significantly [8, 9]. The most recent US statistics es-
timate that 89,060 new cases of gynecological cancers will be
diagnosed each year (endometrial 54,870; ovarian 21,290;
cervical 12,900), and approximately 28,450 will die of this
disease [9]. Based on 2015 estimates, the 5-year survival rate
for ovarian, cervical, and endometrial cancer is 45 %, 68 %,
and 82 %, respectively. Moreover, although the mortality rate
appears to be declining for both ovarian and cervical cancers,
the endometrial death rate has increased by 1.9 % each year
since 2007 [9].

Despite the prevalence in gynecological malignancies, there
has been little research into the informational needs of this
patient population. Specifically, there is little information on
the use of the Internet as a resource for patients with gyneco-
logical cancers and how the Internet influences decision-mak-
ing. Becoming more familiar with the information patients are
seeking regarding their cancer, how their Internet searches sup-
port this process, and difficulties encounteredwill better enable
physicians to translate their findings in a meaningful manner. It
will also provide guidance on how to best direct patients to
online resources that will meet their needs and provide reliable
information regarding their gynecological cancer.

The purpose of this study was to characterize the use of the
Internet by gynecological cancer patients, identify specific
search strategies and patterns used, and describe how this
impacted their clinical interactions and treatment decision-
making with their specialists.

Materials and Methods

Between 2013 and 2014, patients diagnosed with a gyneco-
logical cancer (e.g. ovarian cancer, endometrial cancer, or cer-
vical cancer) and who had seen their oncologist (medical,
surgical, or radiation) at the BC Cancer Agency were invited
to participate in this study. A database of patients attending the
clinic was searched and those eligible for the study were
approached during their office visit. Exclusion criteria includ-
ed patients less than 18 years of age, those unable to provide
voluntary consent, and non-English speaking patients.
Responses were anonymous and participation was obtained
with informed consent prior to completing the survey.
Participants were provided with a paper copy of the question-
naire and consent form in addition to a stamped envelope so

they would have adequate time to consider their participation
and complete the survey. The study was approved by the BC
Cancer Agency Research Ethics Board.

The questionnaire consisted of 24 open and closed ques-
tions. It was developed based on questionnaires used in pre-
vious malignancy studies (e.g. lung, breast, colorectal, mela-
noma) and has been found to be a reliable assessment of pa-
tient Internet use and preferences [10]. The survey included
questions with relation to patient demographics (i.e. age, date
of diagnosis, and primary malignancy) and Internet use pat-
terns (e.g. overall use of the Internet, use of the Internet as a
cancer resource, frequency, and location access). More specif-
ic questions detailed Internet search patterns (e.g. reasons for
Internet use and search terms used), ease of understanding,
and the impact on decision-making. The quantitative data ob-
tained from the questionnaires were evaluated with descriptive
statistics. Individual responses were evaluated through a qual-
itative methodology using a grounded theory approach [11].
Two researchers evaluated the narrative data separately by
reading and re-reading the responses, and through a
constant-comparison analysis, arrived at a consensus regard-
ing the nature of the responses.

Results

Forty-four subjects diagnosed with a gynecological cancer
were approached and agreed to participate in the study (21
ovarian, 14 endometrial, 7 cervical). A total of 28 question-
naires were completed and returned, for a 64 % response rate.
Table 1 demonstrates subjects’ demographic characteristics
and response based on staging (Table 2).

Twenty-seven (96 %) respondents identified themselves as
using the Internet; these patients were described as ‘Internet

Table 1 Subject
demographic
characteristics

Variable Number Percentage

Age

19–39 2 7

40–59 13 46

60–79 12 43

Over 80 1 4

Type of gynecological cancer

Ovarian 17 61

Endometrial 8 29

Cervical 3 11

Year of first gynecological diagnosis

2007–2009 2 7

2010–2012 5 18

2013–2014 17 61

Unknown 4 14
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users.’ Eighteen (67 %) Internet users reported accessing the
Internet 1–4 times/day. Most participants (96 %, n= 26)
accessed the Internet at home, while ten (37 %) used the
Internet at work.

Most respondents (85 %, n=23) had used the Internet as a
gynecologic cancer resource. A small number (7 %, n=2) had
a friend/family member access the information for them. For
the four patients that did not access the Internet for informa-
tion about their cancer described that they do not use the
Internet (n=2), were not sure where to look (n=2), sceptical
of the quality of information available (n= 4), confused/
overwhelmed by the information available (n=2), or were
satisfied with the information provided by their healthcare
provider (n=3).

The most common search engine used was Google (89 %),
followed by Yahoo (7 %), Bing (4 %), and Pubmed (4 %).
Some participants used multiple search engines. When
selecting websites to view, half (52 %) chose gynecological
websites based on the top hits returned and 48 % because they
were associated with a reputable source. Interestingly, only
11 % chose a website that had been recommended by their
physician. Over half (63 %) viewed 1–5 gynecological
websites during their search, 19 % viewed 6–10 websites,
and 7 % viewed 11–15 websites.

Most patients searched for information regarding gyneco-
logical treatment (85 %) and management of symptoms and
treatment toxicity (59 %). About a third of patients were in-
terested in prevention methods (33 %), screening (33 %), and
alternative/complementary treatments (37 %). Other topics
investigated included clinical trials (22 %) and support groups
(22 %). The most common search terms included respective
cancer names (e.g. ovarian, endometrial, cervical) (70 %) and
specific treatments such as chemotherapy, radiation, and hys-
terectomy (33 %).

Many patients (70 %) viewed institution-based websites
(e.g. BC Cancer Agency, Mayo clinic) and less (15 %) viewed
general search engines (e.g. Wikipedia, WebMD). Others
chose academic sites to supplement their research (11 %).
The remaining patients (33 %) could not remember the names
of specific websites. The most common websites patients
recalled viewing are described in Table 3.

Many patients (63 %) felt that the information provided on
the websites was easy to understand, while 33 % reported
some difficulty in understanding the material. Interestingly,
63 % of patients did not discuss their findings with their phy-
sician. Narrative responses of these patients indicated they had
obtained the appropriate information they were looking for
(n=2), the information supported what had been previously
discussed with their physician (n=2), others felt there wasn’t
sufficient time to discuss during appointment (n=2), or their
physician wouldn’t be interested/familiar with the details of
their findings (n=3). Of those who did discuss their findings
(33 %), their reasons included wanting to clarify information
provided by the websites (n=3), interest in learning more
about treatment options not previously discussed (n=1), and
interest in support groups available in the community (n=1).

To assess the quality of the information available on the
Internet, over half (56 %) of patients compared information
from credible sources and slightly less (44 %) compared the
information available between different websites. Others
(26 %) examined the references cited and credentials of the
website authors. The same proportion (26 %) discussed the
information retrieved from their searches with their family
doctor or oncologist.

Most patients (74 %) felt that the Internet was a useful tool
for obtaining cancer information and 78% felt that it increased
their understanding of their cancer. More, 56 % felt that the
information obtained did not affect their interaction with their
oncologist and 26 % indicated that it helped their decision-
making. Benefits that were identified as unique to the Internet
include ease of access (70 %) and having access to greater
volume and detail of information (52 %). Patients also indi-
cated that the anonymity and consideration of different per-
spectives (37 %) were helpful in their searches.

Some additional themes emerged from the narrative data.
Primarily, some patients identified that they were using the
Internet for support and ways to cope with the Bemotional
impact of receiving a cancer diagnosis^ and for strategies
how to best support their family members/close friends.
Others indicated that managing the reaction of their family

Table 2 Response rate based on cancer stage

Stage Staging of gynecological cancer

Cervical Endometrial Ovarian

I 3 (100 %) 5 (63 %) 3 (18 %)

II 0 1 (13 %) 1 (6 %)

III 0 2 (25 %) 3 (18 %)

IV 0 0 10 (59 %)

Total 3 8 17

Table 3 Top gynecological cancer websites viewed by gynecological
Internet patient users

Website Number Percentage

bccancer.bc.ca 14 52

cancer.ca 7 26

mayoclinic.com 5 19

cancerresearchuk.org 2 7

wikipedia.org 2 7

cancer.org 1 4

webmd.com 1 4

Other websites 4 14
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members ‘was one of the most difficult aspects of the diagno-
sis’ and were interested in learning about cancer support
pages.

Two individuals felt that complementary and alternative
treatments for gynecological cancers were poorly represented
on government websites, and wished for guidance on nutri-
tional and environmental factors that might contribute to their
disease. Finally, one woman identified the search process as
being isolating as she was not able to ‘find anyone [with a
similar diagnosis].’

Discussion

This study examined how patients with gynecological cancers
use the Internet to search for cancer information and its influ-
ence on their understanding, treatment decisions, and interac-
tions with their health care specialist. The survey methodolo-
gy and analysis used for this paper has been validated for
previous studies (e.g. melanoma, lung, colorectal, breast can-
cer) and provides consistency when comparing findings [10,
12].

Almost all of the gynecological cancer patients (96 %) who
responded to our survey had used the Internet as a resource.
Findings are consistent with the 2013 Canadian Internet use
and e-Commerce report that 88% of Canadian households use
the Internet and the growth rate of 3 % has remained relatively
stable since 2009 [13]. This is also consistent with US statis-
tics, indicating that 87 % of American adults use the Internet
and has been rising steadily since 1997 [14]. This number is
slightly higher than in our previous studies (breast cancer,
80 %; melanoma, 93 % were Internet users) [10, 12], but
consistent with the rising rates of Internet use among North
Americans. The average age range of Internet users in this
study was 40–59, slightly lower than in our previous studies
of melanoma (average range=60–79) and breast cancer (av-
erage age=61). This further supports the trend that patients
are increasingly likely to access the Internet as a resource
when researching their disease.

Most respondents felt that the Internet improved their un-
derstanding of their diagnosis, and compared to our prior find-
ings (e.g. melanoma, colorectal), more patients identified the
content as easy to understand (63 % in current study vs. 46 %
for melanoma and 59 % for colorectal patients). Several rea-
sons may account for these findings. Recent research exam-
ined the quality and content of 100 gynecological websites
[15] noting the average Flesh-Kencaid readability score of
grade 10.3. Prior studies of the reading level of other cancers
reveal the average level to be higher [15] and thus the infor-
mation for gynecologic malignancies may be better aligned
with the average aptitude of health consumers [10, 12, 16]. It
is also possible that patients are beginning their searches more
informed about gynecological health and, therefore, better

able to discern useful content on the websites. The increased
use of the Internet may also inherently increase patient ease of
navigation when searching about their health condition.

The majority of patients indicated that they reviewed 1–5
websites when searching for information about their cancer;
however, a portion of patients indicated that they would re-
view 6–10 websites or 11–15 sites. Although we are unaware
of any studies assessing the number of websites viewed during
each search, studies of patient searching frequency show that
patients typically search about their disease once per week for
1 h each session [17]. Interestingly, a review of the current
surveys showed that the 11–15 cohort consisted solely of
ovarian cancer patients and 80 % of those reviewing 6–10
websites were also ovarian patients. Moreover, all endometrial
cancer patients viewed only 1–5 websites. This may reflect the
staging of the cancer and relative support needed by these
patients. This is congruent with the current findings that a
majority of ovarian cancer patients (59 %) in our study were
stage IV at the time of survey completion, while cervical and
endometrial patients trended towards stages II and II (100 and
76 %, respectively).

On a similar note, 60 % of all returned surveys were from
ovarian cancer patients. We surveyed patients at any stage of
their treatment in surgical, radiation and medical oncology
clinics. To ensure there was no sampling bias, an audit of
clinics over a 2-week period during study collection showed
a relatively equal number of visits for endometrial (n=17) and
ovarian patients (n=16) and less cervical patients (n=7).
Although ovarian cancer is a less common malignancy, these
patients attend for more cycles of chemotherapy and may
attend medical oncology follow-ups more frequently.
However, we also conducted the survey in surgical and radi-
ation oncology clinics that treat and follow more cervical and
endometrial cancer patients. Thus, in the end, we approached
relatively equal numbers of ovarian and endometrial patients.
Of the forty-four subjects approached, 21 ovarian, 14 endo-
metrial, and 7 cervical agreed to participate. Thus the frequen-
cy of clinic visits did not seem to affect the response rate.

While many websites contain relevant disease information,
it is well established that the content is often variable and out
of date [18]. This places responsibility on the patient to find
information relevant to their diagnosis, interpret their findings
in a meaningful manner, and discuss this with their physician.
Respondents identified several ways they assessed the quality
of information, including accessing websites from credible
sources (e.g. academic or government websites), examining
cited references and identifying author credentials on the
website. Although these are reliable methods of evaluating
the quality of online material, this information is often not
available [18]. Several guidelines have been established to
improve the quality of online health information (e.g.
HONcode), however, depend on individual health and not
necessarily useful tools for the average reader [19]. More, a
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recent study of online health information-seeking behaviours
in Germanwomen indicated that, in absence of objective iden-
tifiers of quality, websites that were easy to navigate and
aligned more closely with patient beliefs were most likely to
be used as a resource [20]. This emphasizes the need for phy-
sicians to create an open discussion with their patients about
their search patterns, reviewing online material together, and
providing their patients with reliable websites they can access.

It is interesting to note the websites patient recall viewing
while searching about their cancers. Our previous systematic
review of gynecological cancer websites assessed top listings
on search engines such as Google [21]. While some of the
websites recalled by our study patients (e.g. Wikepedia,
WebMD) are congruent with ‘top hits’, the list accessed by
our patients includes some additional websites which may not
be on a common Google search (e.g. www.bccancer.bc.ca,
cancer.ca). This may be that patients are choosing to view
websites relevant to their demographic or recall affiliated
websites recommended by their oncologist. Patients may
also find the general websites difficult to navigate or contain
material irrelevant to their searching needs.

The vast majority of patients in this study searched for
website information related to treatment (85 %) and manage-
ment of symptoms/treatment toxicity (59 %). This is consis-
tent with previous findings that cancer patients are most inter-
ested in learning about management of their disease and pre-
vention strategies for long-term follow-up [22, 23]. While the
majority of Internet users rated information online to be useful
and increased their understanding of their disease, less than
half considered this information to be influential or helpful in
their decision-making. There are several reasons that might
account for this discrepancy. There is a general consensus that
despite the breadth of health information available on the
Internet, patients are still placing emphasis on physician rec-
ommendations and trust this over online resources [24, 25]. It
may be that patients are able to validate or demystify website
findings with their physician, increase confidence in treatment
decisions, and develop an improvedworking relationship. The
breadth of information may also be overwhelming or not spe-
cific for the needs of the user, and patient preference is to rely
on discussions with their physicians.

The goal of this study was to evaluate the Internet search
patterns in patients with gynecological cancers. Our study had
a good participation rate, and the patients seen at this centre
represent a fairly diverse cultural background and age range.
However, this study has some limitations. Our sample size
was relatively small and the survey was conducted at one
institution; therefore, the findings may not be generalizable
to all gynecological populations. The returned surveys suffer
from selection bias; those who do not use the Internet or do not
feel strongly about the survey topics may have been less likely
to participate in the survey. Our understanding of patient
Internet search patterns are characterized solely by the items

elicited on the paper; therefore, there may be other aspects
considered to be important by patients that aren’t included
on this survey.

In summary, gynecological patients are using the Internet
as an information resource and this may impart valuable sup-
port outside of the clinical encounter. Characterizing the
search patterns and needs of these patients will enable physi-
cians to open discussion regarding their findings on the
Internet, clarify ambiguous or false information, and direct
their patients to more reliable websites.
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