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Appendix S2 Tier 1 survey design and methodology
Tier 1 survey  questions:
"Please tell us your vascular unit/ hospital/institution and city"
"In what country do you work?'"
"Unit / Hospital / Institution"
 "State / County (if applicable)"
"City"
"Have you filled this survey in before?"
"Have you modified the working pattern for consultants/attending/faculty "
"within your unit? (clinics / MDT; etc will be covered later in the 
survey)"
"Have you or members of your junior team been asked to cross cover other surgical specialties"
"How many vascular Consultants are there in your centre?"
"How many vascular specialist registrars/trainees or equivalent middle grades does your centre have? If outside of the UK - ST refers to year of training e.g. ST3 is someone who is in the 3rd year of training in surgery. PGY: Post graduate year”
"Have you modified the outpatient clinics within your unit?"
"Are you running an emergency or hot clinic for urgent referrals?"
"Are you participating in a face-to-face MDT?"
If you are not running a face-to-face MDT how have you replaced this?"
"Is a vascular scientist/duplex ultrasound service currently available at your centre?"
 "What is your centre’s usual primary cross-sectional imaging service?"
"Is your primary cross-sectional imaging service available as normal?"
 "If you have an AAA screening programme, is this still running as normal?"
"Do you still have a service running to image patients after an "
"Endovascular aortic repair (EVAR) repair ? (e.g.: annual CT)"
"Is there a full endovascular aortic service available?"
"Are you relying on an increased endovascular strategy service first for Chronic Limb threatening Ischaemia (CLTI)?"
"Do you have vascular specific inpatient beds?"
"Approximately how many vascular specific inpatient beds does your unit "
"normally have?
 "How many vascular specific inpatient beds does your unit currently have?"
Have you changed your operative practice for elective AAA surgery?"
"In general have you changed your CLTI revascularisation strategy?"
"In general, have you altered how you manage symptomatic carotid disease? 
"In general, have you modified your acute aortic syndrome (type B aortic dissection etc.)”
 "Do you have access to a dedicated vascular surgery list daily?"
"If yes - is this running at normal capacity? Any changes to staffing (e.g. theatre team, anaesthetic cover?)"
"If you had access to a hybrid theatre before the pandemic, do you still have normal access to it now?"
"Has your centre disseminated a PPE policy to members of your vascular team / unit?"
"Are you able to follow the policy?"
"Have you got something else to add e.g. a story from your hospital or any comment?"
"If you have completed the survey before, has anything changed at your centre since you last filled it in? "
Study design and methodology:
An online survey (SurveyMonkey®) was developed by the COVER study team, with vascular surgeons at junior and senior levels from the USA, UK, Australia and Singapore, to provide clear language and questions that were applicable to global practice assessment.
The survey was piloted amongst the stakeholders in the first instance to ensure language and questions were clear and appropriate.

In the first fortnight, closed and open questions were used enabling each centre to provide free-text for feedback based on the local challenges. The questions related to centres’ provision of common vascular services, imaging, screening, staff availability, theatre suite availability, multi-disciplinary team input, clinics and PPE. After one week, a preliminary review of responses to open questions (marked as ‘other’) was used to provide more closed questions, suitable for the global participants, and to support longitudinal data comparison. Centres were asked, through regular repeated advertisement via social media, e-newsletters, and established international collaborative networks, to complete the survey regularly (at least weekly). 
Data cleaning
The raw survey data was carefully scrutinised and cleaned prior to analysis.  Duplicate responses (defined as responses from the same unit on the same day), and responses which contained no usable data (e.g. where the responder had entered no more than the name and/or size of the unit without answering any of the questions about service provision) were removed. There were a number of responses where the respondent had selected ‘other’ but then typed a free-text response which corresponded with one of the pre-specified options. These options were allocated to specific answers so that they could be counted along with the other options.  These were almost exclusively responses made in the first week after the survey went live, before the number of pre-specified options was increased.



Appendix S3 International/continental comparison analysis
We performed international/continental comparisons, to describe relative change in practice from normal. This was achieved by allocating a score of 0/1/2/3 to each possible answer for each service evaluation question. A score was allocated based on the perceived relative service reduction (with ‘0’ representing no change and ‘3’ representing the most significant change). For example, for the question: “have you changed your operative practice for elective AAA survey?” the answer ‘no change to practice’ automatically scored 0, whereas the answer ‘limiting surgery to >7cm asymptomatic AAA’, a significant change, could be scored 1/2/3.  A score for each survey question answer was independently provided by 12 COVER team members (all vascular specialists). The mean value from these responses was then used to quantify the overall change in vascular service provision for each responding unit.  Centre responses were then plotted with smoothing splines used to fit the trend in the average response, and Jackknife residuals used to generate approximate 95% confidence intervals for the change in average responses over time (where there was an apparent change in responses over time). Generalised cross-validation was used to automatically choose optimal smoothing parameters.

The scores given to each answer are shown below. ‘*’ indicates responses for which a pre-specified score was mandated. 
AAA = abdominal aortic aneurysm, CCU = coronary care unit, CLTI = chronic limb threatening ischemia, HDU = high dependency unit, ITU = intensive care unit, MDT = multidisciplinary team, ST.DEV = standard deviation, TEVAR = thoracic endovascular aortic repair, TIA = transient ischemic attack. 
Table A1: VERN Executive Committee member average scores (n=12) for COVER Tier 1 question responses when asked about the perceived significance of each response in terms of service reduction/change:
	QUESTION & HEADLINE RESPONSE
	SPECIFIC RESPONSE
	MEAN
	ST.DEV

	Have you modified the working pattern for consultants/attending/faculty within your unit?
	 
	
	

	YES
	Consultants asked to support other specialties
	2.58
	0.51

	 
	Reduced elective activity
	1.75
	0.84

	 
	Urgent intervention only
	2.25
	0.62

	 
	Doubled up on call / shadow on call
	1.54
	0.71

	 
	Reduced number of consultants in hospital
	1.38
	0.71

	NO*
	 
	0.00
	0.00

	 
	 
	
	

	Have you or members of your junior team been asked to cross cover other surgical specialties
	 
	
	

	YES
	Yes, to medical specialties
	2.42
	0.80

	 
	Yes, to the emergency department
	2.25
	0.75

	 
	Yes, to ITU / HDU
	2.17
	0.72

	 
	Yes, to surgical specialties
	1.17
	0.39

	NO*
	 
	0.00
	0.00

	 
	 
	
	

	Have you modified the outpatient clinics within your unit?
	 
	
	

	YES
	Video/Telephone consultation for all
	1.83
	0.58

	 
	All cancelled
	3.00
	0.00

	 
	Video/Telephone consultation for triaged patients only
	2.21
	0.58

	 
	Triage of referrals and then review those eligible in person
	1.33
	0.49

	NO*
	 
	0.00
	0.00

	
	
	
	

	Are you running an emergency or ‘hot’ clinic for urgent referrals?
	 
	
	

	YES
	Yes, 1 - 2 days per week
	1.36
	0.79

	 
	Yes, 3 - 4 days per week
	1.64
	0.67

	 
	≥5 per week
	2.00
	1.26

	NO*
	 
	0.00
	0.00

	 
	 
	
	

	Are you participating in a face-to-face MDT?
	 
	
	

	YES*
	 
	0.00
	0.00

	NO*
	 
	1.00
	0.00

	If you are not running a face-to-face MDT how have you replaced this?
	 
	
	

	 
	Not being replaced*
	3.00
	0.00

	 
	Video conference / teleconference
	1.55
	0.52

	 
	Limited Core team attending, others dialling in as required
	1.55
	0.69

	
	
	
	

	Is your primary cross-sectional imaging service available as normal?
	 
	 
	 

	YES*
	 
	0.00
	0.00

	NO
	 
	2.58
	0.65

	 
	 
	 
	 

	If you have a AAA screening programme, is this still running as normal?
	 
	 
	 

	YES*
	 
	0.00
	0.00

	NO
	No, Stopped
	2.67
	0.49

	 
	No, Reduced 
	1.58
	0.51

	(Do not have a screening programme*)
	 
	0.00
	0.00

	
	
	
	

	Do you still have a service running to image patients after an EVAR?
	 
	 
	 

	YES*
	 
	0.00
	0.00

	NO
	No, Stopped 
	2.42
	0.51

	 
	No, reduced 
	1.33
	0.49

	
	
	
	

	Is there a full endovascular aortic service available?
	 
	 
	 

	YES
	Running as normal in hours
	1.18
	0.82

	
	Running as normal 24hours/day*
	0.00
	0.00

	
	Yes but Ad hoc
	1.63
	0.54

	
	Reduced due to COVID related sickness/absence of staff
	2.33
	0.66

	NO
	No (only for urgent cases)
	2.54
	0.47

	
	
	
	

	Are you relying on an increased endovascular strategy service first for CLTI?
	 
	 
	 

	YES*
	 
	1.00
	0.00

	NO*
	 
	0.00
	0.00

	 
	 
	 
	 

	Do you have vascular specific inpatient beds?
	 
	 
	 

	YES*
	 
	0.00
	0.00

	NO*
	 
	1.00
	0.00

	% fall in inpatient vascular beds (compared to normal)
	 
	 
	 

	 
	0 - 25%
	0.96
	0.85

	 
	26 - 50%
	1.83
	0.61

	 
	51 - 75%
	2.46
	0.50

	 
	76 - 100%
	2.75
	0.62

	
	
	
	

	Have you changed your operative practice for elective AAA surgery?
	 
	 
	 

	YES
	Symptomatic/ruptured only
	2.92
	0.29

	 
	Yes, >6.5cm Asymptomatic
	2.04
	0.62

	 
	>7cm Asymptomatic
	2.59
	0.66

	 
	EVAR only (i.e. only EVAR if anatomically suitable)
	2.42
	0.64

	NO*
	 
	0.00
	0.00

	 
	 
	 
	 

	In general, have you changed your CLTI revascularisation strategy?
	 
	 
	 

	YES
	Tissue loss only
	2.50
	0.80

	 
	Rest pain or worse
	1.92
	0.74

	 
	Increased endovascular strategy
	1.79
	0.75

	 
	More conservative decision making
	2.08
	0.79

	NO*
	 
	0.00
	0.00

	 
	 
	 
	 

	In general, have you altered how you manage symptomatic carotid disease?
	 
	 
	 

	YES
	Crescendo TIA only
	2.58
	0.51

	 
	Case-by-case
	1.71
	0.81

	NO (still following national/international guidelines) *
	 
	0.00
	0.00

	
	
	
	

	In general, have you modified your acute aortic syndrome pathway (type B aortic dissection etc.)?
	 
	 
	 

	YES
	Conservative management, unless ruptured
	2.00
	0.67

	 
	Conservative management in a non-ITU/CCU bed
	2.42
	0.64

	 
	Early TEVAR and discharge
	1.96
	0.92

	NO*
	 
	0.00
	0.00

	 
	 
	 
	 

	Do you have access to a dedicated vascular surgery list daily?
	 
	 
	 

	YES
	Elective vascular lists*
	0.00
	0.00

	 
	Reduced but still some during the week
	1.50
	0.50

	 
	Urgent theatre cases only
	2.75
	0.45

	NO vascular specific slots/lists
	 
	2.42
	0.50

	If YES - is this running at normal capacity? Any changes to staffing (e.g. theatre team, anaesthetic cover)?
	 
	 
	 

	Running at normal capacity/no changes*
	 
	0.00
	0.00

	Any change specified in free text response*
	 
	1.00
	0.00

	 
	 
	 
	 

	If you had access to a hybrid theatre before the pandemic, do you still have normal access to it now?
	 
	 
	 

	YES
	Normal access*
	0.00
	0.00

	 
	Reduced access
	1.83
	0.58

	NO
	No access at all
	2.83
	0.39



Reduction to services scoring data: 
Table A2 details the countries that provided more than 10 responses over the survey period and their mean reductions to service (total reduction Mean 23.3, max 37.2, theoretical maximum 47.2)

	Country Name
	Continent
	Responses
	Units
	Mean
	Std.Dev

	Germany
	Europe
	16
	12
	-17.432
	5.838

	Colombia
	Americas
	18
	14
	-24.698
	3.736

	Italy
	Europe
	28
	15
	-21.707
	4.474

	Greece
	Europe
	39
	17
	-24.008
	4.057

	United States
	Americas
	55
	35
	-23.526
	4.246

	United Kingdom
	Europe
	161
	54
	-25.222
	5.835






Table S1 Full list of countries surveyed and number of responses
	Country name
	Continent
	Responses

	United Kingdom
	Europe
	161

	United States
	Americas
	55

	Greece
	Europe
	39

	Italy
	Europe
	28

	Colombia
	Americas
	18

	Germany
	Europe
	16

	Ireland
	Europe
	9

	France
	Europe
	9

	Portugal
	Europe
	8

	Ecuador
	Americas
	8

	Australia
	Oceania
	8

	Turkey
	Asia
	6

	Mexico
	Americas
	6

	Malaysia
	Asia
	6

	Argentina
	Americas
	6

	Spain
	Europe
	5

	Canada
	Americas
	5

	Libya
	Africa
	4

	India
	Asia
	4

	Hong Kong SAR China
	Asia
	4

	Brazil
	Americas
	4

	Bahrain
	Asia
	4

	Sri Lanka
	Asia
	3

	Poland
	Europe
	3

	Israel
	Asia
	3

	Egypt
	Africa
	3

	Austria
	Europe
	3

	Switzerland
	Europe
	2

	Singapore
	Asia
	2

	Saudi Arabia
	Asia
	2

	Russia
	Europe
	2

	Panama
	Americas
	2

	New Zealand
	Oceania
	2

	Netherlands
	Europe
	2

	Dominican Republic
	Americas
	2

	Costa Rica
	Americas
	2

	Bulgaria
	Europe
	2

	Belgium
	Europe
	2

	Uzbekistan
	Asia
	1

	Uruguay
	Americas
	1

	United Arab Emirates
	Asia
	1

	Sweden
	Europe
	1

	Peru
	Americas
	1

	Paraguay
	Americas
	1

	Luxembourg
	Europe
	1

	Jordan
	Asia
	1

	Japan
	Asia
	1

	Iraq
	Asia
	1

	Honduras
	Americas
	1

	Guatemala
	Americas
	1

	Finland
	Europe
	1

	Brunei
	Asia
	1

	Antigua & Barbuda
	Americas
	1



