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Group n Dissatisfied Satisfied Very satisfied Total satisfaction rate
Control 3 8(18.60%) 19 (44.19%) 16 (37.21%) 35 (81.40%)
Observation 44 1(227%) 16 (36.36%) 27 (6136%) 43(97.73%)
* - - - - 4617

- 0.031
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Studies included in review
m=24)

Records identified from:
PubMed (1=79) Records removed defore screening:
Scopus (n=2,905) Duplicate records removed (n = 78)
Embase (2=61) Records marked 2s ineligible by
CINAHL (n=180) automation tools (n=0)
Ebsco eBooks (n=1,633) Records removed for other reasons
ERIC via Embase (n=5) @=0)
Total databases (n=4,883)
v
4,741 records excluded (did not
Records screened meet inclusion criteria based on title
(n=4,805) and abstract)
Records sought for retrieval Records not retrieved
(n=64) @=2)
Records assessed for further Studies excluded (38)
eligibility Reasons
(n=62) Only abstract available (n=2)
Published in non-English language
(@=1)
Wrong population (a=11)
Narrative opinion (n=13)
Non-WHO Eastern Mediterranean
region (n=7)
Others (n=4)
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Gender
Male
Female
Mean age (years)
Educational level
Diploma
Bachelor’ degree
Master's degree
Residence
Urban

Rural

Control

(n=43)

2(465%)
41(95.35%)
22344095
22(51.16%)
17.(39.54%)

4(9.30%)
19 (44.19%)

24 (55.81%)

Observation
(n=44)

1227%)
43(97.73%)
21934099
20 (45.46%)
19 (43.18%)
5(11.36%)
21 (47.73%)
23(52.27%)

1970
0283

0052

0594
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Groups

Control group

Experimental group

Roles

Teachers

Nursing students

Teachers

Nursing students

Iltems

Teaching effectiveness

Teaching process

Personal feclings

Teaching effectiveness

Teaching process
Personal feclings

Teaching effectiveness

Teaching process

Personal feclings

Teaching effectiveness

Teaching process

Personal feclings

Quotations

(1) *Students have gained a deeper understanding of the key points of postoperative observation and nursing for lung cancer;”

(2) “Students do not know how to establish a nurse-patient relationship;
(3) “Medical history reporting lacks logical coherence and highlights key points;”

(4) “The students in this group were unwilling to take the initiative”

(1) “The discussion topic is not proactive enough. Only the team leader and responsible nursing students participate in the discussion;”

(2) “Other classmates in the group had poor grasp of basic knowledge and were not actively engaged in discussions”

(1) “Many students have forgotten about the knowledge and need teachers to explain it in class;”

(2) “There were significant differences among students, and students with poor foundations find it difficult to participate in discussions.”

(1) “Understand the methods of auscultating respiratory sounds in the lungs, but independent operation still requires the assistance ofa teacher;”

(2) “Learned how to read chest X-rays.”

“Ifeel like the teacher talked a lot about things that are similar to the classroom content”

“T'hope the teacher can systematically review the basic knowledge before teaching ward rounds, as many of the knowledge of lung anatomy had been forgotten.”
(1) “The medical history report was relatively complete, able to highlight key points, and the PPT production was relatively standard, indicating that nursing students
actively think and analyze during the production process;”

(2) “The ability to distinguish between dry and wet rales, and the abilty to auscultate lung breathing has significantly improved;”

(3) “The team leader coordinated their work very well.
(1) “Able to communicate effectively with patients and their families during ward rounds.”

(2) Active group discussion

(1) “The students in this group demonstrated excellent communication skills, literature review, and expression abilities;”
(2)“Students actively think;”

(3) “There is too much preparation work for teaching, and I often feel tired and had insufficient time;"”

(4) “Setting up a teacher’s specialized position and separating from clinical work during teaching?”

(1) T have learned a lot beyond textbooks, such as making PowerPoint presentations, reviewing literature, and reporting medical history;”
(2)*T have learned how to auscultate respiratory sounds, but I sill need to accumulate more clnical experience;”

(3) "I am aware of the nursing and observation of chest drains;”

(4)"1 found that there were many issues with the nursing records I wrote before.”

(1) “Everyone speaks postively;”

(2) “The teacher recognized my different opinions and fel a great sense of achievement;”

(3) “During the initial preparation, I received a lot of advice from experienced nurses and doctors”

(1) “Through literature revienw,  have gained many new ideas;”

(2) “Can you provide some free literature search platforms? Students are under great financial pressure to pay for them;”

(3) "I need to spend a lot of personal time studying while working in clinical settings, and I el a lot of pressure”

(4) “Can you provide a few days for learning;”
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Assessed for eligibility (n=105)

Excluded (n=18)
Not meeting inclusion criteria
(n=10)
Declined to participate (n=6)
Other reasons (n=2)

Randomized (n=87)

Allocation

Blended learning training based on
the ADDIE model (observation
group, n=44)

Conventional nursing education
training (control group, n=43)

Follow-Up

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysis

Analyzed (n=43)
Excluded from analysis (n=0)

Analyzed (n=44)
Excluded from analysis (n=0)
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Headman Cooperate with the main ward round teachers to coordinate and implement the relevant work during the teaching rounds.

Responsible nursing students | Under the guidance of the teacher, record the required information for the medical history report, including basic patient information, past

history, current medical history, test results, related treatment, and current nursing problems and measures.
Physical examination Conduct physical examinations based on the specific situation of the patient, highlighting key points.
Recorder Record the process of teaching activities, and complete the record and sorting under the guidance of teachers.

New progress report Present the progress in disease treatment.
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weeks 1

Introduction to nursing care for perioperative lung

BOPPPS
model

Bridge-in cancer patients.
Learning weeks 2 The purpose was to promote the application of
objective theoretical knowledge in clinical practice and
emphasize the promotion of comprehensive abilities.
weeks 3 : y
Pretest Theoretical and operational exams.
Participatory | weeks 4
learning Participatory learning-Teaching rounds.
weeks 5 Theoretical and operational skills exam,
Posttest £ . : .
comprehensive ability and satisfaction evaluation.
weeks 5 Conduct one-on-one interviews to understand
Summary

learning gains and suggestions.
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Control Experimental

group group
N =130 N =130

Theoretical scores 750(69.0,788) | 77.0(72.0,81.0) <0.001

Operating scores $24(814,848)  84.1(816,87.0) 0.002

Total examination scores | 78.7 (75.9, 81.1) 81.1(78.3,829) <0001
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Students’ satisfaction

Teachers’ satisfaction

Control
group

N =130

88.7(86.7,89.9)

86.5 (84.7, 88.4)

Experimental
group

N =130
89.5(87.5,92.0)

5.5 (83.8, 88.6)
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Place

Study room

Study room

Bedside

Study room

Study room

Study room

Role

Teaching ward rounds

teacher

Responsible nursing
students

Physical examination

Responsible nursing

students

New progress report
students

Teacher

Content

Knowledge review and

Report the basic patient information, current
medical history, past history, and current
treatment

Physical examination, including inspection,
palpation, percussion, auscultation,
communication skills, and health education.
Report on the patient’s current nursing
problems, related factors, and nursing measures.

Present the literature review results.

nal comments

Method

Asked questions and supplemented the content of preschool
self-study.

‘The teacher guided the nursing students to self-evaluate and
assess the completeness and accuracy of the reported
information, and finally supplemented and summarized the case.
‘The nursing students mainly assisted in the physical examination.
After the physical examination, the students were prompted to
self-evaluate in the form of questions.

‘The students discussed the report in the form of questions, with a
final summary by the teacher.

Guided nursing students to discuss, combined with
supplementary clinical instructions from the teachers.

Final comments on this teaching round.

15min

20min

25min

10min

5min
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Characteristics

Sex
Male, (%)
Female, 1 (%)

Age (years)

Education level
Junior college graduate
College graduate

Pre-admissions test scores.
‘Theoretical scores

Operating scores

Control
group

N =130

118.(90.77%)
12(9.23%)
23.0(21.0,23.0)

85 (65.38%)

5 (34.62%)

66.5(64.0,71.0)

77.9(76.2,80.2)

Experimental
group

N =130

115 (88.46%)
15 (11.54%)
23.0(220,23.0)

94/(72.31%)

36 (27.69%)

67.0 (64.0,71.0)

77.3(75.7,79.0)

0542

0.160

0228

0.842

0,073
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Screenil

Records identified from the
database PubMed
(n = 2850)

Records removed before
screening:

Duplicate records removed (n =
12)

Records identified from
Reference lists
(n=35)

Records screened
(n=2838)

Records excluded
(n=2714)

Reports sought for retrieval
(n=124)

Reports not retrieved / no free
access
(n=33)

Reports sought for
retrieval
(n=35)

Reports assessed for eligibility
(n=91)

Reports included (n =126)
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+ High intrinsic motivation required irecte approaches in - Potential opportunity for saff shortage
+ Students can learn at their own pace learning learning

OB/GYN

ultrasound training

- Students lean through discussing and - students work in small teams and apply

solving real or hypothetical patient cases Team-based, " qir knowiedge to solve real-world
- promotes criical tinking and problem- | Case-based learning problems
solving skills learning (Dyad/Triad/ ~ - encourages active participition, fosters

Aids i the retention of key information
related to significant pathologies

Quadrad) collaborative learning and improves
problem-solving skills

- a student-centered teaching method
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Could the content of your course Yes, | already teach Yes, | would teach

be used to teach...

SDG 1 No poverty 12 44% n 1% 4 15%
SDG 2 Zero hunger 10 48% 5 24% 6 28%
SDG 3 Good health and well-being 9 39% 9 39% 5 12%
SDG 4 Quality education 14 58% 3 13% 7 29%
SDG 5 Gender equality 13 62% 5 24% 3 14%
SDG 6 Clean water and sanitation 15 68% 4 18% 3 14%
SDG 7 Affordable and clean energy 15 71% 2 10% 4 19%
SDG 8 Decent work and economic growth 17 74% 5 22% 1 %
SDG 9 Industry, innovation and infrastructure 13 54% 5 21% 6 24%
SDG 10 Reduced inequalities 16 76% 2 10% 3 14%
SDG 11 Sustainable cities and communities 12 57% 4 19% 5 24%
SDG 12 Responsible consumption and production 13 59% 6 27% 3 14%
SDG 13 Climate action 13 86% 1 5% 2 9%
SDG 14 Life below water 15 68% 4 18% 3 14%
SDG 15 Life on land 12 57% 4 19% 5 24%
SDG 16 Peace, justice and strong institutions 13 62% 5 24% 3 14%

SDG 17 Partnerships for the goals 1 52% 5 24% 5 24%
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Health—environment

associations and
SDG

Air quality
SDG7,9,12,14, 15

Halogenated gases
SDG 9,11, 12

Airborne and waterborne
pathogens

SDG 1,3,6,9, 14

Energy
SDG8,9,12,13

Xenobiotics
SDG4,5,6,9, 10, 14, 15

Antibiotic resistant bacteria
SDG 3,4,6,17

Heavy metals, microplastics,
waste management

SDG 6,9, 11, 12

Alimentation
SDG 1,2,10,12,17

Systems interactions - SDG 10,
11,16,17

Extreme climate

SDG 1,3,4,6,11, 13

Population movements

SDG 1,2, 11, 16

Invasive species
DG 10,11,13, 15

Wellbeing / Peace
SDG3,4,5,16,17

Leadership
SDG8, 13, 16,17

Bachelor
lectures

Biochemistry cancer
physiology, cellular
physiology, genetics, and
embryology

Respiratory physiology.

immunology
Cardiac physiology
Cell physiology, physics,

and chemistry

Microbiology

miology
Embryology

Biology and statisti

Physics

Biochemistry, endocrine

physiology

Pharmacology

Renal physiology

Biology, physics

Psychology

Microbiology

Gut physiology
Biochemistry, cancer
physiology, and

endocrine physiology

Biochemistry

Physiology

Statistics, biology

Physiology

Physiology

Ethics, psychology

Biology

Microbiology
Psychology

Religious sciences,

philosophy

Philosophy

Introduction to medical

practice, pharmacology

Master/continuing
education

General practice, pneumology,
cardiology, dermatology,

oncology, and pediatrics

Pneumology

Cardiology

Dermatology, anesthesiology

Infectiology

Infection control

Neonatology

epidemiology

Digital tech, radiology, and

laboratory medicine

Surgery, intensive care, and

hospital management

Endocrinology, pediatics,
obstetrics, and reproductive
health

Clinical Pharmacology

Nephrology

Radiology, nuclear medicine

Pediatrics, dermatology
Infectiology
Gastroenterology
Endocrinology, oncology, and

theumatology

Radiology, cardiology, and

laboratory medicine

Hospital management

Pharmacy

Nutrition and endocrinology

Endocrinology

Internal medicine

Internal medicine, pediatrics

Emergency, neurology, and

women health

International law, infectiology,
psychiatry, and emergency

Infectiology

Psychiatry

Humanities, nutri

Ethics
Medical ethics, relationship

training

Subjects Open
access
reviews
Oxidative denaturation, alteration of signaling and (41,42)
metabolic pathways, pro-oncogenic effects, co-benefit of

air pollution reduction, developmental consequences

Inflammatory phenomena triggered by irritation, (43,44)
bronchospasm and asthma, allergization,

Co-benefits of using inhaled powders rather than puffs

Oxidative stress, vasospasm, atherogenesis, coronary (45)
disease.
Ozone layer, UV and mutagenesis, gaseous anesthetics, (46)

atmospheric persistence, greenhouse effect, recycling

Emerging pathogens and contaminants, zoonoses, farm (47)

monitoring, One Health

Spread of epidemics, preventive measures (45)
Developmental defects related to emerging pathogens (49)
Distribution of risk factors, populations statistics, (50)

ecological statstics, cartographic modeling

Energy dependency, medical equipment life cycle (51,52)

Surgical set composition, carbon footprint of sterilization (53)
vs. single-use equipment, waste risk classification and

disposal routes

Persistence of metabolites in the environment, biological (54,55
effects

Drug metabolism, PBT assessment (Persistence,

Bioaccumulation, Tosicity)

Individualization of drug dosage, excretion and (58)
concentration of bioactive metabolites in urine. Drinking

water monitoring,

Management of efiluents,odine, radionuclides, energy

consumption—rational use of examinations (CT-NMR-
PET scanner)

Xenobiotic sources, developmental and behavioral ori (59)
and consequences

Antibiotic stewardship, alternative approaches to (60)
antibiotic therapy

Microbiota alterations (1)
Alteration of metabolic pathways (62)
Conductive catheters, implanted equipment, consumables, | (63, 64)
sampling equipment (needles), catheters, tubes (fluor),

management of liquid and solid laboratory efiluents, cell

cultures (fetal calf serum), and animal materials.

Criteria for awarding contracts, objectives (65)
Impact of drug manufacturing processes, transport and (66)
packaging on the environment.

Lipid metabolism (plant-animal), origin of omega-3 (67)
(small fish/krill and overfishing), and in-patient nutrition
(qualitative/quantitative).

Animal/vegetable proteins

Metabolic implications of food composition (%)
Ecology and resilience. (69)
Decompartmentalization of knowledge.

Planetary limits.

Heat stroke, consequences on the presentation of acute 0

and chronic pathologies.
Effect ofalerations.

Crisis management, adaptation of practices

Refugee law, (non)-communicable diseases (74)

Adaptation to living conditions. (73)
Modification of nosography

Emerging arthrozoonoses

Eco-social determinants of health. Eco anxiety. (76)
‘The role of technology in healthcare. ()
Joint project.

Dialogue, relationship, responsibility.

Quality/quantity of life.

Autonomy, responsibility, Bioethics %)
Care access, gender equity, socio-economic and (74,79, 80)

environmental cost of care, transhumanism: repair and
transform, environmental justice, populations movements,

health of individuals, and health of communities.
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Authors

Stated aim

Country

Participants, n
(response rate)
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development

Amiel etal.
(43)

Arbabi etal.
(38)

Al-
Mohaimeed
and Sharaf
@)

Shomoossi
etal. (45)

Najietal,
(46)
Farhat etal.
“n

Imanipour
etal. (45)

Ozyemisci-
Taskiran

etal. (49)

Adeli et al
(50)

Borgan etal.
[Eh)

Muneer et al
(2)

Biazar etal.
(53)

Mostafavian
and Shaye
(39)

Tehran et al.
(54)

Shahi etal.

Dafallah
etal. (56)

Yazdanparast
etal. (57)

Rezayof etal.
8)

AlZayani
etal. (59)

Awnyetal.
(60)

Bazrafshan
etal. (61)

Elashiry etal.
(©62)

Khalafetal.
(63)
Rayan etal.
(69

2006

2010

2013

2013

2014

2015

2015

2016

2016

2018

2018

2019

2018

2019

2020

2020

2021

2022

2022

2022

2022

2022

2022

2022

Evaluate the reliability and validity
of a competence-based assessment,

uti

ing simulated patients as
evaluators, to assess primary care
physicians ability to deliver bad

news

Assessment of attitude towards

breaking bad news to patients

Explore the perspective and
practices regarding breaking bad

news to patients

Investigate the delivery of death
notifications by nurses

Examine disclosure practices and

factors affecting them

Identify the attitudes regarding the

disclosure of a cancer diagnosis

Determine the role, perspective,
and knowledge regarding breaking
bad news

Explore experiences and opinions
about breaking bad news to

patients with spinal cord injury

Examine the attitudes regarding
revealing influential news to

patients

Assess the truth disclosure
practices when encountering
patients with serious illness
Assess the attitude and practice

regarding breaking bad news

Investigate the way bad news is

delivered

Evaluate the abilty and skills of
physicians in delivering bad

news to cancer patients

Evaluate the skill of general
physicians in breaking bad news
Assess physicians’ performance as

well as the importance of their

trai

g on how to deliver bad
news to patients diagnosed with
cancer

Assess adherence to the SPIKES

protocol in breaking bad news

Evaluate the effect of
communication skills training on
the level of skill and participation
of nurses in breaking bad news

Design and evaluate a novel virtual
instructional design for improving
obstetrics and gynecology (OB/
GYN) residents’ breaking bad

news skills

Assess attitudes and practices
regarding truth-telling to seriously

ill patients

Explore knowledge, attitude, and

practice toward palliative care

Identify the attitudes towards
breaking bad medical news to
patients

Assess knowledge, attitude, and

practice regarding SPIKES

protocol for breaking bad news

Assess the use of non-physical
methods in breaking bad news
Examine critical care nurses’
attitudes, roles, experience,
education, and barriers regarding

breaking the bad news

Not stated
butall
authors
were from
Israel hence
assumed

from Israel

Iran

Saudi
Arabia

Lebanon

Lebanon

Iran

Turkey

Iran

Jordan

Sudan

Iran

Iran

Iran

Sudan

Iran

Bahrain

Egypt

Iran

Egypt

Jordan

Non-
randomized

controlled study

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional
survey
Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional
survey
Cross-sectional

survey

Cross-sectional

survey

Semi-
experimental

study

Virtual
instructional

design

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional

survey

Cross-sectional
survey
Cross-sectional

survey

34 general practitioners;
17in the study group, 17 in

the control

50 physicians and 50

nurses

458 physicians (30%)

97 nurses (response rate

ot given)

500 physicians (69%)

363 patients, families,
firiends, nurses, and
physicians (94.5%). 13% of
respondents were
oncologists and other

specalists

160 nurses (response rate
not given)

69 physiatrists (response

fate not given)

150 physicians (100%)

240 physicians (60.8%)

291 physicians (54%)

243 specialists and
residents (97%)

70 physicians (response

rate not given)

200 general physicians

(vesponse rate not given)

12 physicians (100%)

192 doctors (100%)

60 nurses (100%)

33 residents (Response rate

ot given)

156 residents and specialist

physicians (72%)

220 physicians (response

rate not given)

133 physicians (100%)

395 physicians (response

ate not given)

60 physicians (response
rate not given)

210 nurses working in ED,
ICU, or CCU (response

fate not given)

Specialty and Setting

experience

. General
practice

- Cancer

Institute

GP/Family Medicine (n = 184, Public and

40.2%), Pediatrics/ Medi private

(=53, 11.6%), Surgery hospitals

(= 38,8.3%), OB/Gynae

(n=148,10.5%), Psychiatry

(n=10,2.2%), Others

(n=125,27.3%)

- Hospital

. Hospital

- Hospital

ICU 141 (88.1%), CCU 19 1cu

(11.9%); Experience (years):

1-5 (57.5%), 5-10 (26.9%),

10-15 (8.1%), 15-20 (5.6%),

20 (1.9%)

Residents (n =32), clinical Hospital

experience= 3 (1-8) years,

Specialists (1 =37), clinical

experience= 12 (3-41) years

- Public,
private
sector or
both

General Practitioner (n =31, 4 Hospitals

19%), Resident (11 =95, 58%),

Specialist (n =38, 23%)

Internal medicine 102 (64.2%),  Teaching

General surgery 57 (35.4%) hospital

- Hospital

Internal medicine 13 (18.6%), 2 hospitals

Surgery 16 (22.9%), Oncology

12(17.1%), Gynecology 9

(129%), Urology 8 (11.4%),

Dermatology 3 (4.3%),

Pediatric 3 (4.3%),

Neonatology 1 (1.4%), Neural

surgery 4 (5.7%),

Endocrinology 1 (1.4%)

- Educational
Hospital

- Hospital

Medicine (n = 39, 20.3%), Teaching

General surgery (n=25,13%), ~ Hospital

Obstetrics and gynecology

(n=32,16.7%), Pediatric

(n=22,11.5%), Pediatric

surgery (n = 11,5.7%),

Orthopedic (n = 23, 12%),

Urology (n = 11,5.7%),

Nephrology (n = 10,5.2%),

Oncology (n = 11,5.2%), ENT

(n=8,42%)

- Educational
Hospital

Obstetrics and gynecology Hospital

(OB/GYN)

Resident 24.1% (1=27), Chief  Public

resident 1.8% (1 =2), Specialist  hospital

42.9% (n =48), Consultant

31.3% (n =35)

Resident (n =52, 23.6%), University

Assistant lecturer (n = 101, Hospital

45.9%), Lecturer (n =48,

21.8%), Assistant professor

(n=12,5.5%), Professor

(n=7,3.2%)

Internists (n =81, 60.9%), Hospital

Surgical specialists (1 =52,

39.09%)

Surgery (n =99, 25.1%), teaching

General Medicine (n =74, Hospital

18.7%), Pediatrics (n = 63,

15.9%), GP and FP (n = 45,

11.4%), Obstetrics and

Gynecology (n = 38, 9.6%),

Oncology (Medical) (1 = 20,

5.1%), Psychology (n = 12,

3.0%), Others (n = 44, 11.1%)

Surgical (n = 21), Medical Hospital

(n=19), Emergency (n = 20)

Paramedic and ER 67 (31.9%),  Hospital

ICU 108 (51.4%), CCU 35
(16.7%)

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Not given

None

None

None

Based on “How to Break Bad News” by
Buckman. Trained simulated patients
presented the scenarios in 8 stations who
evaluated candidates utilizing global ratings

of 2 Likert scale questionnaires.

Questionnaire based on literature review.
Focused on patients’and doctors'interviews,
and the factors affecting how to disclose
diagnosis and bad news. Content validity
assessed by 5 oncology and psychiatry

professors. No details of piloting.

Developed from SPIKES protocol.
Questionnaire validated by 3 experts in

communication skills. No details of piloting.

Questionnaire developed from review of
published lterature and ABCDE strategies.
Assessed test-retest and validity co-efficient
No detals of piloting.

Questionnaire based on previous study. No

details of validity testing or piloting.

Questionnaire based on previous study. No
details given of further validity testing or
piloting.

Questionnaire based on the SPIKES protocol.
Content validity assessed by professors in
medical ethics, psychiatry, and nursing. Pilot
study conducted, test-retest reliability:

Questionnaire based on the SPIKES protocol,
literature and interviews with experts. No
details given of further validity testing or

piloting.

Questionnaire based on expert pancl

recommendati

. Face validity by faculty
members and internal reliability tested. No
detais given of piloting,

Questionnaire based on previous study. No,
details of validity testing. Piloted in 15
physicians.

Questionnaire based on previous study. No
detais given of further validity testing or

piloting.

Questionnaire based on previous study.
Tested for validity and reliability. No details
given of piloting.

Questionnaire based on SPIKES protocol. No
details given of ploting.

Questionnaire based on SPIKES protocol. No
detail given of piloting,

Questionnaire based on SPIKES protocol. No

detail given of piloting.

Questionnaire-based on SPIKES protocol. No
detais given of piloting,

Questionnaire-based on SPIKES protocol.
Tested for internal reliability: No details given
of piloting,

Questionnaire based on the ADDIE model
(Analysis, Design, Development,
Implementation and Evaluation). Content
preparation included virtual training package
‘multimedia, text, educational lides and

videos.

Questionnaire based on previous study. No
details given of further validity testing or

piloting.

Questionnaire based on previous study.
Validated by expert physicians. No details

given of piloting,

Questionnaire based on previous studies.
Further validation by an expert panel. No

details given of piloting.

A questionnaire based on the SPIKES
protocol and Santos et al, breaking bad news
attitude scale used was validated by Santos.

etal. No detais given of piloti

Bespoke questionnaire. No details given of
further validity testing or piloting.
Questionnaire-based on the previous study.
No details given of further validity testing o

piloting. Internal reliability confirmed.
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Unable to

perform

Able to perform
majority

Performs easily w/
good flow

1) Sinus endoscopy

a. Inferior pass

b. Intermediate pass

<. Superior pass

2) Uncinectomy

a. Identification of uncinate and boundaries

b. Incision of uncinate with backbiter or sickle knife

<. Removal of uncinate with forceps or debrider

3) Maxillary antrostomy.

a. Identification of natural ostium of maxillary sinus

b. When indicated, enlargement of ostia by removal of posterior fontanelle
4) Anterior ethmoidectomy-

a. Identification of bulla

b. Removal of bulla with mucosal preservation with forceps or debrider

. Removal of anterior cells with identification of boundaries (middle

turbinate, basal lamella, lamina papyracea)
5) Posterior ethmoidectomy
a. Low entrance into basal lamella with preservation of horizontal strut

b. Removal of posterior ethmoid cells with identification of skullbase,

superior turbinate
6) Sphenoidostomy

a. Entrance via posterior ethmoids at inferiomedial triangle or entrance

thru natural ostium
b. Enlargement of sphenoid ostia

. Demonstration of internal carotid, optic nerve locat

7) Frontal sinusotomy
a. Atraumatically removes bony parttions in the frontal recess

b. Defines the skull base and orbital wall
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Surgeries for 3D models (n = 17) Surgeries for cadavers (n = 17) p valu
OSATS score 50411331 48291601 036

Progress status

Progress of surgeries (median, IQR) 5(1.5-45) 5(4-6) 048
7: Frontal sinusotomy (1, %) 3(17.65%) 2(11.76%)
6: Sphenoidotomy (1, %) 4(23.53%) 4(23.53%)
5: Posterior ethmoidectomy (n, %) 6(35.29%) 5(29.41%)
4: Anterior ethmoidectomy (1, %) 3(17.65%) 4(23.53%)
3: MMA (1, %) 1(5.88%) 1(5.88%)
2: Uncinectomy (1, %) 0(0%) 1(5.88%)
1: None (1, %) 0(0%) 0(0%)
Spending time
‘Time taken for a mini-ESS (sec) 21:2920:10 20:33£0:07 053

OSATS: Objective Structured Assessment of Technical Skills, IQR: interquartile range, MMA: Middle meatus antrostomy, Mini-ESS: middle meatal antrostomy and anterior ethmoidectomy.
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