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Abstract
This study aimed to determine final year students’ core oncology and radiation oncology knowledge and attitudes about the
quality of teaching in medical programmes delivered in Australia and New Zealand. Does the modern medical programme
provide core oncology skills in this leading global cause of mortality and morbidity? An online survey was distributed between
April and June 2018 and completed by 316 final year students across all 21 medical schools with final year cohorts in Australia
and New Zealand. The survey examined teaching and clinical exposure, attitudes and core knowledge for oncology and radiation
oncology. Several questions from a survey done of graduates in 2001 were repeated for comparison. We found that clinical
exposure to oncology and its disciplines is low. Students rated oncology and haematology the worst taught medical specialties at
medical school. Students reported the most confidence identifying when surgical management of cancer may be indicated and
much lower levels of confidence identifying when systemic therapy and radiation therapy may be helpful. The majority of
students had no formal course content on radiation therapy and more than one third of final year students erroneously believed
that external beam radiation therapy turned patients radioactive. Exposure to oncology practice and the teaching of core oncology
knowledge remains low for medical students in Australia and New Zealand. Many areas of oncology teaching and knowledge
have worsened for medical students in Australia and New Zealand over the past 20 years. Well-established gaps in the core
oncology knowledge of medical graduates must be urgently addressed given the increasing incidence of cancer and ongoing
underutilisation of radiation therapy in particular.
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Introduction

Cancer is a leading cause of mortality globally. In 2018, there
was an estimated 18.1 million new cases of cancer worldwide

and 9.6 million cancer deaths [1]. The lifetime risk of devel-
oping cancer varies from 33 to 50% across countries [1]. The
increasing incidence of cancer and its ubiquity mean that doc-
tors across all specialities including general practice require a
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sound understanding of the cancer continuum including pre-
vention, screening, diagnosis, treatment modalities and survi-
vorship. However, opportunities for oncology education re-
main limited outside of specialist oncologist training path-
ways, meaning that high-quality fundamental oncology learn-
ing needs to take place during medical school.

Medical schools have implemented significant changes
across the structure and content of medical education in
recent decades. Problem-based learning models, integrated
content delivery and student-directed learning frameworks
have grown alongside rapid advances in medical knowl-
edge with an emphasis on other skill sets, such as research
methods, communication, leadership, professionalism,
ethics, social justice and public health [2, 3]. Around the
world, medical curricula are crowded and subjects and
learning opportunities face increasing competition for
space and time. In Australia, many medical schools have
replaced Bachelor of Medicine degrees with Doctor of
Medicine programmes which includes larger research com-
ponents, without changes to the duration of these
programmes. This type of model may put further stress
on attaining core clinical learning.

This is of particular concern for oncology education as
studies have consistently detected gaps and deficits in stu-
dents’ understanding of cancer and core oncology knowledge
around the world [4–11]. Oncology knowledge and skills in
Australian andNewZealandmedical graduates were surveyed
in 1990 and 2001 [8, 12] and showed some improvement in
exposure to branches of oncology, declining competence in
melanoma detection and Papanicolaou smears, and general
dissatisfaction with teaching around managing patients with
curable and incurable cancers [8]. The degree to which oncol-
ogy knowledge and competence have changed over 18 years
since the last survey of Australian and New Zealand medical
students remains unknown.

Regarding various cancer treatment modalities, radiation
oncology learning appears to be particularly neglected within
medical schools [13]. A lack of exposure at medical school to
a key treatment modality such as radiation therapy may have
far-reaching consequences. For example, there is a well-
established discrepancy between the number of patients who
receive radiation therapy and the number of patients across
many cancer sites that are estimated to benefit from it based
on strongly evidence-based modelling for modern radiation
therapy use [14, 15]. It is proposed that the lack of general
and radiation oncology awareness amongst doctors, including
general practitioners, contributes to the underuse of this effec-
tive therapy [16].

This study sets out to survey final year medical students in
Australia and New Zealand to obtain a snapshot of oncology
learning, radiation oncology and clinical exposure, and to
compare these parameters based on similar questions asked
of new graduates in 2001 [8].

Methods

Survey Development and Design

This survey was conducted as part of a larger project looking
at radiation oncology teaching and learning across Australia
and New Zealand and overseen by a core working group com-
prising radiation oncologists, registrars, junior doctors, medi-
cal students and staff at the Royal Australian and New
Zealand College of Radiologists (RANZCR). Our survey
followed on from studies investigating oncology (radiation
oncology in particular) education as described by medical
faculty and educators [Reference] and junior pre-vocational
doctors (in prep). These studies also employed a survey
methodology. The survey consisted of 29 items assessing stu-
dent perceptions of oncology and radiation oncology curricu-
la, and practical readiness to assess and manage oncology
patients (Supplementary material). Domains included student
demographics and degree structure, exposure to radiation on-
cology during medical school, confidence and understanding
of oncology, and personal views about the oncology and radi-
ation oncology curriculum. Questions were a mix of closed
and open questions, multiple choice, free form, ranking and 5-
point Likert scales.

Questions about radiation oncology were developed by the
core working group and/or adapted from our survey of med-
ical faculties and junior doctors. Oncology awareness and
general cancer knowledge were adapted with permission from
the 2001 survey used by Barton et al. [8]. A draft survey was
pilot tested with six final year medical students to ensure us-
ability and comprehension and edits were made to the survey
following feedback (see Supplementary material).

Survey Distribution and Participants

The survey (SurveyMonkey Inc., San Mateo, USA) was
distributed to Australian and New Zealand medical stu-
dents in their final year of study through a combination
of social media (Facebook and Twitter) and email from
April to June 2018. Initially, the medical student society
at each medical school and three national societies were
asked to promote the survey to their final year cohorts.
Fifteen student associations cooperated in distributing the
survey either via private Facebook pages or email.
Follow-up promotion via the societies was undertaken at
two time points over the data collection period. Part way
through data collection curriculum leads at medical
schools underrepresented in the participant pool were re-
quested to promote the survey on learning platforms or
via email. Participant responses were anonymous and vol-
untary, and no identifying data were collected. Data were
collected from 27 April–24 June 2018.
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Data Analysis

The SurveyMonkey data were exported into Excel where de-
scriptive statistics were calculated. To compare responses to
our survey with those from the 1990 and 2001 surveys, we
compared unadjusted differences in proportions.

Results

Participant Characteristics

At the time of conducting our survey, there were 23 medical
schools in Australia and New Zealand. Two schools did not
yet have final year students, having recently opened. Across
the remaining 21 medical schools, 18 medical student associ-
ations agreed to distribute a link to the electronic survey either
via Facebook, newsletter or email.

In total, 316 respondents from 21medical schools complet-
ed all or part of the survey. As recruitment was not targeted,
we are unable to calculate a response rate; however, in 2018,
there were an estimated 4339 final year students (Australia,
3803; New Zealand, 536) [17] yielding a response rate esti-
mate of 7.3%. Fifty-nine percent of participants (n = 185) were
female and 41%weremale. Thirty-four percent were complet-
ing a MBBS (n = 109), 45% a MD (n = 142) and 21% a
MBChB or BMed. There was good representation of under-
graduate (53%, n = 166) and postgraduate (47%, n = 149) stu-
dents and students enrolled in 4-year (44%, n = 138), 5-year
(20%, n = 63) and 6-year (36%, n = 114) courses.

Exposure to Oncology Topics

Approximately one in three respondents had no clinical exposure
to medical oncology (35% of students) or palliative care (32%)
(Table 1). Nearly three quarters of final yearmedical students had
no clinical exposure to surgical oncology (74% of students). The
cancer types of patients most commonly encountered across
medical training were colorectal (11% of students with no expo-
sure) and breast cancer (15% of students with no exposure); half
of respondents had no contact with lymphoma (48%) or head
and neck cancer (53%) patients (Table 1). Overall, 82% of stu-
dents (207/254) indicated a desire for additional oncology teach-
ing, particularly about cancer treatment options, mechanisms of
therapy (89%) and oncological skills (60%).

Forty-seven percent of students (134/284) indicated that ra-
diation oncology was not incorporated into their curriculum at
all, and a further 16% (45/284) were unsure. Thirty percent of
students reported no dedicated lecture or tutorial on the subject
and a further 42% received only 1 to 2 h of content over the
duration of their course (Table 1). Most students had contact
with a patient requiring or receiving radiation therapy, but 76%
of students had no experience with seeing radiation therapy

delivery (Table 1). Eighty percent of students (205/255) indi-
cated a desire for more formal radiation oncology teaching at
medical school. The most desired topics were clinical indica-
tions for radiation therapy (90% of students), radiation oncolo-
gy emergencies (87% of students), recognition and manage-
ment of side effects (84% of students) and a better understand-
ing of the mechanism of radiation therapy (68% of students).

Confidence and Training in Oncology

The majority of students self-reported average to high compe-
tence regarding smoking cessation counselling, performing a
cervical swab, recognising a melanoma and breaking bad news
(Table 2). Students felt less competent discussing death with a
dying patient and 37% of students reported poor skills in this
area (Table 2). Sixty-two percent of students reported no to low
confidence recognising when radiation therapy is indicated,
compared to 31% of students for systemic therapy and 17%
for surgery. Overall, 45% of students indicated confidence in
assessing patients with potential malignancy (Table 2).

When asked to rate the quality of their oncology training at
medical school, final year students rated education around
smoking cessation, cancer prevention and cancer screening
more highly than teaching around the management of patients
with curable cancer, incurable cancer and end-of-life manage-
ment (Table 2). More than a third of respondents rated their
training in cancer management (32% of students) and the
management of dying patients (36% of students) as poor or
very poor (Table 3).

Overall, the adequacy of training in cancer and
haematologywas the poorest amongst ten specialties surveyed
(Table 4). Cardiovascular disease was deemed the most ade-
quately taught across medical degrees.

Knowledge and Confidence in Radiation Oncology

The majority of students (79%) correctly identified that
radiation therapy could have a curative role in the treat-
ment of prostate cancer, but less than half of respondents
identified its role in the treatment of tonsillar (48%), anal
(44%) and cervical cancer (24%) (Table 5). Nearly all
students (96%) correctly identified no role for radiation
therapy in febrile neutropenia (96%), but 27% mistakenly
stated a primary curative role for radiation therapy in ear-
ly breast cancer, and 52% indicated a routine role for
radiation therapy in malignant bowel obstruction. Over a
third of students (37%) erroneously thought that patients
are radioactive after external beam therapy (Table 5).

Students reported no or low confidence in being able to
explain to patients how radiation therapy kills cancer, the pro-
cess of radiation therapy planning and the differences between
radiation therapy techniques (Table 6). Confidence was higher
for identifying situations where radiation therapy may be
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urgently required, such as for spinal cord compression, bron-
chial obstruction and haemorrhage (Table 6).

Discussion

This is the first study in decades to assess oncology and radiation
oncology education and knowledge in final year medical stu-
dents across Australia andNewZealand. Since previous surveys
the incidence of cancer has increased with the ageing popula-
tion, the number of medical students has more than tripled, our
understanding of the biology and treatment of cancer has grown
exponentially, and medical programs have become more com-
plex with no change to the duration of degrees. Our survey of
students from 21 medical schools suggests that the state of on-
cology awareness amongst final year medical students remains
of major concern and that this is consistent with international
studies in comparable education and health systems.

Exposure to oncology is a mixed picture across our sample
of final year students. Approximately, one in three students
had no clinical learning experiences with medical oncology,
three quarters had no experience with surgical oncology and
three quarters had no experience with the provision of radia-
tion therapy. Student contact with cancer patients does occur,
but not in an oncological setting or placement. The more

common cancers encountered by students are consistent with
their prevalence. While students appear to be graduating with
self-confidence in smoking cessation, melanoma detection
and breaking bad news, discussing death with dying patients
remains a source of low confidence for soon-to-be graduates.
Within cancer treatment modalities, students are most confi-
dent in knowing when surgery is an appropriate therapy. Less
than half of students feel confident assessing (history and ex-
amination) potential malignancies in patients.

For context, we asked students to rate the adequacy of their
teaching across different diseases and specialties. Oncology and
haematology were the lowest ranked subjects in terms of pre-
paredness for practicing as a junior doctor. In Canada, oncology
was similarly ranked by medical students and educators [6].
The majority of students desire additional oncology teaching
before graduating, particularly around cancer treatments.

Alarmingly, exposure across all of oncology appears to
have declined since the last surveys in 2001 and 1990 [8].
Over time, there has been a rise in the number of students with
no exposure to medical oncology (46% in 2018, 20% in 2001
and 18% in 1990), radiation oncology (73% in 2018, 22% in
2001 and 42% in 1990), surgical oncology (75% in 2018, 3%
in 2001 and 11% in 1990) and palliative care (32% in 2018,
18% in 2001 and 50% in 1990). Confidence in smoking ces-
sation counselling (66% of students reported high or very high

Table 1 Student’s reporting of
exposure to oncology by the end
of medical school

No exposure

Clinical rotations:

Palliative care 32%

Medical oncology 35%

Chemotherapy day unit 53%

Haematology 65%

Radiation oncology 65%

Surgical oncology 74%

Assessment of a patient with:

Colorectal cancer 11%

Breast cancer 15%

Lung cancer 18%

Prostate cancer 25%

Melanoma 30%

Lymphoma 48%

Oral cavity or neck 53%

No exposure 1–2 h exposure > 3 h exposure

Radiation oncology exposure breakdown:

Lectures 30% 42% 21%

Tutorials 56% 26% 9%

Patients who required radiation therapy 10%
Patients who received radiation therapy 7%

Patients with side effects from radiation therapy 15%

Radiation therapy simulation 81%
Radiation therapy delivery 76%
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competence in 2018 vs 30–40% in 2001) and performing a
cervical swab (57% high or very high competence in 2018 vs
14–18% in 2001) has improved since 2001; confidence
recognising a melanoma (23% high or very high competence
in 2018 vs 16–23% in 2001), breaking bad news (28% high or
very high competence in 2018 vs 20–33% in 2001) and

discussing death with a dying patient has declined (28% high
or very high competence in 2018 vs 13–31% in 2001) [8].
Students in 2018 rated their training in cancer prevention
(45% of students reported very good or good training in
2018 vs 34–37% in 2001) and screening more favourably than
students in 2001 (53% of students reported very good or good

Table 2 Students’ confidence and reported competence in oncology

Oncology knowledge area Confidence Proportion of responses (n = 259)

Competence advising patients to give up smoking None 0%
Poor 4%
Average 30%
High 44%
Very high 22%

Competence doing a cervical swab None 1%
Poor 11%
Average 31%
High 42%
Very high 15%

Competence recognising a melanoma None 2%
Poor 21%
Average 54%
High 18%
Very high 5%

Competence breaking bad news None 2%
Poor 24%
Average 47%
High 22%
Very high 6%

Competence discussing death with a dying patient None 6%
Poor 36%
Average 35%
High 18%
Very high 4%

Confidence recognising when radiation therapy is indicated
in the management of cancer?

None 11%
Poor 51%
Average 33%
Good 5%
Very high 0%

Confidence recognising when surgery is indicated in the
management of cancer?

None 3%
Poor 14%
Average 40%
Good 38%
Very high 4%

Confidence recognising when systemic therapy is indicated
in the management of cancer?

None 5%
Poor 26%
Average 47%
Good 21%
Very high 1%

Confidence recognising when palliative care is indicated
in the management of cancer?

None 3%
Poor 21%
Average 37%
Good 34%
Very high 5%

Assessing and diagnosing a patient with potential malignancy No confidence 0%
Low confidence 14%
Uncertain 39%
Confident 45%
Very confident 2%

1231J Canc Educ (2020) 35:1227–1236



training in 2018 vs 39–48% in 2001) [8]. The perception of
the quality of training in managing patients with curable can-
cer declined (25% of students reported very good or good
training in 2018 vs 29% in 2001). The perception of training
in managing incurable cancer (20% of students reported very
good or good training in 2018 vs 17–24% in 2001) and dying
patients (27% of students reported very good or good training
in 2018 vs 19–26% in 2001) remains poor and unchanged
compared to ratings by students in 2001 [8].

A more detailed examination of awareness and knowl-
edge of radiation oncology revealed some confusion
around the role of radiation therapy in particular cancers
and oncological presentations, perhaps unsurprising given
its relative absence from most medical curricula [13] and
the fact that half of respondents in our survey were un-
aware of it in their curricula. Knowledge of radiation ther-
apy is limited to specific cancers such as prostate and
symptoms such as malignant bone pain. Outside of these

applications, a significant proportion of students are un-
aware of other applications or the role of radiation therapy
in an estimated 50% of cancer patients [15, 18]. Indeed,
some fundamental aspects of this common treatment mo-
dality are misunderstood by medical students. Students
express a strong desire for more education about radiation
therapy, as there is a lack of formal teaching, and poor
self-reported confidence in understanding different radia-
tion treatments. It is therefore unsurprising that a not in-
significant proportion believe external beam therapy leads
to a patient becoming radioactive. Underuse of radiation
therapy in cancer patients remains an ongoing problem
[14, 15] and is a situation not helped by medical graduates
with little clinical exposure and teaching in radiation on-
cology [13]. There is a clear need to develop more learn-
ing experiences in outpatient clinics and services where
the majority of medical and radiation oncology is
performed.

Table 3 Students’ perceptions of
quality of medical school
oncology training

Knowledge area Quality Proportion of responses (n = 284)

Cancer prevention Very poor 5%

Poor 13%

Reasonable 38%

Good 31%

Very good 14%

Cancer screening Very poor 1%

Poor 6%

Reasonable 29%

Good 40%

Very good 23%

Smoking cessation Very poor 0%

Poor 3%

Reasonable 23%

Good 40%

Very good 34%

The management of patients with potentially curable cancer Very poor 5%

Poor 27%

Reasonable 44%

Good 21%

Very good 4%

The management of patients with incurable cancer Very poor 6%

Poor 32%

Reasonable 41%

Good 18%

Very good 2%

The management of patients dying of cancer Very poor 8%

Poor 28%

Reasonable 37%

Good 21%

Very good 6%
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The identification of limited oncology teaching and
learning in medical education programmes is common
across educational and health system contexts. Of concern
is a persistent pattern of low clinical oncology exposure,
oncology teaching and poor self-confidence for cancer

content and skills amongst final year medical students,
which in some areas appears worse compared to studies
conducted in the same region decades ago. The detailed
look at radiation oncology performed here is the first to
sample the awareness of this important treatment modality
amongst final year medical students in Australia and New
Zealand. A lack of exposure, understanding and confi-
dence in radiation oncology mirrors the broader pattern
affecting general oncology teaching and learning.

Oncology education continues to suffer from neglect
and fragmentation [4, 19], and despite historical acknowl-
edgement of the need for a standardised set of learning
objectives, this remains elusive [19, 20]. Debate as to
whether oncology should be integrated into curricula or
taught as blocks also persists [20, 21]. Further, education
in oncology may be suffering because of pressures on the
modern and crowded medical curriculum. International
evaluations of oncology teaching and learning consistently
raise concerns around students’ understanding of cancer
and core oncology knowledge. A study of UK medical
graduates found that only 61% had undergone a clinical
module or attachment in oncology and less than half of
graduates (41%) felt prepared to care for patients with can-
cer [9]. Oncology was rated the most poorly taught medical
specialty by Canadian final year students [6], and in the

Table 5 Proportion of students
providing the correct response to
questions about radiation
oncology

Radiation therapy knowledge area Proportion giving the correct answer
(n = 255)

Radiation therapy can be a primary curative therapy for:

Prostate cancer 79%

Tonsillar cancer 48%

Anal cancer 44%

Cervical cancer 24%

Radiation therapy is not a primary curative therapy for:

Colorectal cancer 78%

Early breast cancer 27%

Patients are not radioactive after external beam therapy 37%

Up to 60% of cancer patients may benefit from radiation therapy 27%

More than 80% of radiation therapy is delivered as an outpatient 44%

That 80% of patients with malignant bone pain find relief from
radiation therapy

22%

Whole spine MRI is required for the diagnosis of spinal cord
compression

74%

Radiation therapy has a palliative role in:

Dysphagia due to a mass compressing the oesophagus 90%

Malignant bone pain 89%

Symptoms from brain metastases 76%

Haemoptysis related to cancer 37%

Radiation therapy does not have a palliative role in:

Febrile neutropaenia 96%

Malignant bowel obstruction 48%

Table 4 Ranking of adequacy of training in different medical/disease
specialties

Subspecialty Weighted averagea Rank out of 10b

Cardiovascular disease 4.21 1

Respiratory medicine 4.01 2

Gastroenterology 3.97 3

Neurology 3.59 4

Endocrinology 3.48 5

Nephrology 3.32 6

Rheumatology 3.2 7

Infectious diseases 3.19 8

Cancer 3.01 9

Haematology 2.82 10

aWeighted average of scores on a 5-point scale from strongly agree to
strongly disagree when asked about adequacy of training for each
subspecialty
b Ranked from most adequately taught and prepared for internship and
residency to least adequate
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USA, deficits in cancer prevention knowledge and cancer
history-taking have been identified in medical students [4].

This evident, and perhaps worsening, problem facing on-
cology teachingmeans that evidence-based curriculum reform
is overdue but is not being addressed by medical faculties, at
least for radiation oncology [13]. Alternative models for
teaching oncology include e-learning modules [22], brief

clinical modules [23], research programmes hosted by cancer
centres [24] and summer schools [18]. While lectures remain
the dominant form of teaching at medical school, other modes
are being trialled. Even the adoption and promotion of an
oncology textbook would help focus learning by medical stu-
dents, and studies in other education contexts indicate a strong
desire for a resource aligned to learning objectives [6].

Table 6 Students’ confidence in
radiation oncology Radiation therapy knowledge area Confidence Proportion of responses

(n = 259)

How radiation therapy kills cancer None 5%

Poor 38%

Average 30%

High 21%

Very high 5%

The process of radiation therapy including planning and delivery None 18%

Poor 47%

Average 24%

High 9%

Very high 2%

The differences between external beam, brachytherapy and
stereotactic therapy

None 38%

Poor 37%

Average 17%

High 5%

Very high 3%

Radiation therapy side effects None 4%

Poor 41%

Average 39%

High 14%

Very high 3%

Identifying urgent radiation therapy for spinal cord compression None 8%

Poor 17%

Average 32%

High 33%

Very high 9%

Identifying urgent radiation therapy for bronchial obstruction None 9%

Poor 26%

Average 36%

High 27%

Very high 3%

Identifying urgent radiation therapy for superior vena cava
obstruction

None 7%

Poor 28%

Average 40%

High 20%

Very high 5%

Identifying urgent radiotherapy for haemorrhage (GI, bronchial or
cervical)

None 8%

Poor 10%

Average 37%

High 38%

Very high 7%
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Limitations

The proliferation of medical student online surveys and feed-
back collection (course content, placements, end of semester
etc.) mean that many final year students report survey and
feedback fatigue (personal communication). While we did
collect from responses from all 21 medical schools with final
year cohorts but the number of medical graduates per year has
more than tripled since the last survey of this nature and a
larger sample would allow for more robust conclusions.
Responder bias amongst self-selected participants may have
either over-estimated the knowledge and confidence of stu-
dents. Alternatively, we may have underestimated oncology
content and practice because we surveyed students several
months before fully completing their training.

Conclusion

The inflation of medical degrees may have come at a cost in
terms of core knowledge and clinical exposure. Exposure to
oncology at medical school as at 2018 remains low and appears
to have fallen in the past decades. Oncology and haematology
were rated the poorest taught medical disciplines over the
course of medical degrees and the teaching of cancer manage-
ment, breaking bad news and end-of-life care remain low and
unchanged over the last two decades. Given the rapidly increas-
ing incidence of cancer, treatment combinations and number of
cancer survivors requiring cross-disciplinary care, improve-
ments in core oncology teaching at medical school are urgently
required. Our work confirms that exposure to, and knowledge
of, radiation oncology in particular are lower than for other
areas of oncology and specific efforts and attention are needed
to address identified gaps within core oncology teaching.
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