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Figure S1: Enrolment periods for HCWs in participating hospitals. VEBIS-HCW European multi-centre COVID-19 study, September 2021-April 2024.
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Figure S2: Vaccine uptake by period and hospital, VEBIS-HCW European multi-centre COVID-19 study, September 2021-April 2024.
Table S1: Additional HCWs characteristics at the start of each period, VEBIS-HCW European multi-centre COVID-19 study, September 2021-April 2024.
	Variable
	First vaccination period
	Second vaccination period
	Third vaccination period

	
	Unvaccinated
	Vaccinated
	Unvaccinated
	Vaccinated
	Unvaccinated
	Vaccinated

	
	N = 288
	N = 709
	N = 703
	N = 335
	N = 853
	N = 202

	Hospital

	CRO – Hospital 1
	0 (0.0%)
	0 (0.0%)
	7 (1.0%)
	3 (0.9%)
	0 (0.0%)
	0 (0.0%)

	EST – Hospital 1
	24 (8.3%)
	50 (7.1%)
	47 (6.7%)
	9 (2.7%)
	91 (10.7%)
	8 (4.0%)

	EST – Hospital 2
	26 (9.0%)
	66 (9.3%)
	32 (4.6%)
	18 (5.4%)
	51 (6.0%)
	16 (7.9%)

	IRE – Hospital 1
	0 (0.0%)
	0 (0.0%)
	68 (9.7%)
	37 (11.0%)
	33 (3.9%)
	6 (3.0%)

	IRE – Hospital 2
	0 (0.0%)
	0 (0.0%)
	96 (13.7%)
	67 (20.0%)
	116 (13.6%)
	41 (20.3%)

	ITA – Hospital 1
	64 (22.2%)
	50 (7.1%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	ITA – Hospital 2
	31 (10.8%)
	283 (39.9%)
	5 (0.7%)
	9 (2.7%)
	136 (15.9%)
	4 (2.0%)

	LVA – Hospital 1
	0 (0.0%)
	0 (0.0%)
	133 (18.9%)
	36 (10.7%)
	120 (14.1%)
	24 (11.9%)

	LVA – Hospital 2
	0 (0.0%)
	0 (0.0%)
	91 (12.9%)
	10 (3.0%)
	73 (8.6%)
	2 (1.0%)

	PRT – Hospital 1
	0 (0.0%)
	0 (0.0%)
	30 (4.3%)
	32 (9.6%)
	73 (8.6%)
	33 (16.3%)

	ESP – Hospital 1
	82 (28.5%)
	116 (16.4%)
	90 (12.8%)
	59 (17.6%)
	40 (4.7%)
	28 (13.9%)

	ESP – Hospital 2
	61 (21.2%)
	144 (20.3%)
	104 (14.8%)
	55 (16.4%)
	120 (14.1%)
	40 (19.8%)

	Smoking history

	Non-smoker
	238 (82.6%)
	560 (79.0%)
	561 (79.8%)
	270 (80.6%)
	670 (78.5%)
	176 (87.1%)

	Current smoker
	44 (15.3%)
	123 (17.3%)
	127 (18.1%)
	37 (11.0%)
	152 (17.8%)
	16 (7.9%)

	Missing
	6 (2.1%)
	26 (3.7%)
	15 (2.1%)
	28 (8.4%)
	31 (3.6%)
	10 (5.0%)

	Alcohol consumption

	Occasionally/Never
	33 (11.5%)
	70 (9.9%)
	131 (18.6%)
	78 (23.3%)
	109 (12.8%)
	43 (21.3%)

	Weekly
	175 (60.8%)
	437 (61.6%)
	481 (68.4%)
	198 (59.1%)
	564 (66.1%)
	117 (57.9%)

	Daily
	39 (13.5%)
	108 (15.2%)
	75 (10.7%)
	30 (9.0%)
	119 (14.0%)
	27 (13.4%)

	Missing
	41 (14.2%)
	94 (13.3%)
	16 (2.3%)
	29 (8.7%)
	61 (7.2%)
	15 (7.4%)

	Work time

	Full-time
	176 (61.1%)
	246 (34.7%)
	522 (74.3%)
	207 (61.8%)
	703 (82.4%)
	159 (78.7%)

	Part time: 50% or more
	7 (2.4%)
	24 (3.4%)
	23 (3.3%)
	9 (2.7%)
	18 (2.1%)
	5 (2.5%)

	Part time: less than 50%
	101 (35.1%)
	422 (59.5%)
	117 (16.6%)
	66 (19.7%)
	74 (8.7%)
	19 (9.4%)

	Missing
	4 (1.4%)
	17 (2.4%)
	41 (5.8%)
	53 (15.8%)
	58 (6.8%)
	19 (9.4%)

	Participation in aerosol-generating procedures

	No
	215 (74.7%)
	452 (63.8%)
	604 (85.9%)
	276 (82.4%)
	760 (89.1%)
	184 (91.1%)

	Yes
	37 (12.8%)
	85 (12.0%)
	89 (12.7%)
	37 (11.0%)
	84 (9.8%)
	18 (8.9%)

	Missing
	36 (12.5%)
	172 (24.3%)
	10 (1.4%)
	22 (6.6%)
	9 (1.1%)
	0 (0%)

	Hand hygiene: before patient contact

	Not always
	31 (16.8%)
	46 (10.6%)
	68 (17.1%)
	25 (13.2%)
	72 (14.4%)
	18 (17.5%)

	Always
	129 (69.7%)
	306 (70.2%)
	299 (75.1%)
	132 (69.8%)
	412 (82.4%)
	72 (69.9%)

	Missing
	25 (13.5%)
	84 (19.3%)
	31 (7.8%)
	32 (16.9%)
	16 (3.2%)
	13 (12.6%)

	Hand hygiene: after patient contact

	Not always
	23 (12.4%)
	26 (6.0%)
	43 (10.8%)
	17 (9.0%)
	59 (11.8%)
	14 (13.6%)

	Always
	139 (75.1%)
	326 (74.8%)
	326 (81.9%)
	139 (73.5%)
	426 (85.2%)
	76 (73.8%)

	Missing
	23 (12.4%)
	84 (19.3%)
	29 (7.3%)
	33 (17.5%)
	15 (3.0%)
	13 (12.6%)

	Hand hygiene: after body fluid contact

	Not always
	5 (2.7%)
	4 (0.9%)
	16 (4.0%)
	7 (3.7%)
	25 (5.0%)
	4 (3.9%)

	Always
	157 (84.9%)
	345 (79.1%)
	350 (87.9%)
	150 (79.4%)
	457 (91.4%)
	86 (83.5%)

	Missing
	23 (12.4%)
	87 (20.0%)
	32 (8.0%)
	32 (16.9%)
	18 (3.6%)
	13 (12.6%)

	Hand hygiene: before antiseptic procedure

	Not always
	17 (9.2%)
	18 (4.1%)
	27 (6.8%)
	7 (3.7%)
	34 (6.8%)
	8 (7.8%)

	Always
	145 (78.4%)
	332 (76.1%)
	333 (83.7%)
	149 (78.8%)
	441 (88.2%)
	81 (78.6%)

	Missing
	23 (12.4%)
	86 (19.7%)
	38 (9.5%)
	33 (17.5%)
	25 (5.0%)
	14 (13.6%)

	Cohabitation with other HCW

	Any HCWs
	83 (28.8%)
	231 (32.6%)
	279 (39.7%)
	135 (40.3%)
	311 (36.5%)
	80 (39.6%)

	No HCWs
	205 (71.2%)
	478 (67.4%)
	424 (60.3%)
	200 (59.7%)
	542 (63.5%)
	122 (60.4%)

	Number of children in household

	No children
	124 (43.1%)
	228 (32.2%)
	340 (48.4%)
	162 (48.4%)
	456 (53.5%)
	117 (57.9%)

	Any children
	4 (1.4%)
	18 (2.5%)
	19 (2.7%)
	5 (1.5%)
	25 (2.9%)
	3 (1.5%)

	Missing
	6 (2.1%)
	28 (3.9%)
	34 (4.8%)
	22 (6.6%)
	34 (4.0%)
	7 (3.5%)

	Number of elderly in household

	No elderly
	193 (67.0%)
	353 (49.8%)
	557 (79.2%)
	265 (79.1%)
	702 (82.3%)
	163 (80.7%)

	Any elderly
	20 (6.9%)
	83 (11.7%)
	69 (9.8%)
	33 (9.9%)
	79 (9.3%)
	27 (13.4%)

	Missing
	75 (26.0%)
	273 (38.5%)
	77 (11.0%)
	37 (11.0%)
	72 (8.4%)
	12 (5.9%)



Classified as ECDC NORMAL 

Classified as ECDC NORMAL 

Classified as ECDC NORMAL 

Table S2: First vaccination period – Additional hazard ratios and associated 95% confidence intervals for the association of individual, occupational, and community factors with vaccination uptake among HCWs, VEBIS-HCW European multi-centre COVID-19 study, September 2021–December 2021.
	Variable
	Levels
	participants
	person-time
	vaccinations
	Unadjusted
	Minimally adjusted
	Fully adjusted

	Aerosol-generating procedures
	No
	697
	57,802
	444
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	151
	12,857
	91
	0.88 [0.70,1.11]
	0.91 [0.72,1.15]
	0.98 [0.75,1.27]

	Hand hygiene: before patient contact
	Always
	589
	50,798
	405
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	120
	12,518
	74
	0.99 [0.70,1.40]
	0.99 [0.70,1.40]
	0.97 [0.68,1.40]

	Hand hygiene: before antiseptic procedure
	Always
	642
	57,363
	436
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	61
	5,761
	35
	1.21 [0.73,2.00]
	1.21 [0.73,2.01]
	1.09 [0.64,1.88]

	Hand hygiene: after body fluid contact
	Always
	676
	60,414
	458
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	31
	2,904
	19
	0.98 [0.36,2.68]
	0.88 [0.32,2.43]
	0.52 [0.16,1.69]

	Hand hygiene: after patient environment
	Always
	560
	48,123
	390
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	152
	15,463
	89
	1.03 [0.76,1.39]
	1.00 [0.74,1.36]
	0.91 [0.66,1.26]

	Cohabitation with other HCW
	No HCWs
	683
	58,587
	477
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any HCWs
	314
	30,825
	230
	1.12 [0.94,1.33]
	1.11 [0.93,1.32]
	1.09 [0.90,1.32]

	Children in household
	No children
	352
	31,470
	228
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any children
	56
	4,432
	46
	0.96 [0.69,1.34]
	1.07 [0.74,1.54]
	0.87 [0.56,1.34]

	Elderly in household
	No elderly
	546
	49,532
	351
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any elderly
	103
	8,507
	83
	1.04 [0.80,1.34]
	1.08 [0.84,1.40]
	1.21 [0.89,1.64]

	Frequency of taking public transportation
	Never
	756
	48,575
	428
	1 (ref)
	1 (ref)
	1 (ref)

	
	One to two times per week
	414
	15,358
	104
	0.94 [0.75,1.17]
	0.96 [0.77,1.20]
	0.94 [0.74,1.21]

	
	Three or more times per week
	384
	24,980
	166
	0.94 [0.77,1.14]
	0.95 [0.79,1.16]
	0.91 [0.74,1.13]

	Work in neonates/paediatric ward
	No
	385
	21648
	167
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	901
	68936
	645
	1.22 [0.89,1.67]
	1.21 [0.88,1.66]
	1.19 [0.83,1.71]

	Work in geriatric ward
	No
	103
	8562
	57
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	978
	76934
	694
	0.97 [0.47,2.01]
	0.86 [0.42,1.79]
	0.78 [0.28,2.18]

	Work in medical ward
	No
	14
	564
	8
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	843
	68250
	616
	1.05 [0.79,1.39]
	1.05 [0.79,1.39]
	1.07 [0.78,1.46]

	Work in surgical ward
	No
	176
	9248
	86
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	963
	75264
	680
	1.06 [0.68,1.65]
	1.04 [0.66,1.61]
	0.95 [0.58,1.56]

	Work in COVID-19 specialised ward
	No
	39
	2234
	22
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	948
	75397
	676
	1.02 [0.65,1.61]
	1.00 [0.63,1.58]
	1.12 [0.68,1.82]

	Work in intensive care ward
	No
	56
	2101
	26
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	971
	76046
	690
	1.03 [0.57,1.84]
	0.96 [0.53,1.72]
	0.86 [0.43,1.71]

	Work in psychiatric ward
	No
	30
	1452
	12
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	970
	76429
	689
	1.02 [0.57,1.83]
	0.92 [0.51,1.67]
	1.26 [0.65,2.44]

	Work in other ward
	No
	19
	1069
	13
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	905
	71957
	651
	1.11 [0.82,1.51]
	1.10 [0.81,1.50]
	0.99 [0.70,1.40]



Table S3: Second vaccination period – Additional hazard ratios and associated 95% confidence intervals for the association of individual, occupational, and community factors with vaccination uptake among HCWs, VEBIS-HCW European multi-centre COVID-19 study, December 2021–April 2023.
	Variable
	Levels
	participants
	person-time
	vaccinations
	Unadjusted
	Minimally adjusted
	Fully adjusted

	Aerosol-generating procedures
	No
	929
	94,199
	270
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	165
	14,178
	43
	0.95 [0.68,1.32]
	1.00 [0.71,1.40]
	0.78 [0.53,1.15]

	Hand hygiene: before patient contact
	Always
	705
	74,075
	216
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	151
	16,802
	34
	0.89 [0.56,1.40]
	0.89 [0.56,1.40]
	0.87 [0.54,1.38]

	Hand hygiene: before antiseptic procedure
	Always
	765
	79,956
	230
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	78
	9,286
	17
	0.78 [0.36,1.68]
	0.81 [0.37,1.75]
	0.84 [0.39,1.83]

	Hand hygiene: after body fluid contact
	Always
	793
	84,298
	233
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	63
	6,783
	15
	1.49 [0.68,3.23]
	1.50 [0.69,3.26]
	1.36 [0.62,2.98]

	Hand hygiene: after patient environment
	Always
	652
	68,724
	194
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	209
	22,498
	59
	0.95 [0.66,1.38]
	0.93 [0.64,1.35]
	0.79 [0.53,1.18]

	Cohabitation with other HCW
	No HCWs
	624
	66,603
	200
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any HCWs
	414
	45,202
	135
	1.14 [0.90,1.45]
	1.08 [0.85,1.38]
	1.07 [0.83,1.39]

	Children in household
	No children
	502
	52,577
	162
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any children
	80
	8,199
	27
	0.92 [0.60,1.42]
	0.94 [0.60,1.45]
	1.11 [0.70,1.75]

	Elderly in household
	No elderly
	822
	87,596
	265
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any elderly
	102
	11,844
	33
	0.97 [0.67,1.41]
	0.99 [0.68,1.45]
	0.98 [0.64,1.49]

	Frequency of taking public transportation
	Never
	692
	50,595
	156
	1 (ref)
	1 (ref)
	1 (ref)

	
	One to two times per week
	490
	18,015
	59
	1.02 [0.75,1.39]
	1.03 [0.75,1.41]
	0.95 [0.68,1.32]

	
	Three or more times per week
	602
	40,189
	100
	0.84 [0.64,1.10]
	0.86 [0.65,1.12]
	0.81 [0.61,1.08]

	Work in neonates/paediatric ward
	No
	602
	34428
	100
	0.84 (0.64-1.09)
	0.85 (0.65-1.11)
	0.81 (0.62-1.08)

	
	Yes
	852
	78471
	264
	1 (ref)
	1 (ref)
	1 (ref)

	Work in geriatric ward
	No
	204
	15246
	51
	1.16 [0.82,1.63]
	1.19 [0.84,1.67]
	0.95 [0.64,1.40]

	
	Yes
	965
	87896
	291
	1 (ref)
	1 (ref)
	1 (ref)

	Work in medical ward
	No
	41
	3414
	11
	0.96 [0.50,1.82]
	0.85 [0.44,1.64]
	0.78 [0.39,1.59]

	
	Yes
	771
	67662
	228
	1 (ref)
	1 (ref)
	1 (ref)

	Work in surgical ward
	No
	279
	23562
	72
	0.91 [0.68,1.22]
	0.91 [0.69,1.22]
	0.81 [0.58,1.12]

	
	Yes
	889
	79383
	266
	1 (ref)
	1 (ref)
	1 (ref)

	Work in COVID-19 specialised ward
	No
	171
	14334
	49
	1.17 [0.85,1.61]
	1.16 [0.84,1.59]
	1.11 [0.79,1.57]

	
	Yes
	966
	88561
	293
	1 (ref)
	1 (ref)
	1 (ref)

	Work in intensive care ward
	No
	41
	2535
	7
	0.88 [0.41,1.90]
	0.88 [0.41,1.91]
	0.77 [0.33,1.79]

	
	Yes
	928
	83471
	278
	1 (ref)
	1 (ref)
	1 (ref)

	Work in psychiatric ward
	No
	123
	10246
	37
	1.15 [0.80,1.66]
	1.12 [0.78,1.62]
	1.09 [0.74,1.62]

	
	Yes
	992
	91548
	311
	1 (ref)
	1 (ref)
	1 (ref)

	Work in other ward
	No
	28
	2169
	4
	0.69 [0.25,1.86]
	0.55 [0.20,1.50]
	0.54 [0.20,1.48]

	
	Yes
	840
	72743
	246
	1 (ref)
	1 (ref)
	1 (ref)




Table S4: Third vaccination period – Additional hazard ratios and associated 95% confidence intervals for the association of individual, occupational, and community factors with vaccination uptake among HCWs, VEBIS-HCW European multi-centre COVID-19 study, September 2023–April 2024.
	Variable
	Levels
	participants
	person-time
	vaccinations
	Unadjusted
	Minimally adjusted
	Fully adjusted

	Aerosol-generating procedures
	No
	993
	112,196
	181
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	148
	10,495
	14
	0.70 [0.39,1.25]
	0.71 [0.40,1.27]
	0.62 [0.32,1.22]

	Hand hygiene: before patient contact
	Always
	776
	94,082
	130
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	158
	16,350
	33
	1.07 [0.61,1.89]
	1.13 [0.64,2.00]
	1.13 [0.62,2.06]

	Hand hygiene: before antiseptic procedure
	Always
	822
	98,904
	143
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	94
	10,430
	20
	1.02 [0.43,2.39]
	1.10 [0.45,2.67]
	1.10 [0.43,2.80]

	Hand hygiene: after body fluid contact
	Always
	862
	103,480
	150
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	65
	7,238
	15
	1.03 [0.37,2.88]
	1.09 [0.37,3.20]
	0.94 [0.30,2.92]

	Hand hygiene: after patient environment
	Always
	717
	87,938
	121
	1 (ref)
	1 (ref)
	1 (ref)

	
	Not always
	222
	23,462
	45
	1.33 [0.81,2.18]
	1.35 [0.82,2.23]
	1.29 [0.77,2.16]

	Cohabitation with other HCW
	No HCWs
	674
	76,673
	112
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any HCWs
	400
	47,299
	83
	0.91 [0.65,1.27]
	0.90 [0.65,1.26]
	0.86 [0.59,1.25]

	Children in household
	No children
	573
	66,490
	115
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any children
	69
	9,430
	10
	0.67 [0.34,1.31]
	0.76 [0.38,1.50]
	0.71 [0.33,1.53]

	Elderly in household
	No elderly
	868
	103,371
	158
	1 (ref)
	1 (ref)
	1 (ref)

	
	Any elderly
	106
	11,021
	26
	1.12 [0.72,1.73]
	0.98 [0.62,1.55]
	0.88 [0.52,1.47]

	Frequency of taking public transportation
	Never
	700
	60,718
	94
	1 (ref)
	1 (ref)
	1 (ref)

	
	One to two times per week
	488
	21,210
	35
	0.97 [0.63,1.50]
	0.96 [0.62,1.49]
	0.97 [0.61,1.53]

	
	Three or more times per week
	544
	41,281
	66
	0.94 [0.65,1.36]
	0.93 [0.64,1.35]
	0.91 [0.61,1.35]

	Work in neonates/paediatric ward
	No
	892
	90541
	167
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	23
	2106
	5
	1.11 [0.71,1.74]
	1.11 [0.71,1.74]
	1.40 [0.85,2.30]

	Work in geriatric ward
	No
	95
	7042
	11
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	764
	69638
	143
	1.21 [0.54,2.67]
	1.23 [0.55,2.74]
	1.31 [0.54,3.19]

	Work in medical ward
	No
	533
	36522
	57
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	86
	8160
	16
	0.83 [0.57,1.20]
	0.82 [0.57,1.19]
	0.71 [0.45,1.11]

	Work in surgical ward
	No
	494
	51778
	75
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	151
	15631
	20
	0.67 [0.42,1.06]
	0.66 [0.41,1.07]
	0.67 [0.40,1.14]

	Work in COVID-19 specialised ward
	No
	433
	44214
	70
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	90
	8198
	17
	1.20 [0.47,3.06]
	1.22 [0.47,3.13]
	1.60 [0.59,4.35]

	Work in intensive care ward
	No
	490
	51815
	74
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	992
	98649
	179
	0.99 [0.56,1.76]
	0.98 [0.55,1.75]
	1.00 [0.54,1.86]

	Work in psychiatric ward
	No
	257
	5322
	15
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	606
	32126
	52
	1.79 [0.73,4.37]
	1.82 [0.74,4.50]
	2.74 [1.01,7.41]

	Work in other ward
	No
	778
	46812
	87
	1 (ref)
	1 (ref)
	1 (ref)

	
	Yes
	535
	27745
	62
	0.87 [0.59,1.27]
	0.89 [0.60,1.30]
	0.95 [0.63,1.43]
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