Received: 29 September 2022 Revised: 18 January 2023 Accepted: 23 January 2023

DOI: 10.1002/cam4.5670

Cancer Medicine
RESEARCH ARTICLE WILEY

Awareness of ovarian cancer symptoms and risk factors in a
young ethnically diverse British population

Cristina-Alexandra Radu | Nadia Matos de Melo Fernandes | Sumaira Khalfe |
Britta Stordal

Department of Natural Sciences,

Middlesex University London, London, Abstract

UK Background: Ovarian cancer does not cause many symptoms in the early stages,
which is why the majority of cases are of advanced disease. Increasing aware-
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Email: bstordal@mds.ac.uk Methods: Participants in Britain completed the Ovarian Cancer Awareness
Measure by online survey (n =459).

Results: Our participants were 75% female, 25% male and a young
(27.89 £ 11.44years) ethnically diverse population (40.3% White, 29.3% Asian
and 18.0% Black). Individuals recalled 1.24+1.30 symptoms, and recognised
5.96 + 2.4 symptoms. We found higher levels of recall and recognition compared
to previous research possibly due to using an online survey. Recognition was low-
est for difficulty eating (39.4%) and persistently feeling full (38.7%). Males had
slightly lower symptom recall and recognition than females. Participants incor-
rectly recalled an irregular menstrual cycle (22.4%) as an ovarian cancer symp-
tom and 67% answered the age of incidence question incorrectly. Suggesting that
participants incorrectly associate ovarian cancer as a disease of pre-menopausal
women.

Individuals recalled 1.47 +1.20 risk factors, and recognised 6.1 +2.4 risk factors.
Family history of ovarian cancer was recalled by 59% of participants. Recognition
was lowest for in vitro fertilisation treatment (23.0%) and talcum powder in the
genital area (23.0%). The generic cancer risk factors of alcohol (9.3%) and poor
diet (8.8%) were recalled as specific ovarian cancer risk factors. 57.9% of partici-
pants incorrectly answered that there is an ovarian cancer screening programme.
Suggesting confusion between ovarian and cervical cancer as participants also
recalled cervical cancer risk factors of sexually transmitted diseases (6.3%) and
human papillomavirus (1.5%). 29.7% of female participants would seek help for
an ovarian cancer symptom within 1-2days. Help seeking was higher in the
Black and Asian ethnicities (44.4% and 45.0%; p =0.018).
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1 | INTRODUCTION

Worldwide, there were 313,959 new cases of ovarian can-
cer in 2020, accounting for 3.4% of cancers diagnosed in
women.!

Ovarian cancer is difficult to diagnose as the symptoms
are non-specific and can be confused with more common
conditions such as irritable bowel syndrome.> A general
practitioner (GP) with an average sized practice may only
see one case of ovarian cancer every 5years.’ The symp-
toms that appear in the late stages are due to the intra-
abdominal pressure produced by the growing tumour.*
Bloating, increased abdominal size and urinary symptoms
were found to co-occur in 43% of women with ovarian
cancer.” Women with ovarian cancer experience symp-
toms 20-30 times per month with higher severity than
women with benign masses or controls.

There is currently no population screening pro-
gramme for ovarian cancer. Early detection of ovar-
ian cancer through identification of early symptoms is
therefore critical to patient outcome. In England, 5-year
survival for ovarian cancer is 93.3%° when diagnosed at
FIGO Stage 1, when the cancer is limited to the ovaries
or fallopian tubes.” In contrast, when diagnosed at FIGO
Stage 3, when the cancer has spread outside the pelvis,’
the 5-year survival is 26.9%.® Current guidance is that if
a woman, particularly if over 50, reports any of the fol-
lowing symptoms—persistent bloating, pelvic or abdom-
inal pain, increased urinary urgency or feeling full/loss
of appetite—they be referred for serum CA125 testing.® If
serum CA125 is >351U/mL, they are referred for an ultra-
sound of the abdomen and pelvis.® Raising awareness of
ovarian cancer symptoms, so women can have informed
conversations with their GP, is critical in achieving an ear-
lier diagnosis and therefore increasing survival.

The lifetime risk of ovarian cancer for a woman in the
UK is 2%.°* The risk of ovarian cancer increases with an
increase in the number of ovulatory cycles in a woman's
lifetime.'®> Which is why nulliparity'® increases the risk of
ovarian cancer and pregnancy, breastfeeding'”'® and use
of the contraceptive pill" all decrease the risk of ovarian
cancer.

In this study, participants in the UK completed the
Ovarian Cancer Awareness Measure® by online survey.
Our study provides a unique insight, as it is the first to

Conclusion: Awareness of ovarian cancer symptoms is low. Ovarian cancer
awareness campaigns should include common misconceptions identified in this

awareness, ovarian cancer, risk factors, symptoms

collect data on ovarian cancer symptom and risk factor
awareness from men as well as women. Our study also
reflects the ethnic diversity of the London population.*
This study will provide a baseline of knowledge in these
understudied groups to inform ovarian cancer education
awareness campaigns.

2 | METHODS

21 | Survey

Participants completed the Ovarian Cancer CAM* using
the online survey tool Qualtrics.”* The Ovarian Cancer
CAM is available from Cancer Research UK.*

2.2 | Participants

Participants were recruited through the social media
networks of Biomedical Science dissertation students
and staff at Middlesex University. Some Biomedical
Science and Biology students completed the survey as
an in-class activity before a lecture on ovarian cancer.
Participants were recruited between November 2015
and June 2022.

The project received ethics approval from the Natural
Science Research Ethics Committee at Middlesex
University London. Students participating in the project
were aware that it was for research and it was not a require-
ment for assessment or course credit. In the online survey,
participants did not sign informed consent. However, the
front page of the survey included a participant's informa-
tion sheet, clicking into the survey acknowledged consent
and participants were free to close the survey at any time
and not participate. At the end of the survey, participants
were given web links to the charity Target Ovarian Cancer
if they wanted further information on ovarian cancer.

2.3 | Analysis of recalled symptoms and
risk factors

Participants had a free-text response to recall their knowl-
edge of ovarian cancer symptoms or risk factors. These
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free-text responses were scored manually against the list of
correct symptoms and risk factors on the Ovarian Cancer
CAM.*° Symptoms included in the Ovarian Cancer CAM*
are those that have been associated with epithelial ovarian
cancer, and not cancer in general. Risk factors are those
which increase the risk of the disease occurring, even
if some of the included only have a modest association.
Protective factors for reducing the risk of ovarian cancer
were not included in this list. Table S1 lists the range of
answers that were scored correctly for each symptom and
risk factor. The most frequent incorrect answers were also
analysed. Table S2 lists the range of answers that were in-
cluded for each incorrect symptom or risk factor.

2.4 | Analysis of recognised
symptoms and risk factors

Participants were given a list of known ovarian cancer
symptoms or risk factors and asked if they thought they
were associated with the disease. Participants were given
a mark for each symptom or risk factor they recognised.

2.5 | Ageofincidence

Knowledge of the age of ovarian cancer incidence was
assessed with a multiple-choice question of age ranges.
This was a modification to the ovarian cancer CAM which
uses a specific age® Participants were marked correct
if they chose either 50-69years or over 70years, reflect-
ing the highest incidence of ovarian cancer in the post-
menopausal population.

2.6 | Cancer diagnosis or experience
Participants were asked if they had been previously di-
agnosed with cancer in a multiple-choice question.
Participants were categorised has having a personal ex-
perience with cancer if they reported their partner, close
family member or a friend having cancer.

2.7 | Demographic groups

Participants, who answered other or prefer not to say
for a question, were excluded from the analysis of that
individual question. The ethnicity question on the sur-
vey had 17 options for different ethnic groups as used
in the UK census.?' These groups were collapsed into
White, Asian, Black and Mixed as shown in Table S3.
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The mixed ethnicity group was not used for analysis due
to low numbers of participants. The education ques-
tion was dichotomised into Completed University-Level
Education and Completed Secondary-School Education.
Only one participant answered no formal education and
they were excluded from the analysis for that question
only.

2.8 | Postcode analysis

Participants who provided their postcode data were
mapped visually using Google Maps®* using the London
Region boundary from the Office of National Statistics.*"
Each postcode was matched to an LSOA code and par-
ticipants were classified as living in London if they re-
sided in the London Boroughs (City of London, Barking
and Dagenham, Barnet, Bexley, Brent, Bromley,
Camden, Croydon, Ealing, Enfield, Greenwich, Hackney,
Hammersmith and Fulham, Haringey, Harrow, Havering,
Hillingdon, Hounslow, Islington, Kensington and Chelsea,
Kingston upon Thames, Lambeth, Lewisham, Merton,
Newham, Redbridge, Richmond upon Thames, Southwark,
Sutton, Tower Hamlets, Waltham Forest, Wandsworth,
Westminster).” Participants who provided their postcode
data and resided in England (n = 355) were categorised
as residing in areas of relatively high (Decile 1-5) or low
(Decile 6-10) deprivation based on the English Indices of
Deprivation 2019.%°

2.9 | Statistical analysis

Statistical analysis was performed using Minitab.*” Recall
and Recognition figures were analysed across demo-
graphic groups using either the Mann-Whitney test (two-
group comparison) or Kruskal-Wallis test (three groups)
as the data were not normally distributed. Confidence in
observing an ovarian cancer symptom, time to help seek-
ing, knowledge of screening and age of incidence were
all analysed across demographic groups using the chi-
squared test. p <0.05 was considered significant. Graphs
were made using Graphpad Prism.*®

2.10 | Lifetime risk of ovarian cancer

It was calculated using UK female ovarian cancer inci-
dence’ and mortality data'® 2016-2018 with UK female
population'? and death data'® using Cancer Research
UK's lifetime risk calculator'* adjusting for multiple
primaries."’
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3 | RESULTS

3.1 | Participants

In all, 449 participants responded to the survey. The gen-
der balance was 75.1% female and 24.1% male. The mean
age of participants was 27.89years and the range was 18-
75years. The ethnic diversity of the participants was 40.3%
White, 29.3% Asian and 18% Black (Table 1).

There were two distinct populations who responded to
the survey. A younger ethnically diverse population (<30)
was 73.6% female and 25% male. Participants over 30 were
significantly less ethnically diverse and were primarily fe-
male (Table 1). The younger population was more likely
to reside in London and in a more deprived area (Table 1).
Therefore, all demographic comparisons were examined
using the <30 cohort. The older cohort was only used for
two analyses: (i) the comparison of age itself, and this was

TABLE 1 Study participants.

All participants

(n = 449)
Age (n = 420)

Mean 27.89+11.44

limited to the white cohort and (ii) the impact of a cancer
diagnosis as numbers for this were limited in the young
cohort. Comparisons between ethnicities were limited to
Asian, Black and White participants due to lower num-
bers in the other groups.

3.2 | Ovarian cancer symptom recall and
recognition

Participants recalled ovarian cancer symptoms un-
prompted by typing in a free-text box, they recognised
symptoms by choosing from a presented list. The most
frequently recalled ovarian cancer symptoms were ab-
dominal pain (36.7%) and bloating (24.8%) (Figure 1A).
The least frequently recalled ovarian cancer symptoms
were change in bowel habit (4.5%) and difficulty eat-
ing (2.4%) (Figure 1A). In general, the most frequently

p-Value Chi squared

Age <30 Age>30 Vs age groups

312 (74.2%) 108 (25.7%)

Range 18-75years

Gender (n = 449) Female 337 (75.1%)
Male 108 (24.1%)
4(0.8%)

172 (40.3%)

Prefer not to say

Ethnicity (n = 427)  White

Asian/Asian British 125 (29.3%)

Black/African/Caribbean/ 77 (18.0%)
Black British

Mixed/Multiple Ethnic 21 (4.9%)
Groups

Other 26 (6.1%)

Prefer not to say 6 (1.4%)

Postcode (n = 355) London Region 276 (77.7%)
Non-London Region 79 (22.3%)

Deprivation High Deprivation (Decile 222 (62.5%)
(n = 355) 1-5)
Low Deprivation (Decile 133 (37.5%)
6-10)
Education (n =421) Completed university 257 (62.0%)
education
Completed school 165 (35.2%)
education
Cancer diagnosis Cancer diagnosis 43 (10.4%)
(n=412) No cancer diagnosis 363 (88.1%)
Prefer not to say 6 (1.5%)

Cancer experience 291 (70.0%)

(n =416)

Personal experience of
cancer

No experience of cancer 125 (30.0%)

231 (73.6%) 92 (85.2%) 0.045
80 (25.5%) 15 (13.9%)
3(1.0%) 1(0.9%)
84 (26.8%) 85 (78.7%) 0.000
114 (36.4%) 10 (9.3%)
70 (22.4%) 6 (5.6%)
16 (5.1%) 4(3.7%)
23 (7.3%) 3(2.8%)
6 (1.9%) 0(0.0%)
229 (84.5%) 47 (56.0%) 0.000
42 (15.5%) 37 (44.0%)
191 (70.5%) 31(36.9%) 0.000
80 (29.5%) 53 (63.1%)
165 (47.5%) 92 (85.2%) 0.000
149 (52.6%) 16 (14.8%)
11 (3.6%) 32(30.5%) 0.000
291 (94.8%) 72 (68.6%)
5(1.5%) 1(1.0%)
193 (62.5%) 98 (91.6%) 0.000
116 (37.5%) 9 (8.4%)
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FIGURE 1 Ovarian cancer symptom (A) @ 100
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recalled symptoms were also the most frequently recog-
nised, but there were some changes in the order. The most
frequently recognised ovarian cancer symptoms were pel-
vic pain (81.7%) and abdominal pain (79.2%) (Figure 1A).
The least frequently recognised ovarian cancer symptoms
were difficulty eating (39.4%) and feeling full persistently
(38.7%) (Figure 1A).

The most commonly recalled incorrect symptoms
for ovarian cancer were irregular periods (20.9%) and
weight loss (12.2%) (Figure 1B). 36.7% of participants
could not recall any correct ovarian cancer symptoms.
On average, each participant was able to recall 1.25+1.3
symptoms and recognise 5.9 +2.4 symptoms. In the
young cohort, males recalled slightly less symptoms and
recognised one less symptom than females (p = 0.003
and p = 0.003, Mann-Whitney Test). There was no dif-
ference in the recall or recognition of symptoms based
on ethnicity, deprivation university education or experi-
ence with cancer in the young cohort. Participants over
30 recalled slightly more symptoms than younger par-
ticipants (p = 0.003, Mann-Whitney Test) (Figure 1C).
In the older cohort, there was no difference in symptom
recall or recognition associated with a previous cancer
diagnosis.

3.3 | Ovarian cancer risk factor
recall and recognition

Participants recalled ovarian cancer risk factors un-
prompted by typing in a free-text box, they recognised
risk factors by choosing from a presented list. The most
frequently recalled ovarian cancer risk factors were a
family history of ovarian cancer (59.0%) and older age
(23.8%) (Figure 2A). The least frequently recalled ovar-
ian cancer risk factors were in vitro fertilisation (IVF)
treatment (1.0%) and use of talcum powder in the genital
area (0.5%) (Figure 2A). In general, the most frequently
recalled symptoms were also the most frequently recog-
nised, but there were some changes in the order. The most
frequently recognised ovarian cancer risk factors were
family history (93.0%) and smoking (73.5%) (Figure 2A).
The least frequently recognised ovarian cancer symptoms
were IVF treatment (23.0%) and use of talcum powder in
the genital area (23.0%) (Figure 2A).

The most commonly recalled incorrect risk factors
for ovarian cancer were alcohol use (9.3%) and poor diet
(8.8%) (Figure 2B). 19.5% of participants could not re-
call any correct ovarian cancer risk factors. On average,
each participant was able to recall 1.47 +1.20 factors and
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recognise 6.1 + 2.4 risk factors. In the young cohort, there
was no difference in the recall or recognition of risk fac-
tors based on gender, ethnicity, deprivation, university
education or experience with cancer. Participants over 30
recognised 1.5 fewer risk factors than younger participants
(Figure 2C). In the older cohort, there was no difference in
risk factor recall or recognition associated with a previous
cancer diagnosis.

3.4 | Knowledge of ovarian cancer
screening and age of incidence

57.9% of participants incorrectly answered that
there was an NHS ovarian cancer screening program
(Figure 3A). In the young cohort, more males and par-
ticipants from Black and Asian ethnicity answered the
screening question incorrectly (p = 0.20 and p = 0.028,
chi-squared test, Figure 3A). In the young cohort, there

was no difference answering the screening question
based on deprivation, university education or experi-
ence with cancer. Older participants were also more
likely to answer the question correctly (p = 0.004, chi-
squared test, Figure 3A). In the older cohort, there was
no difference in knowledge of screening associated with
a previous cancer diagnosis.

Only a third of participants answered the age of ovar-
ian cancer incidence question correctly. In the young
cohort, males were more likely to answer the age of inci-
dence correctly (p = 0.019, chi-squared test, Figure 3B).
In the young cohort, there was no difference answer-
ing the age of incidence question based on ethnicity,
deprivation university education or cancer experience.
Participants over 30 were more likely to answer the
age of incidence correctly (p = 0.048, chi-squared test,
Figure 3B). In the older cohort, there was no difference
in the age of incidence question associated with a previ-
ous cancer diagnosis.
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FIGURE 3 Knowledge of ovarian cancer screening, age of
incidence and time to help seeking. (A) Participants incorrectly
answering that there is an NHS ovarian screening programme;
percentage responders shown with 95% CI. All participants

(n = 432), Female versus Male <30 (n = 309), Ethnicity White
versus Black or Asian <30 (n = 267), Age < 30 versus > 30 White
participants (n = 167). (B) Participants correctly answering the
age of incidence question; percentage responders shown with 95%
CL. All participants (n = 432), Female versus Male <30 (n = 309),
Age < 30 versus > 30 White participants (n = 167). (C) Female
participants responding a fast Time to Help Seeking; percentage
responders shown with 95% CI. All female participants (n = 337),
Ethnicity White versus Black or Asian <30 (n = 195), Age <30
versus > 30 White participants (n = 134). * p <0.05 chi-squared test.

3.5 | Time to help seeking

29.7% of female participants answered that they would
seek help for an ovarian cancer symptom within 1-2days
(Figure 3C). In the young cohort, help seeking was substan-
tially higher in the Black and Asian ethnicities with 44.4%
and 45.0% answering that they would seek help in 1-2days
(p =0.018, chi-squared test, Figure 3C). In the young cohort,
there was no difference answering the help-seeking ques-
tion based on deprivation, university education or experi-
ence with cancer. In the young cohort, those who reported
the fastest time to help seeking of 1-2days, recognised less
ovarian cancer symptoms than those who would seek help
later (5.48 +2.28; p = 0.029, Kruskal-Wallis Test).

Help seeking was lower in the older age group with
only 9.6% of female responders over 30 answering that
they would seek help quickly (p = 0.000, chi-squared
test, Figure 3C). In the older cohort, time to help seeking
tended to be slower in those with a previous cancer diag-
nosis but this was not significant (p = 0.081, chi-squared
test). In the older cohort, help seeking was not associated
with symptom or risk factor recall or recognition.

3.6 | Confidence in recognising an
ovarian cancer symptom

Confidence in recognising an ovarian cancer symptom was
low with only 1.4% very confident and 22.6% fairly confi-
dent. In the young cohort, males tended to be less confi-
dent than females but the difference was not significant
(p = 0.063 chi-squared test). No difference in confidence
was found based on ethnicity, deprivation, university edu-
cation or experience with cancer in the young cohort. In
the young cohort, confidence (very or fairly confident)
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FIGURE 4 Participants confidence and recall and recognition
of symptoms and risk factors <30. Number of symptoms recalled
and recognised per participant; mean and SD. Symptom Recall

(n =291), Symptom Recognition (n = 310), Risk Factor Recall

(n = 289) and Risk Factor Recognition (n = 308) * p <0.05
Kruskal-Wallis Test. Very/Fairly confident shown in green, Not
very confident in orange and Not at all confident in red.

was associated with higher symptom and risk factor recall
and recognition (Figure 4A; p =<0.05, Kruskal-Wallis
Test). There is a trend for the same pattern in the older
cohort, but it is not significant due smaller sample size.
There was no difference in confidence between the young
and old cohorts.

3.7 | Online survey quality control

The median time to complete the online survey was
8.7 min. 17.8% of participants took longer than 15min.
There was no significant difference in the number of
symptoms or risk factors recalled or recognised by partici-
pants who took longer to complete the survey. There was
also no difference in knowledge of the lack of ovarian can-
cer screening or age of incidence. This suggests that par-
ticipants did not look up the answers if they took longer to
complete the online survey.

41.6% of participants completed the Ovarian Cancer
CAM as an in-class activity as part of their Biomedical
Science or Biology degree at Middlesex University. Some
differences were seen in the in-class group compared to
those who completed it from an email or social media
link. The in-class group were more likely to get the screen-
ing question incorrect (61%), as well as recall fewer ovar-
ian cancer symptoms (1.05+1.11). However, the in-class
group was more likely to be male (33.6%) and younger
(22+2.88) and this follows the same pattern we see in the
previous analysis.

Data were collected from November 2015 to June 2022.
Some differences were seen based on year of recruitment.
However, this does not reflect a change in ovarian can-
cer awareness over time but rather the demographics of

participants based on different recruitment techniques.
From 2015 to 2016, 160 participants were recruited via
email/social media with an average age of 29.4 +11.4.
From 2019 to 2020, 187 participants were recruited pri-
marily through in-class activities, with an average age
of 21.9 +2.9. In 2022, 71 participants were recruited
via email/social media deliberately targeting an older
age group to balance the dataset with an average age of
40+14.7.

In all, 18 participants (3.9%) were determined to share
an IP address with another respondent. Analysis of the de-
mographic answers suggests that these are 18 unique par-
ticipants. The answers did not improve on a subsequent
submission from the same IP address. It is likely that fam-
ily units were responding to the survey on the same device
for dissertation students.

4 | DISCUSSION

4.1 | Ovarian cancer symptom awareness
may be improving in the UK

The UK charity Target Ovarian Cancer has been regularly
campaigning about the symptoms of ovarian cancer®
since the Low et al's study in 2013 which they funded.* In
2020, there was a NHS England’s Help Us Help You cam-
paign focusing on abdominal and urological symptoms of
cancer.”® Target Ovarian Cancer's most recent pathfinder
study shows an increased awareness of bloating and pelvic
or abdominal pain in 2022 compared to their first study in
2009.”"

In our study, recall of ovarian cancer symptoms is
in general low, but is higher in this study than previous
studies in the UK.**° In our study, 36.7% of participants
could not recall any symptoms and the average recall was
1.25+1.3 symptoms per participant (Figure 1C). This is
an improvement on the 2013 study by Low et al. where
58% of participants were unable to recall any symptoms
and the average symptom recall was only 0.6 +0.8 symp-
toms per participant.* This is also an improvement on the
Simon et al. 2012 validation study for the ovarian cancer
CAM where the average symptom recall was 0.8 +0.7
symptoms per participant.”’ However, the methodological
differences between studies should be noted. Low et als
study was a nationally representative sample.* Whereas
our study and Simon et al's study (2012) had similar op-
portunistic recruitment among students and staff at a uni-
versity and their relatives.*

A similar pattern of symptom recall is seen in this
study compared to the literature. Recall of abdominal or
pelvic pain and bloating is the highest frequency, whereas
feeling full persistently and difficulty eating the lowest.*
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In our study, 12.7% more participants recalled abdominal
pain and 15.8% more recalled bloating than Low et al.s
study (Figure 1A).*

The ovarian cancer CAM was delivered as an online
survey in this study, whereas the Low et al's study was
conducted by telephone survey.* Comparisons of surveys
of knowledge of scientific facts conducted online versus
telephone surveys have found that an online survey pro-
duced less item non-response, and a higher percentage
of correct answers.*? This may explain in part the slightly
higher levels of symptom recall in this study compared to
Low et al.'s study.* Our participants were instructed not to
look up the answers to the survey, but as it was unsuper-
vised it is not possible to prevent some people consulting
the internet. However, we do have evidence to suggest that
the majority of participants did not consult the internet as
98% of participants either included an incorrect symptom
or risk factor or answered the ovarian cancer screening or
age of incidence questions incorrectly. Those participants
who took longer than 15min to complete the survey also
did not have any more correct answers. A recent study
by Cancer Research UK compared the general cancer
awareness measure delivered online versus face to face.
They found a similar increase in recall of symptoms to our
study but concluded that online data collection was a via-
ble method.**

4.2 | Ovarian cancer symptom
recognition is consistent with previous
UK studies

Recognition of ovarian cancer symptoms is similar in
this study to previous studies in the UK.*** In our study,
the average recognition was 5.9 +2.4 symptoms per par-
ticipant (Figure 1C), which is similar to the average of
6.3-6.85 reported in other UK studies using the ovarian
CAM.*** A similar pattern of symptom recognition is seen
in this study compared to the literature.*** Recognition
of abdominal or pelvic pain and bloating is the highest
frequency, whereas feeling full persistently and difficulty
eating the lowest.

4.3 | Recall of ovarian cancer risk
factors is higher than recall of ovarian
cancer symptoms

Recall of ovarian cancer risk factors was 18% higher than
ovarian cancer symptoms (p = 0.001; Mann-Whitney
Test). Recall of the two highest risk factors, a family
history of ovarian cancer (59.0%) and age (23.8%), were
good, although less people linked older age to being
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post-menopausal (8.35%) (Figure 2A). We could find no
other UK studies examining the recall of ovarian cancer
risk factors.

Of note is the low level of recall of the use of talcum
powder in the genital area (0.5%) as a risk factor for
ovarian cancer. The use of talcum powder in the genital
area has been associated with an increased ovarian can-
cer risk in retrospective case-control studies.>® However,
prospective studies following women over time have not
found the same association.*®*’ Therefore, a lack of public
awareness of a risk associated with talcum powder is not
problematic as the association is controversial.

A similar pattern of risk factor recognition is seen in
this study with the literature. In our study, 93.0% of par-
ticipants recognised family history of ovarian cancer, and
66.4% recognised a past history of breast cancer. This is
a higher level of recognition than seen in the Fallowfield
2010 study, 5.9% more for family history of ovarian cancer
and 46.8% more for past history of breast cancer.*®

The Fallowfield 2010 study was conducted on 21,715
post-menopausal women in the UK with an age range of
50-74years, where 14.8% had a university education.
Within the Fallowfield post-menopausal cohort, the
youngest women were more likely to correctly recognise
ovarian cancer risk factors.®® We see the same pattern
in our study where our younger cohort, under 30years,
recognise more risk factors (Figure 2B). The Fallowfield
study questionnaire was conducted by mail,*® the par-
ticipants were part of a larger ovarian cancer screening
trial.* In contrast to telephone surveys, studies show little
difference in the answers given in an online survey com-
pared to a paper-based questionnaire.*>*!

4.4 | Incorrect symptoms and risk factors
The correct symptoms and risk factors were taken from the
original Ovarian Cancer Awareness Measure.”® This study
was informed by the literature at the time of development
as well as expert opinion advising the project. The inclusion
or exclusion of individual symptoms or risk factors are of
course open for debate. Weight loss for example, which is
a symptom of many cancers and is included on the general
cancer awareness measure,” was not included as a correct
symptom as it has been shown not to be characteristic of
women diagnosed with ovarian cancer compared to other
women attending primary care clinics.” Unintentional
weight loss (cachexia) does occur, particularly in advanced
ovarian cancer.*? However, it has not been shown to be
useful in differential diagnosis compared to other more fre-
quent symptoms such as bloating and pelvic pain.

22.4% of participants suggested that irregular periods
were a symptom of ovarian cancer and 5.7% suggested
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infertility (Figure 1B). These incorrect symptoms demon-
strate that participants consider ovarian cancer to be
a disease largely affecting younger pre-menopausal
women. Only a third of participants correctly answered
that the highest incidence of ovarian cancer was in post-
menopausal women (Figure 3B). Of the participants who
suggested irregular periods or infertility as an ovarian can-
cer symptom, 78% and 87% answered the age of incidence
question incorrectly.

Irregular periods are not a symptom of epithelial ovar-
ian cancer. However, irregular periods are associated with
rarer non-epithelial ovarian cancer subtypes such as gran-
ulosa cell tumours.*** Irregular periods have been shown
to be protective against developing ovarian cancer before
age 45.% In contrast, irregular periods are a risk factor for
developing ovarian cancer over the age of 70.*® Infertility,
while not a symptom of ovarian cancer can also lead to
increased risk as nulliparity is a risk factor.'® IVF treat-
ment may be a risk factor for ovarian cancer, and we and
the ovarian cancer CAM have included it as a risk factor.
However, a recent Cochrane review found that the ma-
jority of studies had methodological issues and needed
longer follow-up times.*’” Some studies have found no in-
crease in risk of ovarian cancer in women receiving IVF
if they go on to give birth, but an increased risk in those
who do not.'®* Essentially finding that nulliparity is a
risk factor. Others have found an increased risk in women
receiving IVF who gave birth.*

Many of the incorrect risk factors recalled by par-
ticipants show that they quite reasonably associate an
unhealthy lifestyle with cancer risk. Excessive alcohol
consumption is associated with the risk of many can-
cers’”! but not ovarian cancer.”® Poor diet and lack of
exercise were recalled by many participants which would
contribute to a high BMI which is a risk factor for ovarian
cancer in pre-menopausal women.**

57.9% of participants in our study thought that there
was an NHS ovarian cancer screening programme indi-
cating confusion between cervical and ovarian cancer.
This is consistent with the results of other studies where
40.1%-67% of women thought that a smear test could de-
tect ovarian cancer.’**® Participants in this study also re-
called many risk factors that are associated with the risk
of cervical cancer and not ovarian cancer such as sexually
transmitted diseases, a large number of sexual partners
and human papillomavirus (HPV).*

The confusion between cervical and ovarian cancer
could be used as a starting point for new education cam-
paigns on gynaecological cancer. Rather than a campaign
focusing on one cancer type, a campaign which explains
that the HPV vaccine does not protect against all gynae-
cological cancers and alerting the public to key symptoms
of cervical and ovarian cancer. A successful programme

in the United States called Inside Knowledge: Get the
Facts about Gynaecologic Cancer used a face-to-face in-
formation session approach increased women's knowl-
edge that cervical screening does not screen for ovarian
cancer and that genetic testing is available.”” In the UK,
Target Ovarian Cancer's Pathfinder 2022 report has called
for information to be provided at cervical screening ap-
pointments to make clear that cervical screening does not
test or screen for other gynaecological cancers and include
symptoms to look out for.*! Our research findings support
this position.

4.5 | Demographic factors

4.5.1 | Education and Socioeconomic Status
Our participants were more likely to have completed uni-
versity education (62%) than the general London popula-
tion (37.7%).*' We did not find a difference in knowledge
based on completing university education in this study.
One limitation is that only one participant answered
that they had no qualifications compared to 17.6% of the
London population.*

It is unclear if our participants are more highly ed-
ucated than the previous studies examining symptom
recall.**® The 2012 validation study described their par-
ticipants as more educated than the general population
but did not provide details.*® The 2013 study used a sim-
plified socioeconomic score (SES), based on having any
formal education, car and home ownership, but did not
report on education individually.* 54% of the 2013 study
were high SES indicating education as well as home and
car ownership, the study found high SES predictive of
more knowledge. We did not base our primary analysis on
the SES score as it has been recommended for older re-
tired participants.**® We instead used the English Indices
of Deprivation,”® and found no differences between par-
ticipants from areas of high versus low deprivation. In
order to compare with the 2013 study, we calculated the
SES score for our participants. It became clear why it may
not be suitable as while highly educated, our younger
primarily London-based population is more likely to live
with family/friends (41.1%) than to own their own home
(21.0%). 18.6% of our participants had a high SES score
and this was significantly associated with age (p = 0.000;
chi-squared test). Some differences were seen in the high
SES group, they were more likely to get the screening
question correct (66.6%), as well as recall more ovarian
cancer symptoms (1.70 + 1.24) and recognise less risk fac-
tors (5.72+2.34) (p = 0.001 and p = 0.001; Kruskal-Wallis
Test). This follows the same pattern we see in the previous
analysis on age of participants in Figures1C, 2C and 3A.
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4.5.2 | Ageand gender

Males recalled fewer ovarian cancer symptoms and risk
factors than females (Figure 1C, 2C). The response of
males has not been shown in an ovarian cancer aware-
ness study before but is consistent with the wider cancer
awareness literature.” Our participants over the age of 30
recalled more symptoms but recognised less risk factors.
Recall and recognition of general cancer warning signs
has been shown to increase with age, peaking in the 55-64
age group and then declining in those aged over 65 years.”

4.5.3 | Ethnicity
Our participants were more ethnically diverse than the
general London population which is 59.8% white.”! This
allows our study to look into ethnicity in more detail than
previous cancer awareness studies who combined non-
white participants due to low numbers.**** Help seek-
ing was higher in the Black and Asian ethnicities (44.4%
and 45.0%; p = 0.018). This effect has been observed pre-
viously in non-White participants in the Low et al.'s UK
ovarian cancer awareness study.4 In the UK, South-Asian
women have been shown to have a lower risk of ovarian
cancer than white or black women.®® Despite this increase
in help-seeking in the Black and Asian ethnicities in the
UK, ovarian cancer diagnosis is often later in non-white
populations such as in African-Americans in the United
States.®' Data are lacking on relative speed of diagnosis of
ovarian cancer by ethnicity in the UK population.
Participants from Black and Asian ethnicities were
also more likely to incorrectly believe that there was a
screening programme for ovarian cancer (Figure 3A).
However, the overlap between participants who had high-
help seeking as well as incorrect knowledge of screening
was 55%, increasing to 60% in the Asian and Black ethnic
groups. High levels of help seeking behaviour may there-
fore not translate into participation in national screening
programmes; as some studies have shown that ethnic
minority women are less likely to attend cervical screen-
ing in the UK, particularly if they were born overseas or
from a South Asian ba(:1<g1r0und.62’63 However, these are
small studies and uptake of cervical screening data by
ethnicity is not available from the NHS cervical screening
programme.

4.6 | Strengths and limitations

A limitation of this study is that it is not a population study
designed to be representative of either the UK or London
population. However, our opportunistic recruitment

Open Access.
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through the student population of Middlesex University
was a strength of this study as it allowed us to examine
a more ethnically diverse population. We show very lit-
tle differences across demographic groups suggesting that
there would be no benefit of a highly targeted campaign
for a particular group. Another limitation is that the ma-
jority of our participants are not post-menopausal women,
who experience the highest incidence of ovarian cancer.
Post-menopausal women would be the primary group tar-
geted by ovarian cancer awareness campaigns. However,
the inclusion of men and a young population in general
allows us to show that knowledge of ovarian cancer is low
across this part of the population and that awareness cam-
paigns would be of benefit to all.

5 | CONCLUSIONS

Awareness of ovarian cancer symptoms is low and risk
factors is good. This is the first UK study to include male
participants and have high levels of ethnic diversity. Small
differences in awareness are observed by gender and age.
Our study demonstrates that delivering the ovarian can-
cer CAM by online survey is a viable research method.
Ovarian cancer awareness campaigns should include
common misconceptions such as a younger age of inci-
dence and confusion with cervical cancer.
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