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Summary
Background Around 70% of ovarian cancers occur in low-income and middle-income countries (LMICs), but little is
known about the experiences of women with ovarian cancer in this setting. We aimed to describe the experiences and
priorities of women with ovarian cancer in LMICs, and to identify potentially modifiable factors linked to these
experiences.

Methods We did a cross-sectional, survey-based study in LMICs, recruiting women with ovarian cancer from
82 hospitals in 22 countries. Women diagnosed with ovarian cancer (primary malignancy of the ovary, fallopian
tube, or peritoneum, including borderline tumours) at a study site within the past 5 years (2017-24), who were aged
18 years or older, were eligible for inclusion. Participants completed a 59-item survey at a single timepoint up to
5 years after their diagnosis, which collected information on demographics and cancer experiences. Survey data
collection ran from June 14, 2022, to May 13, 2024. Data on cancer histology and stage at diagnosis were collected
from medical records. Countries were grouped according to the four Human Development Index (HDI) levels (low,
medium, high, and very high). The primary study outcomes were self-reported knowledge of ovarian cancer before
diagnosis and the extent of any financial impact of having ovarian cancer. Based on survey responses, knowledge of
ovarian cancer was ordered from low (had never heard of it) to high (had heard of it and knew something about it),
and extent of financial impact from low (not at all) to high (a great extent). Random-effects ordered logistic
regression was used to investigate the association of participant-reported variables and country HDI group with
each primary outcome.

Findings We analysed data from 2446 women with ovarian cancer (mean age at diagnosis 49-9 years [SD 13-6]).
631 (26-1%) of 2421 participants who reported on their knowledge of ovarian cancer before diagnosis reported that they
had heard of ovarian cancer and knew something about it (range: three [3-3%] of 90 participants in Nepal to
92 [63-4%] of 145 in Uzbekistan). In multivariable regression analyses of 2133 participants with relevant data on model
variables, lower education level (no formal education vs tertiary or higher education, odds ratio [OR] 3-41,
95% CI 2-38-4-89, p<0-0001; and primary or secondary education vs tertiary or higher education, OR 1-96, 1-56-2-47,
p<0-0001), lower household income (self-perceived as below vs above average for the country, OR 179, 1-28-2-50,
p=0-0006), and lower HDI group (low vs very high HDI group, OR 2-32, 1-06-5- 04, p=0-034; and medium vs very high
HDI group, OR 1-88, 1-04-3-42, p=0-038) were associated with a decrease in ovarian cancer knowledge by one category
level. 1105 (45-9%) of 2406 participants who reported on the extent of financial impact of ovarian cancer indicated that
their financial situation had been affected to a great extent (range: 16 [15-2%] of 105 in Argentina to 46 [83-6%] of 55 in
Uganda). In multivariable regression analyses of 2099 participants, lower household income (self-perceived as below
vs above average for the country, OR 3-64, 2-58-5-14, p<0-0001; and average vs above average for the country, OR 1-78,
1-31-2-41, p=0-0002) and lower HDI group (low vs very high HDI group, OR 3-70, 1-10-12.-45, p=0-035; and medium
vs very high HDI group, OR 3-47, 1-40-8-59, p=0-0072) were associated with an increase in financial impact by
one category level.

Interpretation We have identified factors associated with ovarian cancer knowledge, experiences, and outcomes across
LMICs, which could inform policy and the development of interventions to improve patient care. Given variation in
patient experiences and outcomes between LMICs, interventions should be tailored to local needs and priorities.

Funding International Gynecologic Cancer Society and the World Ovarian Cancer Coalition.
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Research in context

Evidence before this study

We reviewed published literature on the experiences of women
with ovarian cancer, searching PubMed for studies published
from Jan 1, 2000, to Nov 5, 2024, using the search terms
“ovarian cancer” and synonyms, terms relating to patient
experiences (“patient experience”, “patient journey”, “patient
satisfaction”, “patient involvement”, “patient engagement”,
and “patient-reported outcomes”), and terms relating to
questionnaire-based or interview-based studies including
“patient survey” and “interview-based”. We identified survey
and qualitative studies exploring patient experiences of ovarian
cancer, including symptom perception, barriers to care access
and diagnosis, treatment preferences, patient information, and
care needs, and the impact of the disease on patient quality of
life. However, most studies were done in a single high-income
country (HIC) and focused on a single aspect of patient
experience. A 2020 international survey by the World Ovarian
Cancer Coalition (the Every Woman Study) examined women's
experiences related to ovarian cancer across 44 countries
including low-income and middle-income countries (LMICs),
but 95% of respondents were from HICs. No LMIC-specific
studies were identified.

Added value of this study

To our knowledge, this study is the first to collect detailed
information on the experiences of women with ovarian cancer
in LMICs. We explored experiences related to the diagnosis and
treatment of ovarian cancer, including knowledge of ovarian
cancer and symptom perception before diagnosis, financial
impact of the disease, and patient priorities to improve

Introduction

In 2022, ovarian cancer was the eighth most common
cancer in women worldwide with more than 300000 new
diagnoses.! The disease is one of the leading causes of
cancer mortality in women globally, resulting in an
estimated 207000 deaths in 2022.? The global incidence
of ovarian cancer is predicted to increase from this level
by 55% by 2050, driven largely by population expansion
and increasing population age in low-income and
middle-income countries (LMICs).?

Understanding the experiences of women before,
during, and after an ovarian cancer diagnosis is essential
to identify opportunities to improve care and set clinical
and public health priorities. However, studies to date
have predominantly focused on women living in high-
income countries (HICs), including our examination of
the experiences of 1531 women with ovarian cancer in
44 countries (the Every Woman Study).** This work
found wide variation between countries in patient’s
knowledge of ovarian cancer, help-seeking behaviours,
and need for and access to emotional support. A key
limitation of this work was that only 78 (5-1%) of 1531 of
respondents were from LMICs.

diagnosis and care, in 22 countries across different geographical
regions and Human Development Index (HDI) levels. We
defined a symptom profile experienced by women before
ovarian cancer diagnosis, identified factors associated with
knowledge of the disease before diagnosis (education level,
household income, and country HDI level), stage at diagnosis
(age at diagnosis, education level, and country HDI level), and
extent of financial impact of the disease (household income
and country HDI level). We also identified the key priorities of
participants for improving diagnosis and care, which were
broadly similar across countries, with the most commonly cited
priorities overall relating to improved diagnosis (development
of screening programmes and free access to diagnostic tests).

Implications of all the available evidence

Although the types of symptoms that women had prior to an
ovarian cancer diagnosis in our study were similar to those
identified in studies in HICs, symptoms including persistent
bloating and/or abdominal distension, abdominal and/or pelvic
pain, and urinary symptoms were more common in our study
than in those conducted in HICs, indicating that women might
present differently in the two settings. Some aspects of patient
experience in LMICs, including knowledge of ovarian cancer
before diagnosis and financial impact of the disease, were
context-specific, with differences by HDI level and between
individual countries, but the priorities of patients with regard to
improving diagnosis and care were similar across LMICs.
Collectively, this evidence could help policymakers and health-
care systems target interventions to improve care.

In the present study, we aimed to address this evidence
gap by collecting data on experiences related to ovarian
cancer among women living in LMICs. We sought to
explore experiences across LMICs, along with associated
factors, and patient priorities for improving care, to
identify potential opportunities to improve care at the
local, national, regional, and international levels. Our
findings are intended to inform policy and direct inter-
ventions tailored to the needs of women in LMICs.

Methods

Study design and participants

We did a cross-sectional, survey-based study of women
with ovarian cancer, recruited across 82 hospital sites in
22 countries classified by the World Bank as low-income
or middle-income as of June, 2021 (appendix p 4).°
Two countries (Ghana and Mozambique) showed interest
in participating, but did not join the study. Because the
study was cross-sectional, data were obtained from
women at a single timepoint via a participant survey,
with survey data collected by local clinical staff,
researchers, and social workers. Additional information
was extracted on site from medical records by local
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clinicians. Survey data collection ran from June 14, 2022,
to May 13, 2024. A lead clinician in each country
coordinated in-country activity. The study protocol has
been published.

Study countries were chosen to obtain a geographically,
culturally, and economically diverse pool, utilising the
networks of the International Gynecologic Cancer Society.
Women diagnosed with ovarian cancer (defined as a
primary malignancy of the ovary, fallopian tube, or
peritoneum—including borderline tumours) at a study
site within the past 5 years (2017-24), aged 18 years or
older, and able to provide informed consent were eligible
for study inclusion. Additional details on participant
eligibility criteria are provided in the appendix (p 5).
Eligible women were provided with details of the study
and written or digital informed consent obtained at the
start of the survey (appendix pp 8-9).

Appropriate ethical approvals were secured in all
countries and sites before commencing research at a
given location (appendix pp 6-7). In Uganda and Malawi,
ethics approvals required a payment to each participant,
in local currency, equivalent to US$8 and $10, respectively
(appendix p 63). An oversight committee comprising
clinicians, patient and lived-experience advocates, and
methodologists, most of whom were co-authors,
monitored research conduct across the Every Woman
Study LMICs programme (appendix p 62).

Procedures

An existing tool from our previous study on ovarian cancer
experiences, developed by clinicians, patients, and patient
advocates and informed by interviews with eight women
with a history of ovarian cancer,* was adapted for the LMIC
setting. All questions and responses from the original tool,
including priorities for action, were reviewed by the
oversight committee. The response options were refined
and tested with eight women with ovarian cancer from
LMICs. The survey was written in English and
professionally translated from English into 28 languages
(appendix p 4) and piloted before deployment. The final
59-item survey is reported in the appendix (pp 10-25) and
covered: (1) demographics and background information,
(2) family history of cancer, (3) journey to diagnosis
(including symptoms and help seeking), (4) experience
during treatment for ovarian cancer, (5) emotional,
practical, and information support needs, and (6) quality of
life and research and clinical priorities. A separate data
extraction template was used by local clinicians to collect
information on cancer diagnosis (including histology and
stage at diagnosis) from patient medical records (appendix
pp 26-31).

Potential participants diagnosed with ovarian cancer in
the 5 years before survey administration were identified
from clinic lists. Three main approaches to participant
recruitment were employed: (1) review records to identify
women with a diagnosis of ovarian cancer in the past
5 years and contact these potential participants (via

telephone, email, letter, or WhatsApp); (2) review
individuals who had attended clinics, starting with those
who had attended most recently, and contact these
potential participants (via telephone, email, letter, or
WhatsApp), or (3) review individuals who were due to
attend clinics and approach them in the clinic. Other
methods for recruitment included approaching
inpatients or those attending for imaging in a small
number of patients (n=15). Methods of recruitment by
country were recorded (appendix p 32).

Given the wide variation in health-care systems, internet
access, literacy levels, and distance from study sites across
countries, some participants completed a paper or
electronic survey themselves while others had the survey
administered by the study team in person. Pseudonymised
data were transferred onto REDCap (version 13.5.4;
(hosted by the International Gynecologic Cancer Society)
for secure data storage and management.*

Participant-reported variables used in analyses included
education level (tertiary or higher, primary or secondary as
a combined category, or no formal education), self-
perceived household income (above average, average, or
below average for the country, or prefer not to say),
knowledge of ovarian cancer before diagnosis (had heard
of it and knew something about it, had heard of it but
knew nothing about it, had never heard of it, or did not
know or could not remember), method of payment for
medical or ovarian cancer care (private insurance, state
insurance, both private and state insurance, or other),
symptoms before diagnosis (11 prespecified potential
symptoms, grouped into seven prespecified symptom
categories), extent of any impact on their financial
situation due to having ovarian cancer (impacted to a great
extent, to some extent, not much, or not at all, or prefer
not to say), and participant priorities for investment to
improve diagnosis and care in their country (up to
three selected by each participant from 11 prespecified
categories). Variables from medical records relevant for
analyses comprised age at diagnosis (recorded as a
continuous variable and categorised as <40, 40-59,
or =60 years), type of ovarian cancer (high-grade serous,
other epithelial, epithelial [unspecified], non-epithelial,
borderline, or other [unspecified] or missing) and stage at
diagnosis (early [stage I-1I] or late [III-IV], or clinician-
recorded stage unknown). Definitions and categorisations
of all variables are included in the appendix (pp 33-35).
Participant demographic and clinical characteristics were
categorised by grouping participating countries into the
four Human Development Index (HDI) levels (low,
medium, high, and very high, as per country HDI
classifications in 2021-22). Country HDI group was also
included as a participant-level variable in analyses.

Outcomes

The study was designed to describe the experiences of
women with ovarian cancer across LMICs, and identify
participant-related and country-related factors associated
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with these experiences. Self-reported knowledge of
ovarian cancer before diagnosis and the extent of any
financial impact of the disease were chosen as primary
outcomes, and stage at diagnosis was a post-hoc
exploratory outcome. Participant priorities to improve
diagnosis and care in their country was a prespecified
descriptive outcome.

Statistical analysis

Recruitment targets for each country were informed by
national 5-year ovarian cancer prevalence estimates as
of 2021, derived from GLOBOCAN (appendix p 4).
Variables included in each analysis were prespecified by
the oversight committee. Participants with missing or
unknown data on independent or dependent variables
for a particular analysis were excluded from that analysis.
Additionally, participants who responded “do not know
or cannot remember” when asked about knowledge of
ovarian cancer before diagnosis, those who responded
“prefer not to say” when asked about household income,
and those who responded “prefer not to say” when asked
about the extent of any financial impact of having ovarian
cancer were excluded from analyses incorporating these
variables.

We fitted random-effects regression models with
country of origin included as a random effect throughout.
Randome-effects ordered logistic regression was used to
investigate factors associated with decreasing knowledge
of ovarian cancer before diagnosis and increasing
financial impact of the disease. Likelihood ratio tests
were used to assess whether each variable significantly
improved the fit of the final model, and variables with
global p values of less than 0-05 in univariable analyses
were simultaneously added to a multivariable model.
p values comparing each variable category to the
reference category for that variable were also computed
using two-tailed Wald tests to determine whether each
individual predictor variable had a significant effect on
the log-odds of being in a higher outcome category. For
both primary outcomes, the effect of including
participants who responded “prefer not to say” when
asked about household income was examined in
sensitivity analyses.

Random-effects logistic regression was used in
post-hoc analyses to investigate demographic factors and
categories of symptoms before diagnosis associated with
higher stage at diagnosis (III-IV vs I-II). Borderline
tumours were excluded from these analyses. Participants
with other (unspecified) subtypes or missing subtypes
were retained in the analyses.

A post-hoc analysis was also done using random-effects
ordered logistic regression to investigate demographic
and clinical factors associated with an increasing number
of categories of symptoms before diagnosis. For these
regression models, the number of reported symptom
categories was designated as none, one, or multiple.
When a patient reported more than one symptom in a

given symptom category (eg, pelvic pain and abdominal
pain), this was counted as one symptom category (pain)
for the purposes of this analysis (see appendix pp 33-34
for symptoms and symptom categories).

Participant priorities for improving the diagnosis and
care of women with ovarian cancer within their country
were summarised overall and by HDI group.

Statistical analyses were done with Stata (release 17). A
p value of less than 0-05 was considered as the threshold
for statistical significance in all analyses.

Role of the funding source

Authors associated with the funders of the study were
included in the oversight committee and had a role in
study design, data collection, data interpretation, and
writing of the report. The funders of the study had no
role in data analysis.

Results

2531 women with ovarian cancer consented to participate
across the 82 sites in the 22 study countries. 29 did not
complete the survey or submitted blank surveys, and, on
reviewing responses and clinical records, 55 did not meet
inclusion criteria. One participant withdrew. Consequently,
2446 participants across the 82 study sites were included in
our analyses (appendix p 35). Two countries were
categorised in the low HDI group, eight in the medium
HDI group, nine in the high HDI group, and three in the
very high HDI group (appendix p 36). Among the
2446 participants, mean age at diagnosis was 49-9 years
(SD 13-6), which ranged from 45-2 years (15-6) in the low
HDI group to 52-5 years (12-6) in the very high HDI
group (table 1). The proportion of women reporting no
formal education and below-average household income
for their country was greater in low and medium HDI
countries than in high and very high HDI countries
(table 1).

High-grade serous epithelial cancer was the most
common subtype of ovarian cancer in all HDI groups
except in the low HDI group, in which more than a third
of malignancies were of unspecified epithelial origin
(table 1, appendix p 37). Staging data were unknown or
missing in 140 (5-7%) participants overall (range:
11 [2-1%] of 517 in the very high HDI group to
45 [13-6%)] of 330 participants in the low HDI group).
Of the 2446 women included in the study, 1348 (55-1%)
had late-stage (III-IV) ovarian cancer at diagnosis
(range: 105 [31-8%] of 330 in the low HDI group to
428 [64-3%)] of 666 in the medium HDI group; table 1).
When examined by country, marked variation in disease
characteristics was noted within the HDI groups
(appendix pp 38-42). 278 (11-4%) of 2446 participants
reported a family history of ovarian cancer (range:
17[5-2%] of 330 in the low HDI group to 127 [13-6%] 0f 933
in the high HDI group; appendix p 43). Additional
demographic data including parity and menopausal
status are provided in the appendix (pp 43—44).
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Low HDI Medium HDI High HDI Very high HDI Total participants
(n=330) (n=666) (n=933) (n=517) (n=2446)
Age at diagnosis, years
Mean age (SD) 452 (15-6) 47-8 (13-6) 51.5 (12-8) 52.5(12-6) 49-9 (13-6)
<40 116 (35-2%) 174 (26:1%) 167 (17-9%) 74 (14-:3%) 531(217%)
40-59 144 (43-6%) 365 (54-8%) 500 (53-6%) 287 (55-5%) 1296 (53-0%)
=60 69 (20-9%) 124 (18-6%) 262 (281%) 156 (30-2%) 611 (25-0%)
Missing 1(0-3%) 3(0-5%) 4 (0-4%) 0(0-0%) 8 (0-3%)
Education level*
Tertiary or higher 43 (13-0%) 77 (11-6%) 189 (20-3%) 201 (38:9%) 510 (20-9%)
Primary or secondary 223 (67-6%) 413 (62-0%) 685 (73:4%) 299 (57-8%) 1620 (66-2%)
No formal education 63 (19-1%) 74 (26-1%) 51(55%) 8 (1-5%) 296 (12-1%)
Missing 1(0-3%) 2(0-3%) 8(0:9%) 9 (1-7%) 20 (0-8%)
Household income (self-perceived)t
Above average for the country 18 (5:5%) 39 (5:9%) 90 (9:6%) 60 (11-6%) 207 (8:5%)
Average for the country 156 (47-3%) 278 (41:7%) 441 (47-3%) 278 (53-8%) 1153 (47-1%)
Below average for the country 140 (42-4%) 333 (50-0%) 342 (36:7%) 91 (17-6%) 906 (37-0%)
Prefer not to say 14 (4-2%) 10 (1-5%) 48 (5-1%) 73 (14-1%) 145 (5-9%)
Missing 2 (0-6%) 6 (0-9%) 12 (1-3%) 15 (2:9%) 35 (1-4%)
Method of payment for medical or ovarian cancer care
Private insurance 7 (2:1%) 38 (57%) 125 (13-4%) 142 (27-5%) 312 (12-8%)
State insurance 16 (4-8%) 227 (341%) 388 (41-6%) 210 (40-6%) 841 (34-4%)
Private and state insurance 0(0-0%) 19 (2:9%) 21(2:3%) 4(0-8%) 44 (1-8%)
Other (self or family funded or other)# 263 (79-7%) 373 (56-0%) 387 (41-5%) 147 (28-4%) 1170 (47-8%)
Missing 44 (13:3%) 9 (1-4%) 12 (13%) 14 (2-7%) 79 (3:2%)
Subtype§
High-grade serous 73 (22:1%) 365 (54-8%) 424 (45-4%) 243 (47-0%) 1105 (45-2%)
Other epithelial 87 (26-4%) 141 (21-2%) 270 (28-9%) 147 (28-4%) 645 (26-4%)
Epithelial, unspecified 116 (352%) 35 (5:3%) 69 (7-4%) 50 (9-7%) 270 (11-0%)
Non-epithelial 40 (12-1%) 81 (12-2%) 73 (7-8%) 45 (8:7%) 239 (9-8%)
Borderline 4(12%) 16 (2:4%) 73 (7-8%) 21 (4-1%) 114 (4:7%)
Other, unspecified 10 (3-0%) 23 (3:5%) 22 (2:4%) 11 (2:1%) 66 (2:7%)
Missing 0 5(0-8%) 2(0-2%) 0 7 (0:3%)
Stage at diagnosis
I 94 (28-5%) 138 (20-7%) 252 (27-0%) 166 (32:1%) 650 (26-6%)
Il 86 (26-1%) 62 (9-3%) 90 (9-6%) 70 (13-5%) 308 (12:6%)
I 75 (22:7%) 345 (51-8%) 363 (38:9%) 234 (453%) 1017 (41-6%)
v 30 (9-1%) 83 (12:5%) 182 (19-5%) 36 (7-0%) 331 (13-5%)
Unknown or missing 45 (13-6%) 38 (57%) 46 (4-9%) 11 (2:1%) 140 (5-7%)
Data are n (%) unless otherwise stated. Additional participant characteristics including parity, menopausal status, and family history of ovarian cancer are presented in the
appendix (pp 43-44). HDI=Human Development Index. *Highest level of education, with education levels defined in the appendix (p 10); secondary education included post-
secondary non-tertiary education (eg, technical or community college). tIn response to the survey question “Just before you were diagnosed, in your view what was your
household income?” All survey response options on method of payment are listed in the appendix (p 11). SA further breakdown of histology is provided in the appendix
(pp 37-40).
Table 1: Demographic and clinical characteristics of participants by country HDI group

2421 (99-0%) of the 2446 participants responded to the
question on their knowledge of ovarian cancer before
diagnosis. Of these 2421 participants, 631 (26-1%) reported
having heard of ovarian cancer and knowing something
about it (range: three [3-3%] of 90 participants in Nepal to
92 [63-4%] of 145 in Uzbekistan; appendix p 49), while
930 (38-4%) participants had heard of the disease but
knew nothing about it (range: ten [16-7%] of 60 in Zambia
to 16 [61-5%] of 26 in Egypt, appendix p 50).

2133 vparticipants (87-2% of the total 2446 study
participants) with relevant data on model variables,
including age at diagnosis, household income, and
education level, were included in random-effects ordered
logistic regression analyses (table 2). In multivariable
analysis, lower education level (no formal education
vs tertiary or higher education, odds ratio [OR] 3-41,
95% CI 2-38-4-89, p<0-0001; and primary or secondary
education vs tertiary or higher education, OR 1-96,
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Univariable analysis* Multivariable analysis*
OR (95% Cl) p valuet Global OR (95% Cl) p valuet Global
p valuet p valuet
Age group at diagnosis, years 034
<40 (n=475) 1 (ref)
40-59 (n=1138) 112 (0-91-138) 0-29
260 (n=520) 120 (0-94-1-53) 015
Education level <0-0001 <0-0001
Tertiary or higher (n=443) 1 (ref) 1 (ref)
Primary or secondary (n=1432) 2-30 (1-85-2:87) <0-0001 1.96 (1-.56-2-47) <0-0001
No formal education (n=258) 4-60 (3-25-6-51) <0-0001 3:41(2:38-4-89) <0-0001
Household income (self-perceived) - <0-0001 - <0-0001
Above average for the country (n=196) 1 (ref) 1 (ref)
Average for the country (n=1077) 132 (0:98-1-77) 0-071 1.08 (0-80-1-46) 0-62
Below average for the country (n=860) 2.65 (1-92-3-64) <0-0001 179 (1-28-2-50) 0-0006
Country Human Development Index - <0-0001 - - 0-0007
Very high (n=394) 1 (ref) 1 (ref)
High (n=841) 0-89 (0-47-1-69) 073 0-67 (0-38-1-20) 018
Medium (n=606) 2.88 (1.51-5.52) 0-0014 1-88 (1:04-3-42) 0-038
Low (n=292) 338 (1-44-7-95) 0-0052 232 (1.06-5.04) 0-034
After excluding participants with missing information on the independent or dependent variables, we further excluded individuals who responded that they “do not know or
cannot remember” when asked how much they knew, if anything, about ovarian cancer before their diagnosis, and individuals who responded “prefer not to say” when asked
about household income (appendix p 52). The final number of participants included in this analysis was 2133. OR=o0dds ratio. *The outcome was decreasing knowledge of
ovarian cancer before diagnosis (categorised as: had heard of it and knew something about it; had heard of it but knew nothing about it; and never heard of it), with ORs
representing a decrease in knowledge by one category level. tp values obtained from two-tailed Wald tests. +Global p values obtained from the likelihood ratio test.
Table 2: Factors associated with decreasing knowledge of ovarian cancer before diagnosis

1-56-2-47, p<0-0001), lower household income (self-
perceived as below vs above average for the country,
OR 179, 1-28-2-50, p=0-0006), and lower HDI group
(low vs very high HDI group, OR 2-32, 1-06-5-04,
p=0-034; and medium vs very high HDI group, OR 1-88,
1-04-3-42, p=0-038) were significantly associated with a
decrease in knowledge by one category level. A sensitivity
analysis, in which the participant response of “prefer not
to say” was included as a category for household income,
produced similar results (appendix p 53).

Among 2406 women who reported on the extent
of any financial impact of their ovarian cancer,
1105 (45-9%) reported that their financial situation had
been impacted to a great extent, and 709 (29-5%) to some
extent. The proportions impacted varied by country
(range for proportion impacted to a great extent:
16 [15-2%)] of 105 in Argentina to 46 [83-6%] of 55 in
Uganda; appendix p 61). 2099 participants (85-8% of the
total 2446 participants) with relevant data, including age
at diagnosis, household income, education level, and
payment method for medical or ovarian cancer care,
were included in multivariable regression analysis
(table 3). Decreasing level of household income (self-
perceived as below vs above average for the country,
OR 3-64, 95% CI 2-58-5-14, p<0-0001; and average
vs above average for the country, OR 1.78, 1-31-2-41,
p=0-0002), and lower HDI group (low vs very high HDI
group, OR 3.70, 1-10-12-45, p=0-035; and medium

vs very high HDI group, OR 3-47, 1-40-8-59, p=0-0072)
were significantly associated with an increase in financial
impact by one category level. A sensitivity analysis, in
which the participant response of “prefer not to say” was
included as a category for household income, generally
produced similar results albeit with some differences in
associations for age group and HDI group (appendix
pp 54-55). Of the participants who reported that their
finances had been impacted to any extent by their
diagnosis (those affected to a great extent, some extent,
or not much, n=1995), 720 (36-1%) indicated that their
household income had fallen below the level they needed
to live on when asked how their financial situation had
been impacted, although marked variation in this
proportion was noted by country (from three [4-6%] of 65
in Argentina to 127 [65-1%] of 195 in Mexico; appendix
p 56).

In posthoc multivariable analysis including
1929 women with an invasive ovarian tumour (82-7% of
2332 participants with an ovarian tumour other than
borderline) for whom the required model data were
available, categorical age at diagnosis, education level,
and HDI group were significantly associated with ovarian
cancer stage at diagnosis (table 4). Increasing age group
at diagnosis was associated with higher odds of late-
stage (III-IV) diagnosis (40-59 years vs <40 years,
OR 1-93, 95% CI 1-51-2-48, p<0-0001; and =60 years
vs <40 years, OR 361, 2-67—4-89, p<0-0001). Compared
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Univariable analysis* Multivariable analysis*
OR (95% Cl) p valuet Global OR (95% Cl) p valuet Global
p valuet p valuet
Age group at diagnosis, years 0-0001 0-0001
<40 (n=450) 1 (ref) 1 (ref)
40-59 (n=1130) 128 (1-03-1-60) 0-027 122 (0-97-1-53) 0-083
=60 (n=519) 0-83 (0-64-1.06) 014 0-78 (0-60-1-01) 0-061
Education level 0-0001 0-34
Tertiary or higher (n=442) 1 (ref) 1 (ref)
Primary or secondary (n=1385) 1-34 (1.08-1-66) 0-0090 1.02 (0-81-1-28) 0-90
No formal education (n=272) 2:09 (1-48-2:95) <0-0001 128 (0-88-1-86) 0-20
Household income (self-perceived) - <0-0001 - <0-0001
Above average for the country (n=195) 1 (ref) 1 (ref)
Average for the country (n=1063) 1-84 (1-37-2-47) 0-0001 178 (1.31-2:41) 0-0002
Below average for the country (n=841) 3-94 (2-85-5-45) <0-0001 3.64 (2:58-514) <0-0001
Method of payment for medical or ovarian 0-019 0-54
cancer care
Private insurance (n=272) 1 (ref) 1 (ref)
State insurance (n=731) 1-50 (1-09-2-06) 0-012 1-21(0-88-1-66) 0-25
Private and state insurance (n=40) 1-46 (0-75-2-85) 026 1.50 (0-77-2-93) 024
Other (self or family funded or other; 1-68(1-21-2-32) 0-0018 1-21(0-87-1-69) 0-25
n=1056)
Country Human Development Index 0-018 0-077
Very high (n=386) 1 (ref) 1 (ref)
High (n=824) 270 (1:02-7-11) 0-045 2:28 (0-94-554) 0-068
Medium (n=631) 4-65 (1.73-12-47) 0-0023 3-47 (1-40-8-59) 0-0072
Low (n=258) 4-59 (1-23-17-20) 0-024 370 (1-10-12+45) 0-035
After excluding participants with missing information on the independent or dependent variables, we further excluded individuals who responded “prefer not to say” when
asked about the extent of any impact on their financial situation due to having ovarian cancer, and individuals who responded “prefer not to say” when asked about
household income (appendix p 52). The final number of participants included in this analysis was 2099. OR=odds ratio. *The outcome was increasing financial impact of
ovarian cancer (categorised as being impacted to a great extent; some extent; not much; and not at all), with ORs representing an increase in financial impact by one category
level. tp values obtained from two-tailed Wald tests. +Global p values obtained from the likelihood ratio test.
Table 3: Factors associated with increasing financial impact of ovarian cancer

with participants reporting tertiary or higher education,
those reporting primary or secondary education had
lower odds of late-stage diagnosis (OR 0-74, 0-57-0-96,
p=0-022). In comparison with the very high HDI group,
the medium HDI group had increased odds of having
late-stage diagnosis (OR 2-13, 1-27-3-58, p=0-0042).
Overall, knowledge of ovarian cancer before diagnosis
and household income were not significantly associated
with stage at diagnosis on univariable analysis.

Of women who responded to the question on specific
symptoms (n=2428), 2223 (91-6%) reported one or more
prespecified symptoms of possible ovarian cancer
before diagnosis (appendix p 46). More than half of
respondents reported abdominal and/or pelvic pain
(n=1594, 65-7%) and increased abdominal size and/or
persistent bloating (n=1422, 58-6%), more than a
quarter reported feeling full and/or difficulty eating
(n=827, 34-1%), and one in five reported urinary
urgency and/or frequency (n=488, 20-1%). The
symptoms reported were similar in women with
epithelial and non-epithelial cancers (appendix p 45).
Symptoms were common across HDI levels and all

cancer stages, with at least one symptom reported in
552 (85-6%) of 645 participants with stage I cancer and
316 (95-5%) of 331 with stage IV cancer (figure). Of the
participants reporting symptoms (n=2223), 1739
(78-2%) reported having multiple symptoms (median
of 2 symptoms [IQR 2-4; range 1-7]). In post-hoc
univariable logistic regression models, four categories
of symptoms were more strongly associated with
late-stage (III-IV) diagnosis, namely eating-related
symptoms, bloating, weight loss, and bowel-related
symptoms (appendix p 47). Further post-hoc univariable
regression analyses, including 2121 women with
relevant data on model variables (86-7% of the total
2446 study participants), indicated that respondents
with late-stage diagnoses were significantly more likely
to report an increasing number of symptom categories
than those with early-stage diagnoses (appendix p 48).
2415 women responded when asked to select up to
three priorities most in need of improvement if money
could be invested in improving the diagnosis and care of
women with ovarian cancer in their country. Development
of a screening programme (n=1513, 62-7%) and free
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Univariable analysis* Multivariable analysis*
OR (95% Cl) p valuet Global OR (95% Cl) pvaluet Global
p valuet p valuet
Age group at diagnosis, years <0-0001 - <0-0001
<40 (n=408) 1 (ref) 1 (ref)
40-59 (n=1038) 1.92 (1.50-2:45)  <0-0001 1.93 (1-51-248) <0-0001
260 (n=483) 3.55(2:63-479)  <0-0001 3-61(2:67-4-89)  <0-0001
Education level 0-0023 0-0040
Tertiary or higher (n=401) 1 (ref) 1 (ref)
Primary or secondary (n=1290) 0-83 (0:65-1-07) 0-16 0-74 (0-57-0-96) 0-022
No formal education (n=238) 1.50 (1-01-2-24) 0-046 118 (0-78-1.78) 0-42
Household income (self-perceived) - 0-50
Above average for the country (n=176) 1 (ref)
Average for the country (n=978) 1.02 (0-72-1-44) 0-91
Below average for the country (n=775) 116 (0-80-1-67) 0-44
Knowledge of ovarian cancer before diagnosis 0-071
Had heard of it and knew something aboutit 1 (ref)
(n=516)
Had heard of it but did not know anything 1-21(0-95-1-55) 0-12
about it (n=780)
Had never heard of it (n=633) 137 (1-04-178) 0-023
Country Human Development Index »- 0-0003 P 0-0013
Very high (n=369) 1 (ref) 1 (ref)
High (n=744) 149 (0-86-2:59) 0-15 1.57 (0-96-2-58) 0-074
Medium (n=559) 188 (1-07-3-29) 0-028 213 (1-27-3-58) 0-0042
Low (n=257) 0-48 (0-23-1-00) 0-050 0-55 (0-28-1-05) 0-072
Participants with borderline ovarian cancers were excluded from this analysis, while participants with other (unspecified) subtypes or missing subtypes were retained in the
analysis. A further breakdown of histology is provided in the appendix (pp 37-40). After excluding participants with missing or unknown information on the independent or
dependent variables, we further excluded individuals who responded that they “do not know or cannot remember” when asked how much they knew, if anything, about
ovarian cancer before their diagnosis, and individuals who responded “prefer not to say” when asked about household income (appendix p 52). The final number of
participants included in this analysis was 1929. OR=odds ratio. *The outcome was late-stage diagnosis, with ORs representing the odds of late stage (III-1V) versus early stage
(I-11) cancer at diagnosis. tp values obtained from two-tailed Wald tests. $Global p values obtained from the likelihood ratio test.
Table 4: Post-hoc analysis of factors associated with higher ovarian cancer stage (llI-1V vs I-1l) at diagnosis

access to diagnostic tests (n=1301, 53-9%) were priorities
for the majority of women, and in around a third of
women, selected priorities were reducing delays in
diagnosis (n=746, 30-9%), raising awareness of ovarian
cancer and the symptoms (n=759, 31-4%), and free
access to treatments (n=822, 34-0%). These top
five priorities were the same across all HDI groups
(table 5). The top priorities by country are presented in
the appendix (pp 57-60).

Discussion

In this study, we described the characteristics,
experiences, and priorities of 2446 women diagnosed
with ovarian cancer in 22 LMICs across four continents,
and identified potentially modifiable factors associated
with disease awareness, stage at diagnosis, and the
financial impact of the condition on participants.

To our knowledge, this is the largest study to report
the symptoms of ovarian cancer experienced by women
before diagnosis and the first conducted in the LMIC
setting. Our findings indicate that symptoms are
common in women diagnosed with  both

early-stage (I-1I) and late-stage (III-IV) ovarian cancer
within LMICs. Although ovarian cancer has often been
termed a silent killer, studies in HICs have identified a
symptom profile for the disease."™ As in these studies,
we found that most women had symptoms before
diagnosis and that abdominal and/or pelvic pain was
the most commonly reported symptom.™" Additionally,
the median number of symptoms reported in our study
was two, consistent with a large US survey-based
study.” However, symptoms including persistent
bloating and/or abdominal distension, abdominal and/
or pelvic pain, and urinary symptoms were more
common in our population than in the previous studies
based in the UK and USA."" Although some symptoms,
including abdominal distention (which might be
related to ascites) and systemic symptoms, such as
weight loss, were more strongly associated with late-
stage disease, they were still reported in substantial
numbers of women with early-stage disease. A recent
UK study found that 77 (64-7%) of 119 women with
high-grade serous ovarian cancer detected via a
symptom-triggered rapid diagnostic cancer pathway
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Figure: Symptoms reported before diagnosis (all ovarian cancers)

(A) Proportion of respondents reporting symptoms within seven symptom categories by HDI group (n=2428).

(B) Proportion of respondents reporting symptoms within seven symptom categories by cancer stage at diagnosis
(n=2290). (C) Proportion of respondents reporting no, one, or multiple symptom categories by cancer stage at
diagnosis (n=2290). In plots A and B, the seven symptom categories represent 11 prespecified potential symptoms,
as follows: abdominal and/or pelvic pain (pain); persistent bloating and/or increased abdominal size (bloating);
difficulty eating and/or feeling full (eating); urinary frequency and/or urinary urgency (urinary); changes in bowel
habit (bowel); extreme fatigue (fatigue); and unexplained weight loss (weight loss). In plot C, if a participant
reported more than one symptom in a given category (eg, pelvic pain and abdominal pain), this was counted as one
symptom category (pain). HDI=Human Development Index.

were reported as having low-to-moderate-extent disease,
and 30 (25-2%) were diagnosed at stage I-II disease.*
Although the majority of women in our study (55-1%)
had late-stage disease at diagnosis, the high frequency
of multiple symptoms among women diagnosed at an
early stage suggests that targeted symptom-triggered
detection approaches could serve a role in aiding earlier
diagnosis in LMICs.

A minority (26-1%) of participants in this study had
knowledge of ovarian cancer before their diagnosis. This
finding is consistent with research from HICs, in which
knowledge of ovarian cancer before diagnosis was low
among survey respondents.*** The finding that a
decreasing level of knowledge of ovarian cancer was
associated with lower education level, lower HDI level,
and lower household income indicates that knowledge
might be expected to increase with an increase in country
HDI level or an individual's wealth. However, we
observed marked variation among individual countries
in terms of participants’ knowledge of ovarian cancer
between and within HDI groups (appendix pp 49-51).
Research to understand why knowledge is high in some
countries could help to support the development of
strategies to promote awareness in other LMICs. We did
not find a statistically significant association between
knowledge of the disease and stage at diagnosis. To date,
only small studies have examined the effect of symptom
awareness strategies in HICs and have not shown a stage
shift.” However, the Canadian DOVE study, in which a
proactive approach was taken with symptomatic women
recruited through a number of approaches, including
self-referral following a media campaign, resulted in
ovarian cancer diagnoses with lower symptom burdens
compared with the usual care pathway.” It is possible
that symptom awareness approaches might lead to more
timely ovarian cancer diagnosis; however, given that
most patients with symptoms of ovarian cancer do not
have the disease, any campaigns in LMICs would need to
be carefully targeted and designed so as not to unduly
burden patients or health-care systems. Having relatives
with ovarian cancer could affect knowledge and
experience of the disease, and such patients might
represent a higher-risk population for targeted education
or interventions, but further research is needed to explore
this within LMICs.

The odds of late-stage diagnosis were higher in the
medium HDI group than in the very high HDI group.
However, the low HDI group had the lowest odds of late-
stage diagnosis, albeit without a significant difference
versus the very high HDI group; this finding might be
due to women with advanced cancer in low HDI countries
being too unwell or not surviving long enough to be
included in our study, which is supported by feedback
from clinical researchers in those countries.” Although
the odds of late-stage diagnosis were slightly higher in
participants who reported below-average household
income than in those reporting above-average household
income in univariable analysis, this was not statistically
significant. By contrast, in England, which has a universal
health-care system, previous research has identified an
association between socioeconomic status and stage at
diagnosis.” Research is needed to examine the
relationship between income, other socioeconomic
factors, and outcomes including stage at diagnosis in
LMICs. Regarding tumour subtypes, more than a third of
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Low HDI Medium HDI High HDI Very high HDI Total
(n=330) (n=658) (n=922) (n=505) respondents
(n=2415)
Development of a screening programme 213 (64-5%) 367 (55-8%) 688 (74-6%) 245 (48-5%) 1513 (62-7%)
Free access to diagnostic tests 197 (59-7%) 404 (61-4%) 507 (55-0%) 193 (38-2%) 1301 (53:9%)
Free access to treatments 129 (39-1%) 282 (42:9%) 257 (27-9%) 154 (30-5%) 822 (34-0%)
Raising awareness of ovarian cancer and the symptoms 120 (36-4%) 263 (40-0%) 218 (23-6%) 158 (313%) 759 (31-4%)
Reducing delays in diagnosis 66 (20-0%) 245 (37-2%) 307 (33-3%) 128 (25:3%) 746 (30-9%)
Access to new drugs approved in high-income countries 21(6:4%) 74 (11-2%) 100 (10-8%) 97 (19-2%) 292 (121%)
Increasing the number of experienced surgeons 9 (27%) 70 (10-6%) 101 (11-0%) 71(14-1%) 251 (10-4%)
Women at risk due to family history identified 17 (52%) 24 (3-6%) 95 (10-3%) 67 (133%) 203 (8:4%)
Funding for research 7 (2:1%) 17 (2-6%) 68 (7-4%) 45 (8:9%) 137 (5:7%)
Access to clinical trials 4(1-2%) 12 (1-8%) 26 (2-8%) 23 (4-6%) 65 (2:7%)
Other 10 (3-0%) 2(0-3%) 11 (1-2%) 39 (7:7%) 62 (2:6%)
Priorities were selected from a prespecified list of 11 priorities; participants could select up to three priorities (appendix p 25). HDI=Human Development Index.
Table 5: Priorities for improving ovarian cancer diagnosis and care by country HDI group

tumours in the low HDI group were recorded as
epithelial, unspecified, while the proportion of high-grade
serous tumours was lower in the low HDI group than in
the other HDI groups. Lack of accurate and specific
histopathology information could have implications for
patient outcomes, as this information is important when
considering treatment options and prognosis.

The substantial financial burden that cancer diagnoses
have on patients and their families, due to diagnostic and
treatment costs, travel costs, and lost income through
reduced productivity, has been described in HICs.**
However, we are not aware of any studies exploring
financial toxicity in women with ovarian cancer in LMICs.
Previous studies on multiple cancers have identified low
income as a key risk factor for financial toxicity in
the USA,” which is consistent with our study, in which
both lower household income (in comparison with
participant-perceived national average) and lower HDI
level were associated with increasing financial impact. In
LMICs, where welfare support is often limited, diagnosis
and care is frequently self-funded, and new treatments
might be unaffordable to many individuals, an ovarian
cancer diagnosis can have a profound financial impact.
Concerningly in our study, more than a third of participants
who reported a financial impact of ovarian cancer also
reported that their household income had fallen below the
level required to live on due to their diagnosis.

In LMICs, understanding the priorities of patients is
key to tailor improvements in research and care. For
women within this study, opportunities for improved
diagnosis, through the development of screening
programmes and through free access to diagnostic tests,
were the most important priorities across all HDI levels.
Studies have not found a significant survival benefit
through screening, and national screening programmes
are not recommended.”” However, the UK National
Institute for Health and Care Excellence now recom-
mends surveillance in asymptomatic women who are at

high risk due to BRCA1/2 mutations.* In addition, blood
tests, such as for cancer antigen 125, and transvaginal
ultrasound are recommended in many countries as first-
line investigations in symptomatic women.”* Free
access to such tests would address patient priorities and
support ovarian cancer detection, but would need to be
considered within the context of health demands within
each country.

This study has several limitations. Firstly, we have only
captured the experiences of women who could afford to
undergo ovarian cancer diagnosis, and the results might
exclude those in greatest poverty. Local clinical researchers
in low and middle HDI settings in our study highlighted
that in some countries, there is only one ovarian cancer
centre and only patients with the necessary resources can
travel for treatment. This might explain the finding that a
primary or secondary level of education, versus a tertiary or
higher level of education, was associated with reduced
odds of late-stage diagnosis, as lower education is often
associated with lower income. Recruitment varied by
country, with some countries contributing relatively few
participants and not meeting recruitment targets.
Including all participants, even when country-level sample
size was small, enabled us to capture the experiences of
women from a range of large and small countries, but
means caution is required when generalising findings to
inform priority setting or develop interventions at the
national level. We have provided country-level descriptive
data to support interpretation and guide further research
(appendix pp 38-42, 49-51, 56-61). Given the diverse
health-care systems, follow-up schedules, staff resources,
literacy rates, and access to technology in the different
countries, it was necessary to employ several approaches
to recruitment and data collection. These approaches
maximised inclusion but added heterogenicity. Addition-
ally, the total numbers of women approached were not
captured and thus recruitment rates could not be
determined. Furthermore, the cross-sectional nature of the
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study means that results are subject to recall bias (eg, recall
of knowledge of ovarian cancer before diagnosis). Cohort
studies recruiting at the point of cancer diagnosis could
further improve understanding of women’s knowledge of
ovarian cancer and their experiences over time, and enable
assessment of outcomes such as relapse rates. We also
acknowledge that, although we examined factors associated
with early-stage and late-stage diagnosis, results are likely
to be affected by survivorship bias, as patients who were
too sick or who died soon after diagnosis will not have
been included. We present these analyses as, given the
absence of cancer registries in most LMICs, the data
provide the best available information on patient factors
associated with ovarian cancer stage in the LMIC setting.
Nonetheless, a small proportion of data were missing for
participant-reported variables and for variables extracted
from notes (appendix p 52). Furthermore, participants
who responded but selected “do not know or cannot
remember” for prediagnosis ovarian cancer knowledge or
“prefer not to say” for household income and financial
impact were excluded from analyses, which could bias our
findings. These data might be missing not at random and
so approaches such as multiple imputation were not
employed. However, including “prefer not to say” as a
category for household income within sensitivity analyses
generally had little influence with small differences in
effect estimates.

Given the finding that medium country HDI status
and lower education level (no formal education vs tertiary
or higher) were associated with late-stage diagnosis in
this study, the projected rise in ovarian cancer incidence
rates in LMICs over the next 15 years® has the potential to
deepen inequalities in ovarian cancer diagnosis and
outcomes, disproportionately affecting women in
countries with lower socioeconomic development. The
ovarian cancer symptoms described in this study,
particularly abdominal and/or pelvic pain and abdominal
distension and/or persistent bloating which occurred
frequently in women with both early-stage and late-stage
disease, could be used to support patient awareness and
symptom-triggered testing approaches in LMICs, which
would fit with the priorities of women affected by the
disease in these settings. However, any interventions
would need to take account of the specific resources and
socioeconomic, cultural, and geographical factors within
a given country. To support next steps, detailed reports
have been made available to each country team, and
survey data made available to support further research to
improve care for women with ovarian cancer in LMICs.
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