Journal of Medical Education and
Curricular Development

Volume 10: 1-12

© The Author(s) 2023

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/23821205231216264

S Sage

The Impact of COVID-19 on the Training
of Anesthesiologists in Hong Kong: Overcoming
the Challenge

Kevin Kai Wai Chan?, Timothy Xianyi Yang! and Albert Kam Ming Chan2

Department of Anaesthesiology & Operating Theatre Services, Queen Elizabeth Hospital, Hong Kong.
2Department of Anaesthesia & Intensive Care, Prince of Wales Hospital, Hong Kong.

ABSTRACT
OBJECTIVES: This study aimed to investigate the impact of COVID-19 on the training of anesthesiologists in Hong Kong.

INTRODUCTION: COVID-19 has caused a substantial impact on anesthesiology training in multiple domains. The challenges faced by both trai-
nees and educators remain a significant concern and adaptations in clinical teaching are warranted. We conducted this study to quantify the
impact and identify learning areas in recurring pandemics.

METHODS: Electronic surveys were distributed to anesthesiology trainees and fellows in Hospital Authority in Hong Kong. Data from respondents
were collated and analyzed. Reliability analysis and exploratory factor analysis (EFA) were performed.

RESULTS: A total of 97 responses were collected and analyzed. Majority (59% of trainees and 79% of fellows) agreed that the COVID-19 pan-
demic negatively impacted anesthesia training overall. Bag-mask ventilation and direct laryngoscopy were the 2 most affected areas in airway
training; 47% of fellows observed a technical skill decline among trainees. Most respondents (64% of trainees and 71% of fellows) agreed that
simulation sessions could help with residents’ training. Exploratory factor analysis indicated the following subscales: loss of educational oppor-
tunities, loss of caseload and formal training, loss of technical skills (regional and procedural), loss of technical skills (airway management), the
hampering of ICU rotations, and difficulty teaching residents.

CONCLUSION: The COVID-19 pandemic has caused disruptions in caseload, technical skills training, work-based assessment, and continued
medical education, hampering both trainees’ and fellows’ education. Measures to counter the effect of the pandemic were discussed. Our find-

ings will help educators better understand the challenges, marshal resources, and plan to enhance trainees’ educational experience.
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Introduction

The global coronavirus epidemic COVID-19 has greatly
affected traditional anesthesiology training.l This has been
multifactorial, contributed by the large reduction of elective
and emergency surgeries, difficulty in teaching airway skills
during intubation of COVID-19 patients, cancellation of
examinations, increased stress leading to worsening mental
health, as well as personal quarantine and illness.?

Accredited anesthesiologists may feel deskilled in certain
areas. In-person conferences and workshops have been can-
celed, leading to a reduction in hands-on training opportun-
ities. While online webinars have replaced some in-person
teaching, anesthesiology training still requires procedural skill
teaching and hands-on practice. These skills have been difficult
to impart to new trainees, as current guidelines for airway man-
agement in COVID-19 cases call for the most experienced clin-
icians to perform intubations and procedures to decrease the
risk of failure and reduce the exposure of clinical staff. Along
with redeployments to nonanesthetic units and reduction of
caseloads, this has reduced trainees’ opportunities to perform

procedures and acquire the necessary skills. This may dispro-
portionately affect junior trainees.

The cancellation of examinations, difficulty in completing
logbooks and conducting work-based assessments may lead to
a delay in the graduation and accreditation of trainees. These
may have important negative repercussions on trainees, on
both their confidence as well as mental health.>® Overall the
COVID-19 pandemic has seen a reduction of technical skills
of surgical and anesthesia residents due to training interrup-
tions,® and the gap in clinical education remains a significant
concern. Pandemics are anticipated to be recurrent; it is thus
important to examine in detail the challenges both trainees
and educators are facing and explore solutions to preserve pro-
fessional standards.

In this study, we performed the first survey of Hong Kong
anesthesiologists to delineate how the COVID-19 pandemic
has impacted the teaching and training of anesthesiology resi-
dents, and to identify important areas where supervisors of
training, departmental heads, and other program directors
might be able to marshal limited resources to improve residents’
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educational experience during a pandemic, as well as share per-
spectives and best practices to stimulate professional growth.

Methods

This was a multicenter questionnaire survey study. Two separ-
ate surveys were designed, 1 for trainees and 1 for fellows.
Content validation was performed by one of the authors, Dr
Albert Chan, an expert in medical education (Master of
Health Professions Education, Maastricht University). A
pilot survey was conducted to collect opinions from 6 anesthe-
siologists on the design of questions. The final version of both
surveys consisted of 30 questions each (Supplemental file 1, 2)
and was constructed in Google(m) Forms. The first few ques-
tions established the demographics of the respondents. The
remaining questions were 5-point Likert items ranging from
“strongly disagree” to “strongly agree.”’® Data reflecting
redeployments and rotations and change in caseloads due to
COVID-19 were collected. The closed-response questions
addressed the impacts of the COVID-19 pandemic on anesthesia
training and education. There were 3 open-text options to input
personal experiences and challenges, as well as opinions on areas
of improvement. Participation in the study was voluntary and
anonymous. Written informed consent was taken for participa-
tion in and publication of the study. All anesthesiologists includ-
ing trainee anesthesiologists (residents) working in the Hospital
Authority (public hospitals) in Hong Kong were included in
the study. Surveys that were incomplete were excluded.

The survey was approved by the Research Ethics Committee
(Kowloon Central/Kowloon East) (Ref.: KC/KE-22-0084/
ER-1). The study enrolled anesthesiologists and trainees in
Hospital Authority (public hospitals) in Hong Kong via elec-
tronic methods (email and reminders via messaging). Survey
respondents had to consent to publication and participation
in order to proceed with the survey. Distribution of surveys
was coordinated by the Trainee Committee and Young
Fellow Committee in the Hong Kong College of
Anaesthesiologists. The survey remained open from July 18,

2022 to November 17, 2022.

Statistical Analyses

A sample size of 86 was calculated by approximating members
in the Hong Kong College of Anaesthesiologists to be 800 with
an expected response rate 10%, and utilized a 95% confidence
level and a margin of error of 10%. Statistical analysis took
the form of descriptive statistics expressed in percentages.
Internal consistency of the survey was measured by
Cronbach’s alpha with a bootstrap 95% confidence interval
based on 1000 samples. An alpha of <.5 was considered
unacceptable, .5 to .6 was poor, .6 to .7 was questionable, .7
to .8 was acceptable, .8 to .9 was good, and >.9 was excellent.
Reliability analysis was performed to investigate the impact of
individual questions on overall consistency. For the trainee

survey, these were based on 12 questions (Q8, Q11, Q12,
Q14, Q16, Q17, Q18, Q19, Q20, Q22, Q25, and Q26), and
for the fellow survey, these were based on 12 questions (Q7,
Q10, Q11, Q13, Q14, Q18, Q19, Q20, Q23, Q24, Q25,
and Q27). None of the questions included were reverse-scored
and the items were not randomized between respondents. A
Cronbach’s alpha of 1.0 would be expected if the top radio
button were marked for all items by a participant. As this was
the first survey of its kind, we performed a post hoc exploratory
factor analysis (EFA) on both the trainee and fellow surveys.
Since the data were ordinal and non-normal, we used a princi-
pal axis factor estimator to extract the variances from the data.
Given that this was an educational survey and factors were likely
to correlate to one another, an oblique rotation was chosen, but
the data was also analyzed using orthogonal rotations for com-
pleteness. Visual inspection of the scree plot and parallel ana-
lysis (PA) was utilized to determine the number of factors.
We built a correlation matrix of the results and visually
inspected a scree plot and PA to estimate the number of
factors. Utilizing EFA, we ran multiple factor models, increas-
ing the number of factors by one until all models were run. The
pattern matrices were examined focusing on whether the factors
made theoretical sense. Low pattern coefficients were consid-
ered to be <0.40 to keep as many items as possible from the ori-
ginal scale. R studio (version 4.3.1) was used to perform any
statistical analysis.

Results

A total of 97 responses (approximately 12% of the population)
were received and included in the final analysis, 59 from trai-
nees; and 38 from fellows. There was no missing data and all
surveys submitted were complete. Margin of error based on
95% confidence level was +9%. The internal consistency of
the trainee survey was acceptable. Cronbach’s alpha was 0.77
(95% CI 0.63-0.83). The internal consistency of the fellow
survey was questionable, with a Cronbach’s alpha of 0.68
(95% CI 0.46-0.79). Reliability analyses of both surveys were
performed and did not detect any outlier questions, with no
improvement in the reliability if any of the items were
dropped for both surveys (Table 1 and Table 2).

For both the trainee and fellow surveys, the correlation
matrix found weakly positive correlations between most ques-
tions. The scree plot and PA indicated a leveling out between
2 and 5 factors (Supplemental file 3).

In the trainee survey, the 2-factor solution consisted of one
factor that had high pattern coefficients for items that repre-
sented the loss of learning opportunities for specific technical
skills as well as opportunities for work-based assessment,
explaining 18% of the variance in the data, and a second
factor that had high pattern coefficients for the negative
impact in formal-training, eg, caseload and postponement of
courses, explaining 13.6% of the variance in the data. The
total variance explained by the 2-factor model was 31.6%. In
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Table 1. Reliability analysis for the trainee survey (reliability if item is dropped bolded).
RAW ALPHA STD. ALPHA G6 (SMC) AVERAGE R S/N ALPHA SE VAR.R MED.

Q8 0.77 0.77 0.81 0.23 3.3 0.045 0.021 0.23
Qi1 0.71 0.72 0.77 0.19 2.6 0.055 0.024 0.18
Q12 0.72 0.72 0.77 0.19 2.6 0.055 0.024 0.19
Q14 0.74 0.74 0.78 0.21 2.8 0.051 0.024 0.21
Q16 0.73 0.73 0.77 0.20 27 0.052 0.022 0.20
Q17 0.72 0.72 0.77 0.19 2.6 0.054 0.022 0.18
Qis 0.74 0.74 0.79 0.21 2.9 0.049 0.026 0.22
Q19 0.73 0.73 0.78 0.20 27 0.052 0.022 0.19
Q20 0.74 0.74 0.78 0.21 2.8 0.050 0.022 0.20
Q22 0.74 0.74 0.79 0.21 2.9 0.050 0.025 0.21
Q25 0.73 0.73 0.79 0.20 27 0.052 0.026 0.19
Q26 0.76 0.76 0.80 0.23 3.2 0.047 0.021 0.22

Table 2. Reliability analysis for the fellow survey (reliability if an item is dropped bolded).

RAW ALPHA STD. ALPHA G6 (SMC) AVERAGE R S/N ALPHA SE VAR.R MED. R

Q7 0.65 0.63 0.78 0.13 1.7 0.079 0043 0.13
Q10 0.62 0.59 0.75 0.12 1.5 0.086 0.043 0.11
Qi 0.63 0.59 0.76 0.12 1.5 0.083 0.043 0.11
Q13 0.67 0.65 0.77 0.14 1.8 0.076 0.039 0.14
Q14 0.69 0.67 0.79 0.16 2.0 0.071 0.036 0.14
Q18 0.69 0.68 0.80 0.16 2.1 0.071 0.039 0.16
Q19 0.69 0.67 0.79 0.16 2.0 0.070 0.042 0.17
Q20 0.69 0.67 0.80 0.15 2.0 0.071 0.043 0.16
Q23 0.60 0.58 0.74 0.11 1.4 0.093 0.040 0.11
Q24 0.63 0.61 0.74 0.12 1.6 0.083 0.039 0.13
Q25 0.69 0.67 0.80 0.16 21 0.071 0.041 0.17
Q27 0.63 0.61 0.75 0.13 1.6 0.084 0.042 0.13

the 3-factor solution, the third factor only included one item
with pattern loadings greater than 0.40 and was deemed unsuit-
able. The 4-factor solution split apart the loss of technical skills
items and opportunities for work-based assessment. The
5-factor solution (Table 3) further parsed the subscales into
loss of educational opportunities, loss of caseload and formal
training, loss of technical skills (regional and procedural), loss
of technical skills (airway management), and the hampering
of ICU rotations. The total variance explained by the 5-factor
solution was 53.4%, and all the items were accounted for. In
the 6- and 7-factor solutions, the sixth and seventh factors

included only one item with pattern loadings greater than
0.40 and were thus deemed inappropriate.

In conclusion, the EFA indicated a 2-factor or 5-factor solu-
tion. We chose a 5-factor solution as it allowed us to retain all of
the original items and made theoretical sense, and was a further
parsing of the original 2 scales. The items seemed to fit on 4
subscales that were represented by items related to (1) loss of
opportunities for technical skills (which can be split into
airway skills and procedural skills), (2) loss of educational
opportunities, (3) loss of caseload and training, and (4) hamper-
ing of ICU rotations.
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Table 3. Five-factor solution of the trainee’s survey.?

FACTOR 1 (LOSS OF FACTOR 2 (LOSS OF

FACTOR 3 (LOSS FACTOR 4 (LOSS OF FACTOR 5
OF CASELOAD TECHNICAL SKILLS— (HAMPERING OF

REGIONAL AND PROCEDURAL) AND TRAINING)

AIRWAY MANAGEMENT) ICU ROTATIONS)

QUESTION EDUCATIONAL TECHNICAL SKILLS—
QUESTION SUMMARY OPPORTUNITIES)
Q8 Rotations
Qi1 Caseload 0.220 0.172
Q12 Training 0.229 0.159
Q14 Airway —-0.158 0.160
Q16 Regional 0.167 0.973
Q17 Procedural 0.339 0.430
Q18 Technical 0.222
Q19 Educational 0.591 0.215
Q20 WBA 0.478 0.251
Q22 Confidence 0.163 0.448
Q25 Activities 0.478
Q26 Cancellation

Abbreviation: WBA, work-based assessment.
2Bolded numbers indicate pattern coefficients >0.40.

For the fellow survey, the 2-factor solution consisted of one
factor that had high pattern coefficients for the items related to
the negative impact of COVID-19 on the residents’ training,
explaining 20% of the variance in the data, and another for diffi-
culty in teaching during COVID-19, explaining 12.4% of the vari-
ance in the data. The total variance explained by the 2-factor
model was 32.4%. The 3-factor model did not make any improve-
ments to the 2-factor model and split the difficulty in teaching
regional anesthesia into a separate factor. The 4-factor model
(Table 4) included the majority of the items and consisted of
one factor that had high pattern coefficients for items related to
the decline of technical skills of residents during COVID-19,
another factor for items related to COVID-19’s negative impact
on formal training, another factor for items related to difficulty
teaching residents during COVID-19, and another factor for
fewer opportunities for residents during COVID-19. In the 5-,
6-, and 7-factor models, the several factors only had one item
with pattern loading greater than 0.40 and were thus deemed
unsuitable. Question 23 “Do you find difficulty in conducting
teaching during the COVID-19 pandemic overall?” had cross-
loading for multiple factors, which was likely due to the overly gen-
eralized nature of the question.

In conclusion, the EFA indicated a 4-factor solution. It
retained the majority (10 of 12) of the original items and
made theoretical sense. The items fit on 4 subscales that were
represented by items related to (1) the decline of technical
skills of residents, (2) COVID-19’s negative impact on
formal training, (3) difficulty teaching residents, and (4) the

loss of learning opportunities for residents.

0.423
0.571 0.321
0.639 0.315
0.254 0.861 0.275
0.129
0.164 0.502

0.535
0.123 0.274
-0.192

0.163

0.252 0.174
0.619 0.174 -0.217

Respondent demographics including age, gender, years of
experience, training post occupancy, and working hospital are
displayed in Table 5.

As seen in Figure 1, 32% of trainees and 24% of fellows
underwent redeployment to another department due to
COVID-19 pandemic, with Intensive Care Unit being the
most frequent site. Among those 39% had been redeployed
for 1 to 2 weeks; 28% redeployed for 3 to 4 weeks; 28% rede-
ployed for more than 6 weeks. 42% of trainees and 58% of
fellows agreed that COVID-19 pandemic had hampered trai-
nees’ interhospital or ICU rotations.

More than 90% of the respondents reported a decrease in
average elective caseload during COVID-19 pandemic.
Around 20% of the respondents reported a decrease in
average elective caseload of more than 50% (Figure 2). For
emergency caseload, around half of the respondents reflected
a similar caseload to pre-COVID era (Figure 3). 29% of trai-
nees were concerned about inadequate caseload due to the pan-
demic for their anesthesia training and logbook fulfillment.
45% of fellows had the same concern for trainees.

59% of trainees and 79% of fellows agreed that
COVID-19 pandemic negatively impacted anesthesia train-
ing overall. Among the various subspecialty training, day
surgery was the most affected category, with pediatrics and
nonoperating theatre anesthesia being the next (Figure 4).
70% of trainees reported fewer opportunities in practicing
airway management skills. Correspondingly, 84% of fellows
selected airway management skills as the most impacted
area among trainees. Bag-mask ventilation (90% and 95%)
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Table 4. Four-factor solution of the fellow’s survey.®

FACTOR 1 (DECLINE OF

FACTOR 2 (COVID-19'S

FACTOR 3 (DIFFICULTY FACTOR 4 (LOSS OF LEARNING

QUESTION TECHNICAL SKILLS OF NEGATIVE IMPACT ON TEACHING OPPORTUNITIES FOR
QUESTION SUMMARY RESIDENTS) FORMAL TRAINING) RESIDENTS) RESIDENTS)
Q7 Rotations 0.129 0.586 —0.131
Q10 Caseload 0.217 0.360 0.161 0.467
Qi1 Training 0.144 0.685 —-0.140 0.238
Q13 Technical 0.971 -0.136 —-0.161
Q14 Learning 0.341 0.243 -0.819
Q18 Regional 0.494
Q19 Educational -0.133 0.987
Q20 WBA 0.371 0.103
Q23 Teaching 0477 0.555 0.481
Q24 Confidence 0.575 0.193 0.252
Q25 Simulation -0.169 0.476 0.145
Q27 Cancellation 0.343 0.347

Abbreviation: WBA, work-based assessment.
2Bolded numbers indicate pattern coefficients/pattern coefficients >0.40.

and direct laryngoscopy (71% and 68%) were the 2 most
affected areas (Figure 5).

Majority (70% of trainees and 76% of fellows) disagreed
that COVID-19 pandemic had hampered learning or teach-
ing of regional anesthesia skills. 76% of fellows commented
that there were areas positively affected by the pandemic,
with regional anesthesia and infection control being the
most mentioned ones. As for other procedural skills such
as arterial line and central venous catheterization, 61% of
trainees disagreed with fewer opportunities in learning or
practicing these skills. 25% of trainees felt that their tech-
nical skills had decayed since COVID-19 outbreak, while
47% of fellows observed such decline (Figure 6); 37% of
fellows found difficulty in conducting teaching during the
pandemic overall, and 29% felt less confident in residents’
competence in practicing independently after the pandemic
(Figure 7).

A minority of respondents (14% of trainees and 8% of
fellows) felt that WBA was less valuable during COVID-19
pandemic. Inadequate caseload, inadequate manpower, and
lack of case varieties were the difficulties in conducting WBA
during the pandemic. 42% of fellows found difficulty in per-
forming direct observation of procedural skills (DOPS) for
trainees.

64% of trainees and 71% of fellows agreed that organizing
simulation sessions during the pandemic could help with resi-
dents’ anesthesia training (Figure 8); 15% of trainees and
26% of fellows disagreed that their units had been organizing
adequate simulation sessions; 25% of trainees and 50% of

fellows felt that changes in educational activities had hampered
continued medical education; 66% of trainees expressed
concern about cancellation or postponement of mandatory
courses held by the college.

In the open text questions, trainees and fellows expressed
that clinical teaching had changed in the way of hampered
airway skill training, reduced caseload, and face-to-face inter-
action. As for methods to improve education during the pan-
demic, most respondents commented that simulations,
tele-education, and online resources could be utilized.

Discussion
The COVID-19 pandemic has posed unprecedented chal-
lenges to postgraduate medical training. Anesthesiology is
one of the most impacted specialties as technical skills and pro-
cedural competency are essential in everyday practice. A study
has shown that reduced caseload, subspecialty experience, and
supervised procedures among anesthesia trainees due to
COVID-19 impaired learning. Cancelled educational activities,
postponed examinations, and altered rotations also threatened
training progression.11 Our survey is the first interhospital
study investigating the impact of COVID-19 pandemic on
anesthesiology training in Hong Kong. As seen in the statistical
analyses, internal consistency of the trainee survey was acceptable
(0.77) and that of the fellow survey was questionable (0.68). The
reliability of both surveys was excellent.

The impact of COVID-19 on anesthesia training was multi-
factorial. One of the subscales found in the EFA of both the

trainee and fellow survey was the loss of learning opportunities.
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Table 5. Respondent demographics.

TRAINEES FELLOWS

Age No. %
<25 1 1.7%
25-29 43 72.9%
30-34 13 22.0%
35-39 2 3.4%
>40 0 0%

Gender
Male 31 52.5%
Female 28 47.5%

Years of experience

1 9 15.3%
2 10 16.9%
3 4 6.8%
4 11 18.6%
5 11 18.6%
6 10 16.9%
>7 4 6.8%
Hospital
PMH 5 9.4%
PWH 11 20.8%
PYNEH 2 3.8%
QEH 23 43.4%
QMH 5 9.4%
TKOH 1 1.9%
TMH 2 3.8%
UCH 3 5.7%
NDH/AHNH 1 1.9%

Age No. %
<30 0 0%
30-39 25 65.8%
40-49 8 21.1%
50-59 4 10.5%
>60 1 2.6%

Gender
Male 15 39.5%
Female 23 60.5%

Years of experience

5-9 13 34.2%
10-14 14 36.8%
15-19 5 13.2%
20-24 1 2.6%
>25 5 13.2%
Hospital
PMH 2 5.6%
PWH 5 13.9%
PYNEH 1 2.8%
QEH 14 38.9%
KWH 3 8.3%
TKOH 2 5.6%
UCH 5 13.9%
QMH 2 5.6%
TMH 2 5.6%

Abbreviations: PMH, Princess Margaret Hospital; PWH, Prince of Wales Hospital; PYNEH, Pamela Youde Nethersole Eastern Hospital; QEH, Queen Elizabeth Hospital;
QMH, Queen Mary Hospital; TKOH, Tseung Kwan O Hospital; UCH, United Christian Hospital; NDH/AHNH, North District Hospital/Alice Ho Miu Ling Nethersole Hospital;

KWH, Kwong Wah Hospital; TMH, Tuen Mun Hospital.

Caseload is crucial in anesthesia training as teaching of clinical
management and technical skills relies heavily on adequate
exposure and experience, and inadequate caseloads may
impede training progression. COVID-19 pandemic has
caused reductions in elective operation lists. Compared to a
nationwide survey in Canada where only 1% of respondents
reported >50% reduction in procedure volume,'? the situation
in Hong Kong during the peak of a COVID wave was worse,
with 20% of respondents in our survey reporting >50%
reduction.

Overall, the majority of respondents in both trainee and
fellow surveys felt that COVID-19 pandemic has a negative
impact on anesthesia training, which was another subscale
identified by the EFA. Airway management training was the
most affected aspect in our results. The recommendations for
intubation of COVID-19 patients place an emphasis on strat-
egies to minimize aerosolization of virus from airways.
Modified rapid sequence induction has been advocated and
manual bagging is discoumged.13 Videolaryngoscopy has
broadly replaced direct laryngoscopy to increase first-attempt
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Figure 1. Number of respondents with redeployment during COVID-19 pandemic.

Elective caseload on average

Number of respondents
[\*]
o

10
- Ml
0 — — N e —

Much decreased Slightly decreased Similar Slightly increased Much increased
(250% (<50% (<50% (250%
decrement) decrement) increment) increment)

B Trainee MFellow
Figure 2. Elective caseload on average during COVID-19 pandemic.
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Figure 3. Emergency caseload on average during COVID-19 pandemic.

success rate. This practice is observed to extend toward hampered training on bag-mask ventilation and direct laryn-
non-COVID-19  patients in the operation theatre. goscopy, which are fundamental skills in anesthesia. This corre-
Correspondingly, most of the survey respondents reflected sponded to a subscale (loss of technical skills) found in the EFA
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Which of the following subspecialty training is more affected by the COVID-19
pandemic? (can choose more than one option)

General Surgery / Gynecology
Day Surgery

Orthopaedic

Obstetric (including obstetric
Neurosurgery

Cardiac

Thoracic

Paediatric

Head & neck / ENT / OFM
Non-operating theatre Anaesthesia
Acute pain

Chronic pain

12 (20.3%)

37 (62.7%)
14 (23.7%)

15 (25.4%)

4 (6.8%)
6 (10.2%)
3 (5.1%)
25 (42.4%)

22 (37.3%)
12 (20.3%)

0 10 20 30 40

Trainees
Figure 4. Subspecialty training most affected by COVID-19 as reported by trainees.

Which of the following areas in airway management training is affected by COVID-19
pandemic? (can choose more than one option)

Bag-mask ventilation 53 (89.8%)

Direct laryngoscopy 42 (71.2%)

Supraglottic airway 33 (55.9%)
Fibreoptic bronchoscopy 11 (18.6%)
Front of neck access

0 20 40 60

Trainees

Which of the following airway skills do you find difficulty in teaching during the
pandemic? (can choose more than one option)

Bag-mask ventilation 36 (94.7%)

Direct laryngoscopy 26 (68.4%)

Supraglottic airway 20 (52.6%)
Fibreoptic bronchoscopy

Front of neck access 0 (0%)
None 0 (0%)

Fellows

Figure 5. Most affected area(s) in airway management training as reported by trainees and fellows.
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Do you think that your technical skills have decayed overall since COVID-19
outbreak?

@ Strongly agree
® Agree

@ Neutral

@ Disagree

@ Strongly disagree

Trainees

Do you observe a decline in technical skills among residents during COVID-19
pandemic?

@ Strongly agree
@ Agree

® Neutral

@ Disagree

@ Strongly disagree

I Fellows

Figure 6. Technical skill decay among trainees as reported by trainees and fellows.

Are you less confident in residents’ competence in practicing independently after
COVID-19 pandemic?

@ Strongly agree
® Agree

© Neutral

@ Disagree

@ Strongly disagree

‘

Fellows

Figure 7. Percentage of fellows feeling less confident in residents’ competence in practicing independently.

for both surveys. In our study, 25% of trainees self-reported and anesthesia residents in a survey study conducted in
technical skill decay since the COVID-19 outbreak, compared New York.® Lack of airway skill training remains a great

to a 64% perceived reduction in technical skills among surgery concern to trainees’ competency, the effect of which will be
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Do you think that organizing simulation sessions during the pandemic can help with

your Anaesthesia training?

@ Strongly agree
@ Agree
Neutral
@ Disagree
@ Strongly disagree

Trainees

Do you think that organizing simulation sessions during the pandemic can help with

residents’ Anaesthesia training?

@ Strongly agree
@ Agree

® Neutral

@ Disagree

@ Strongly disagree

Fellows

Figure 8. Helpfulness of simulation sessions on anesthesia training during COVID-19 pandemic as reported by trainees and fellows.

evident even after the end of pandemic. Similar impact has been
reflected in a study conducted in Cairo University Hospital
which found that the training in technical skills was less in
during-pandemic resident group than that in before-pandemic
group.14 Trainees across 6 continents from British Journal of
Anaesthesia’s partner organizations similarly reported reduced
caseload and less complex case mix, reduced subspecialty experi-
ence and supervised procedures. Opportunities in practicing
aerosol-generating procedures including bag mask ventilation, tra-
cheal intubation, and tracheostomy are particularly lessened.™
As shown by the EFA, difficulty teaching and loss of formal
training and learning opportunities were subscales identified in
both the trainee and fellow survey. This corresponds to the fact
that traditional time-based or volume-based measures of pro-
gress may not be fully achievable in the COVID-19 era.’
Face-to-face courses and conferences were largely canceled or
postponed. Continued medical education in the COVID-19
era has to be modified. Teleplatforms and virtual learning for
medical education have been advocated by the Accreditation
Council for Graduate Medical Education.”® In Plymouth,

trainee meetings organized weekly have gained more importance.

Combining onsite and remote access increases participation.'!
Majority of our respondents agreed that simulation sessions
would be beneficial for training. CME meetings and Annual
Scientific Meeting have been organized via teleplatforms.
Regarding continuation of training and progression, temporary
flexibility is offered in the United Kingdom’s anesthesia curric-
ulum to facilitate training progress.'!

The challenges from COVID-19 pandemic have called for
innovations beyond traditional teaching methods. Medical edu-
cation in response to COVID-19 pandemic has been increas-
ingly studied.’® Online learning is one of the most deployed
developments. Success from both synchronous and asynchron-
ous teaching relies on promoting engagement via teaching
strategy modifications'” and well-designed online learning
modules with combination of webinars, group discussions,
and practice questions.’® Faculty and college are encouraged
to make adaptations by means of resources curation and
online teaching delivery.'”** Trainee preparatory courses, pro-
cedural videos, meetings, and conferences can be recorded and
uploaded to online platforms for educational purposes.
Simulation and virtual reality can be employed for airway and
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regional skill training, crisis management in COVID-19
patients, echocardiography, and interventional procedures.
The importance of physical teaching with patient contact is
still emphasized in postgraduate training, the risk of which
can be mitigated with the use of personal protective equipment
and appropriate distancing.*’ Besides knowledge and skill
acquisition, mental health protection is another highlighted
area in the COVID-19 era.? Strategies to promote psycho-
logical well-being include providing psychologically safe envir-
onment for staff, encouraging communication, preventing
social stigmatization, and peer support.21

The impacts demonstrated in this study are observed world-
wide and across various medical specialties. A systematic review
on medical and surgical education challenges in the
COVID-19 era has pinpointed the adversities of both under-
graduate and postgraduate tlraining.23 Our results are especially
generalizable to specialties with high dependency on hands-on
training as reduction in experience translates plausibly to wea-
kened skills. In a survey conducted in 2 large academic
medical centers in New York, a majority of faculty respondents
perceived a reduction in technical skill among surgical and
anesthesiology residents. Residents shared a similar concern
about returning to the operating room with worse skill and
impaired ability to practice independently.6

Although to date COVID-19 pandemic has started waning,
its impact on anesthetic residents’ training remains due to lost
training opportunities that cannot be recovered. Recurrent pan-
demics are almost a certainty. It is believed that COVID-19
may develop into possible scenarios including persistent out-
breaks of severe disease, transition into an epidemic seasonal
disease or endemic disease with lower morbidity and mortal-
ity,24

training. This study quantifies the impacts of a pandemic on

and continue to exert negative impacts on anesthesia

anesthesia training and can guide educators to develop alternative
approaches to ensure the continuity of education during similar
pandemics. This should include planning for clinical rotations
and examination formats, support for online and simulation
training, safety measures for clinical teaching, as well as strategies
to maintain mental well-being. An example of a structured
program is Self-isolAting Virtual Education (SAVEd) project
described by anesthetists in the North West School of
Anaesthesia, UK. It incorporates prerecorded and live online
tutorials, with addition of live MCQ_polls and informal conver-
sation among trainees.”> Additional training should be provided
to junior trainees on bag mask ventilation and direct laryngos-
copy, which were the most affected skills from our findings.

Limitations

Our study has several limitations intrinsic to survey study design.
Respondents were subject to recall bias. This was reduced by dis-
tributing the survey just following the peak of a COVID wave.
Objective data such as logbook information were not obtained
since trainees’ logbooks are not consistently updated. Perceived

technical skill decay was self-reported and there was no objective
measure for evaluation. The strength of our study is that the ques-
tionnaire was validated by a subject matter expert, and trainees’
and fellows’ opinions were collected separately for direct compari-
son. The scales used in our study were original and not yet vali-
dated, so pilot surveys were performed. We were unable to
obtain extra actual demographic data of the population studied
due to privacy rules, which hampered the comparison of our
respondent demographics to the population demographics. The
respondent population was mostly doctors in public and govern-
ment practice, who were in training or were trainers, compared to
a nonrespondent population which included doctors in private
practice who were not likely involved in teaching. While we per-
formed a sample size calculation of 800 which is the total number
of anesthesiologists (fellows and trainees) in Hong Kong, this
number includes anesthesiologists who are in private practice
and are not trainees nor trainers. The actual number of trainees
and trainers is likely half that number (approximately 400), and
the demographic data of the survey respondents were estimated
to be similar to that of the population studied. The respondents
are therefore a good representation and proportion of the
studied population.

We did not perform follow-back surveys due to potential recall
bias as it was approaching one year post epidemic and due to the
long collection period. Although the internal consistency of the
fellow’s survey was questionable, the reliability was good and
the EFA made theoretical sense. While EFA is generally used
in larger sample sizes, studies have shown that it can yield reliable
results for sample sizes below 50, even in the presence of small dis-
tortions.”® However, as the chosen models had multiple factors
with 3 or 4 items per scale and pattern coefficients of >0.4, a
larger sample size would have provided more confidence with
our results.?” One of the questions on the fellow survey (Q23)
was overly general and resulted in cross-loadings for multiple
factors. We did not run a confirmatory factor analysis as any con-
firmatory factor analysis run on the same data would lead to con-
firmation bias.”® As the data set was small, we were unable to split
the data into 2 parts to perform separate exploratory and confirma-
tory factor analysis. Performing a second survey for a confirmatory
factor analysis was likely to have a lower response rate and may be
hampered by recollection bias.

As the response rate was suboptimal (12%), there is a risk of
nonrespondent bias and this is an important limitation. We
minimized nonresponse bias through pretesting the survey
with a pilot survey. We kept the survey short and simple to
keep responding time within 10 to 15 min, and targeted the
survey audience through the Hong Kong College of
Anaesthesiologist’s updated database. We improved the reach
of the survey through both e-mail and mobile-phone messages,
and the survey could be completed on a mobile web-browser.
Reminders were sent to complete the survey and we maintained
a collection period of 5 months. However, as nonresponders
were likely anesthesiologists who were neither in training nor
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trainers, nonresponse bias analyses were not performed. While
our results are generalizable to procedural specialties and those
involved in airway management such as Emergency Medicine
and Intensive Care, they may be less generalizable to nonproce-
dural specialties, such as Internal medicine.

Conclusion

The COVID-19 pandemic has posed a major impact on anes-
thesiology training in Hong Kong. Factors identified by the
EFA included loss of educational opportunities, loss of caseload
and formal training, loss of technical skills (regional and pro-
cedural), loss of technical skills (airway management), the ham-
pering of ICU rotations, and difficulty teaching residents. This
hampered both trainees’ and fellows” professional development.
Measures to counter the effect of the pandemic have to be under-
taken to sustain professional training in the field. These involve
supplementing traditional teaching with online learning, simula-
tion with virtual reality, and mental health protection. In the face
of recurring pandemics, our findings will help educators better
understand the challenges, marshal resources, and plan ahead
to enhance trainees’ educational experience.

Authors’ Contribution

KKWC conceived and designed the analysis, collected the data,
performed data analysis, interpreted the data, and wrote the
paper. TXYY and AKMC also conceived and designed the
analysis, performed data analysis, interpreted the data, and
wrote the paper. All authors approved the manuscript.

Availability of Data and Materials
The dataset supporting the conclusions of this article is avail-
able from the corresponding author upon reasonable request.

Consent for Publication
Wiritten informed consent for participation and publication was
obtained from all participants before accessing the survey.

Ethics Approval and Consent to Participate

The survey was approved by the Research Ethics Committee
(Kowloon Central/Kowloon East) (Ref.: KC/KE-22-0084/
ER-1). All methods were performed in accordance with the
relevant guidelines and regulations. Written informed consent
for participation and publication was obtained from all partici-
pants before accessing the survey. Aside from demographic
data, no personal data were recorded.

Supplemental Material

Supplemental material for this article is available online.

REFERENCES

1. Anwar A, Seger C, Tollefson A, Diachun CAB, Tanaka P, Umar S. Medical edu-
cation in the COVID-19 era: impact on anesthesiology trainees. J Clin Anesth
2020;66(1):109949. ISSN 0952-8180.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Martinelli SM, Chen F, Isaak RS, Huffmyer JL, Neves SE, Mitchell JD. Educating
anesthesiologists during the coronavirus disease 2019 pandemic and beyond. Anesth
Analg 2021;132(3):585-593.

Chu LF, Kurup V. Graduate medical education in anaesthesiology and COVID-19:
lessons learned from a global pandemic. Curr Opin Anaesthesiol 2021;34(6):726-734.
Shih G, Deer JD, Lau ], Loveland Baptist L, Lim DJ, Lockman JL. The impact of
the COVID-19 pandemic on the education and wellness of U.S. Pediatric anesthe-
siology fellows. Pediatr Anaesth 2021;31(3):268-274.

Rios Medina AM, Caicedo Salazar J. COVID-19 and education in regional anes-
thesia. Reg Anesth Pain Med. 2021;46(6):550.

Nofi C, Roberts B, Demyan L, et al. A survey of the impact of the COVID-19 crisis on
skill decay among surgery and anesthesia residents. J Surg Educ 2022;79(2):330-341.
ISSN 1931-7204.

O’Brien ], Deck M, Goncin U, Chaya M. Impact of the COVID-19 pandemic on
anesthesia residency education. Can Med Ed J. 2020;11(5):e126-¢128.

Kealey A, Alam F, McCreath G, Matava CT, Bahrey LA, Walsh CM. Real-world
impact of the COVID-19 pandemic on the assessment of anaesthesiology residents.
Br J Anaesth. 2020;125(5):e430-€432.

Potts JR IIL. Residency and fellowship program accreditation: effects of the novel
coronavirus (COVID-19) pandemic. J 4m Coll Surg 2020;230(6 ):1094-1097.
Likert R. A technique for the measurement of attitudes. Arch Psychol. 1932;22(140):55.
Sneyd JR, Mathoulin SE, O’Sullivan EP, et al. Impact of the COVID-19 pandemic
on anaesthesia trainees and their training. Br J Anaesth 2020;125(4):450-455. ISSN
0007-0912.

Zasso FB, Liu L, Siddiqui N, Wild E, Massouh F, You-Ten KE. Impact of the
COVID-19 pandemic on anesthesiology residents in Canada: a nationwide
survey. Can ] Anaesth. 2023;70(1):172-175. Epub 2022 Nov 29. PMID:
36447089; PMCID: PMC9708137.

Orser BA. Recommendations for endotracheal intubation of COVID-19 patients.
Anesth Analg 2020;130(5):1109-1110.

Mohamed DM, Hassanein H, ElSharkawy FM, ElShal SM, Hussam A. Impact of
COVID-19 pandemic on anesthesia resident’s training program in Cairo University
Hospital. Egypr ] Anaesth. 2023;39(1):369-376.

Accreditation Council for Graduate Medical Education A. Guidance Statement on
Competency-Based Medical Education during COVID-19 Residency and Fellowship
Disruptions 2022. https:/www.acgme.org/newsroom/2020/9/guidance-statement-on-
competency-based-medical-education-during-covid-19-residency-and-fellowship-
disruptions/

Gordon M, Patricio M, Horne L, et al. Developments in medical education in
response to the COVID-19 pandemic: a rapid BEME systematic review: BEME
guide No. 63. Med Teach 2020;42(11):1202-1205.

Ahmed S, Shehata M, Hassanien M. Emerging faculty needs for enhancing student
engagement on a virtual platform [version 1]. MedEdPublish. 2020;9(1):75.
Kanneganti A, Sia C, Ashokka B, et al. Continuing medical education during a pan-
demic: an academic institution’s experience. Postgrad Med ] 2020;96(1137):384—
386.

Keegan DA, Chan MK, Chan TM. Helping medical educators worldwide to pivot
curricula online: pivotmeded.com. Med Educ. 2020;54(8):766-767.

Cleland J, McKimm J, Fuller R, Taylor D, Janczukowicz J, Gibbs T. Adapting to
the impact of COVID-19: sharing stories, sharing practice. Med Teach. 2020;42(7):
772-775.

Blake H, Bermingham F, Johnson G, Tabner A. Mitigating the psychological
impact of COVID-19 on healthcare workers: a digital learning package. Int |
Environ Res Public Health. 2020;17(9):2997.

Chen F, Isaak R, Afroze F, et al. A multi-site survey study on the association
between the COVID-19 pandemic and United States anesthesiology Residents’
mental health. Cureus. 2023;15(2):34782. PMID: 36915835; PMCID:
PMC10005895.

Dedeilia A, Sotiropoulos MG, Hanrahan JG, Janga D, Dedeilias P, Sideris M.
Medical and surgical education challenges and innovations in the COVID-19 era:
a systematic review. In Vivo. 2020;34(3 suppl):1603-1611.

Telenti A, Arvin A, Corey L, et al. After the pandemic: perspectives on the future
trajectory of COVID-19. Nature. 2021;596(7873):495-504.

Eusuf DV, England EL, Charlesworth M, Shelton CL, Thornton SJ. Maintaining
education and professional development for anaesthesia trainees during the
COVID-19 pandemic: the self-isolating virtual education (SAVEd) project. Br J
Anaesth. 2020;125(5):e432—e434. Epub 2020 Aug 7. PMID: 32859361; PMCID:
PMC7413097.

De Winter JC, Dodou D, Wieringa PA. Exploratory factor analysis with small
sample sizes. Multivariate Behav Res. 2009;44(2):147-181. PMID: 26754265.
Leandre R, Fabrigar LR, Wegener DT. Exploratory Factor Analysis. Oxford
University Press; 2012.

Knekta E, Runyon C, Eddy S. One size doesn’t fit all: using factor analysis to gather
validity evidence when using surveys in your research. CBE Life Sci Educ. 2019;18(1):
rm1. PMID: 30821600; PMCID: PMC6757227.


https://www.acgme.org/newsroom/2020/9/guidance-statement-on-competency-based-medical-education-during-covid-19-residency-and-fellowship-disruptions/
https://www.acgme.org/newsroom/2020/9/guidance-statement-on-competency-based-medical-education-during-covid-19-residency-and-fellowship-disruptions/
https://www.acgme.org/newsroom/2020/9/guidance-statement-on-competency-based-medical-education-during-covid-19-residency-and-fellowship-disruptions/
https://www.acgme.org/newsroom/2020/9/guidance-statement-on-competency-based-medical-education-during-covid-19-residency-and-fellowship-disruptions/

	 Introduction
	 Methods
	 Statistical Analyses

	 Results
	 Discussion
	 Limitations
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


