Supplemental Table 1. Classification of knowledge, attitudes and practices (KAP) surrounding influenza vaccination
	KAP score1
	KAP criteria
	Survey question
	Range2
	Composite coding

	Susceptibility
	Perceived influenza susceptibility
	If you are unable to or don't get an influenza vaccination, what do you think your chance of getting the flu this season will be?
	7-point Likert 
(1 = Almost zero chance, 
7 = Almost certain)
	Negative: sum of three variables equals 0
Positive: sum of three variables ≥1

	
	
	How worried are you about getting sick with influenza during this coming influenza season?
	5-point Likert
(1 = Not at all worried, 
5 = Extremely worried)
	

	
	
	I get sick with influenza and other respiratory viruses more easily than other people my age
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	

	Safety
	Perceived safety of influenza vaccine
	Influenza vaccination is safe
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	Not done

	Knowledge
	Self-reported knowledge about seasonal influenza vaccine
	How much do you know about the influenza vaccine that is available each year?
	5-point Likert
(1 = Not at all, 
5 = Great deal)
	Not done

	Benefit
	Emotional benefit of vaccination (e.g., anticipated regret if not vaccinated)
	If I don't get an influenza vaccination, I will regret it
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	Not done

	
	Attitude towards vaccination
	Compared to your co-workers at your health facility, how favorable or unfavorable is your attitude toward influenza vaccination?
	7-point Likert 
(1 = Extremely less favorable, 
7 = Extremely more favorable)
	Not done

	
	Perceived vaccine effectiveness
	How effective do you think the influenza vaccine is in preventing you from getting sick with influenza?
	5-point Likert
(1 = Not at all effective, 
5 = Extremely effective)
	Negative: sum of three variables equals 0
Positive: sum of three variables ≥1

	
	
	If you get an influenza vaccination, what do you think your chance of getting sick with influenza will be this year?
	7-point Likert
(1 = Almost certain,
7 = Almost zero chance)
	

	
	
	If I get an influenza vaccination, I will be less likely to miss work because of getting sick with influenza
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	

	
	Perceived vaccination protection for co-workers or patient
	If I get an influenza vaccination, I will be less likely to pass the influenza virus on to co-workers and patients at my health facility
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	Not done

	Cue to action
	Supervisor recommendation
	Employees at my healthcare facility are discouraged from coming to work when they have flu symptoms
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	Negative: sum of two variables equals 0
Positive: sum of two variables ≥1

	
	
	Employees at my healthcare facility are encouraged to go home if they have flu symptoms at work
	5-point Likert
(1 = Strongly disagree, 
5 = Strongly agree)
	

	Abbreviations: KAP, knowledge, attitudes, and practices

	1 KAP scores were calculated by adding 2 points if participant rated 4 - 5 to 5-point Likert scale question or rated 5 - 7 to 7-point Likert scale question and adding 1 point if participant rated 3 for 5-point Likert scale question or rated 4 for 7-point Likert scale question

	2 Likert scores were dichotomized for each KAP question, using responses greater than midpoint as positive and midpoint and lower as negative













Supplemental Table 2. Demographic and occupational characteristics associated with the five-year frequency of receipt of influenza vaccine among healthcare personnel, Israel, 2016–2019
	 
	
	 
	Frequency of influenza vaccination
	Odds of receiving frequent vs. infrequent vaccination 2

	Characteristics
	Unique HCP 1
n (Col%) 
	Total HCP
n (%)
	Never
n (%)
	Infrequently
n (%)
	Frequently
n (%)
	cOR 3
(95% CI)
	aOR 3
(95% CI)

	All
	2126
	3515
	989
	1204
	1322
	 
	 

	Hospital
	 
	 
	 
	 
	 
	 
	 

	Soroka Medical Center
	1089 (51.2)
	1757 (50.0)
	509 (29.0)
	686 (39.0)
	562 (32.0)
	Ref
	Ref

	Rabin Medical Center
	1037 (48.8)
	1758 (50.0)
	480 (27.3)
	518 (29.5)
	760 (43.2)
	1.66 (1.37 - 2.01)
	1.64 (1.34 - 2.00)

	Age (years)
	 
	 
	 
	 
	 
	 
	 

	18-34
	525 (24.7)
	754 (21.5)
	181 (24.0)
	331 (43.9)
	242 (32.1)
	0.4 (0.31 - 0.52)
	0.44 (0.33 - 0.58)

	35-49
	936 (44.0)
	1601 (45.5)
	455 (28.4)
	566 (35.4)
	580 (36.2)
	0.62 (0.50 - 0.77)
	0.66 (0.52 - 0.83)

	≥50
	665 (31.3)
	1160 (33.0)
	353 (30.4)
	307 (26.5)
	500 (43.1)
	Ref
	Ref

	Sex
	 
	 
	 
	 
	 
	 
	 

	Male
	575 (27.0)
	937 (26.7)
	218 (23.3)
	347 (37.0)
	372 (39.7)
	Ref
	 NA

	Female
	1551 (73.0)
	2578 (73.3)
	771 (29.9)
	857 (33.2)
	950 (36.9)
	1.03 (0.83 - 1.27)
	 NA

	Ethnicity
	 
	 
	 
	 
	 
	 
	 

	Non-ultra-orthodox Jewish
	1857 (87.3)
	3101 (88.2)
	878 (28.3)
	1038 (33.5)
	1185 (38.2)
	Ref
	Ref

	Ultra-orthodox Jewish
	42 (2.0)
	66 (1.9)
	17 (25.8)
	17 (25.8)
	32 (48.5)
	1.53 (0.75 - 3.09)
	1.14 (0.52 - 2.48)

	Arab
	227 (10.7)
	348 (9.9)
	94 (27.0)
	149 (42.8)
	105 (30.2)
	0.59 (0.43 - 0.81)
	0.82 (0.58 - 1.15)

	Occupation
	 
	 
	 
	 
	 
	 
	 

	Physicians
	456 (21.4)
	715 (20.3)
	126 (17.6)
	276 (38.6)
	313 (43.8)
	Ref
	 NA

	Nurses, technicians
	1270 (59.7)
	2132 (60.7)
	643 (30.2)
	703 (33.0)
	786 (36.9)
	0.94 (0.75 - 1.18)
	 NA

	Allied personnel
	400 (18.8)
	668 (19.0)
	220 (32.9)
	225 (33.7)
	223 (33.4)
	0.85 (0.63 - 1.14)
	 NA

	Medical care setting
	 
	 
	 
	 
	 
	 
	 

	Outpatient
	352 (16.6)
	915 (26.0)
	242 (26.4)
	344 (37.6)
	329 (36.0)
	Ref
	Ref

	Inpatient
	1743 (82.0)
	1458 (41.5)
	422 (28.9)
	484 (33.2)
	552 (37.9)
	1.46 (1.12 - 1.91)
	1.47 (1.11 - 1.94)

	Unknown
	31 (1.5)
	834 (23.7)
	246 (29.5)
	270 (32.4)
	318 (38.1)
	-
	-

	Overall health status 4
	 
	308 (8.8)
	79 (25.6)
	106 (34.4)
	123 (39.9)
	 
	 

	Excellent
	618 (29.1)
	 
	 
	 
	 
	Ref
	Ref

	Very Good
	871 (41.0)
	3104 (88.3)
	879 (28.3)
	1039 (33.5)
	1186 (38.2)
	1.18 (1.00 - 1.38)
	1.12 (0.94 - 1.33)

	Good
	487 (22.9)
	387 (11.0)
	103 (26.6)
	156 (40.3)
	128 (33.1)
	1.23 (1.02 - 1.48)
	1.11 (0.91 - 1.36)

	Fair or Poor
	150 (7.1)
	24 (0.7)
	7 (29.2)
	9 (37.5)
	8 (33.3)
	1.30 (0.99 - 1.70)
	1.18 (0.89 - 1.57)

	Smoking status
	 
	 
	 
	 
	 
	 
	 

	No
	1868 (87.9)
	2853 (81.2)
	836 (29.3)
	982 (34.4)
	1035 (36.3)
	Ref
	Ref

	Yes
	244 (11.5)
	662 (18.8)
	153 (23.1)
	222 (33.5)
	287 (43.4)
	0.68 (0.51 - 0.91)
	0.63 (0.46 - 0.85)

	Unknown
	14 (0.7)
	549 (15.6)
	179 (32.6)
	213 (38.8)
	157 (28.6)
	-
	-

	Chronic condition 5
	 
	
	
	
	
	 
	 

	No
	1719 (80.9)
	2900 (82.5)
	789 (27.2)
	973 (33.6)
	1138 (39.2)
	Ref
	Ref

	Yes
	407 (19.1)
	66 (1.9)
	21 (31.8)
	18 (27.3)
	27 (40.9)
	1.25 (1.03 - 1.53)
	1.17 (0.95 - 1.45)

	Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; cOR, crude odds ratio; HCP, healthcare personnel.

	1 1,004 HCP participated in one season only, 855 participated in two seasons, and 267 participated in all three seasons.

	2 Never vaccinated HCP were excluded from analysis.

	3 Robust sandwich variance estimator was used to account for repeated measurements.

	4 At the beginning of each season, participants self-reported their overall health status.

	5 Having a medical condition was defined as receiving medical care for ≥1 of the following conditions: hematologic disorders, diabetes, chronic cardiovascular disease, cancer, chronic kidney disease, liver disease, chronic pulmonary disease, metabolic disease, nutritional disease, endocrinologic disease, and neuromuscular disease.





Supplemental Table 3. Knowledge, attitudes, and practices (KAP) by frequency of influenza vaccination status, Israel, 2016–2019
	KAP criteria
	Frequency of influenza vaccination

	
	Never
n (Col%)
	Infrequently
n (Col%)
	Frequently
n (Col%)

	Perceived influenza susceptibility
	 
	 
	 

	Not susceptible
	623 (86.3)
	888 (71.3)
	611 (52.6)

	Susceptible
	99 (13.7)
	357 (28.7)
	551 (47.4)

	Perceived safety of influenza vaccine
	 
	 
	 

	Not safe
	511 (70.8)
	547 (43.9)
	216 (18.6)

	Safe
	211 (29.2)
	698 (56.1)
	946 (81.4)

	Self-reported knowledge about seasonal influenza vaccine
	 
	 
	 

	Limited knowledge
	341 (47.2)
	615 (49.4)
	507 (43.6)

	Extensive knowledge
	381 (52.8)
	630 (50.6)
	655 (56.4)

	Emotional benefits of vaccination 
(e.g., anticipated regret if not vaccinated)
	 
	 
	 

	No emotional benefits
	695 (96.3)
	956 (76.8)
	491 (42.3)

	Some emotional benefits
	27 (3.7)
	289 (23.2)
	671 (57.7)

	Attitude towards vaccination
	 
	 
	 

	Less favorable
	662 (91.7)
	799 (64.2)
	344 (29.6)

	More favorable
	60 (8.3)
	446 (35.8)
	818 (70.4)

	Perceived vaccine effectiveness
	 
	 
	 

	Not effective
	454 (62.9)
	531 (42.7)
	178 (15.3)

	Effective
	268 (37.1)
	714 (57.3)
	984 (84.7)

	Perceived vaccination protection for 
co-workers or patients
	 
	 
	 

	No protection
	527 (73.0)
	625 (50.2)
	307 (26.4)

	Some protection
	195 (27.0)
	620 (49.8)
	855 (73.6)

	Supervisor recommendation
	 
	 
	 

	No
	338 (46.8)
	568 (45.6)
	592 (50.9)

	Yes
	384 (53.2)
	677 (54.4)
	570 (49.1)

	Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; cOR, crude odds ratio.


Supplemental Table 4. Knowledge, attitudes, and practices (KAP) associated with current season vaccination status using a continuous coding for KAP scores, Israel, 2016–2019
	KAP score1
	Vaccine uptake
	Odds of KAP score in vaccinated vs. unvaccinated HCP

	
	Unvaccinated
Median (IQR)
	Vaccinated
Median (IQR)
	cOR
(95% CI)
	aOR
(95% CI)

	Overall HCP (n = 3,125)
	 
	 
	 
	 

	Susceptibility score
	1 (0 - 2)
	2 (1 - 3)
	1.41 (1.35 - 1.48)
	1.44 (1.37 - 1.51)

	Safety score
	1 (0 - 2)
	2 (2 - 2)
	2.37 (2.14 - 2.63)
	2.34 (2.10 - 2.61)

	Knowledge score
	2 (1 - 2)
	2 (1 - 2)
	1.08 (0.99 - 1.18)
	1.06 (0.97 - 1.16)

	Benefit score
	4 (2 - 7)
	10 (7 - 11)
	1.49 (1.45 - 1.54)
	1.49 (1.44 - 1.53)

	Cue to action score
	2 (0 - 3)
	2 (0 - 3)
	1.01 (0.97 - 1.06)
	1.01 (0.97 - 1.06)

	 
	 
	 
	 
	 

	Infrequently vaccinated HCP
(n = 1,478)
	 
	 
	 
	 

	Not vaccinated in prior year
	 
	 
	 
	 

	Susceptibility score
	1 (0 - 2)
	2 (1 - 3)
	1.24 (1.12 - 1.38)
	1.24 (1.12 - 1.39)

	Safety score
	1 (0 - 2)
	2 (1 - 2)
	1.87 (1.52 - 2.31)
	1.84 (1.48 - 2.28)

	Knowledge score
	2 (1 - 2)
	2 (1 - 2)
	1.04 (0.86 - 1.27)
	1.01 (0.82 - 1.24)

	Benefit score
	4 (2 - 6.75)
	7 (4 - 10)
	1.28 (1.21 - 1.36)
	1.29 (1.22 - 1.37)

	Cue to action score
	2 (0 - 3)
	2 (1 - 3)
	1.10 (1.00 - 1.22)
	1.12 (1.01 - 1.24)

	 
	 
	 
	 
	 

	Vaccinated in prior year
	 
	 
	 
	 

	Susceptibility score
	1 (0 - 2)
	2 (1 - 3)
	1.30 (1.15 - 1.47)
	1.32 (1.16 - 1.50)

	Safety score
	2 (1 - 2)
	2 (1 - 2)
	1.70 (1.34 - 2.16)
	1.80 (1.40 - 2.32)

	Knowledge score
	1.5 (1 - 2)
	1 (1 - 2)
	1.07 (0.86 - 1.34)
	1.12 (0.89 - 1.40)

	Benefit score
	6 (4 - 9)
	9 (7 - 11)
	1.27 (1.20 - 1.35)
	1.28 (1.21 - 1.36)

	Cue to action score
	2 (0 - 3)
	2 (0 - 3)
	0.94 (0.84 - 1.05)
	0.93 (0.83 - 1.05)

	Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; cOR, crude odds ratio.

	1 KAP scores were calculated by adding 2 points if participant rated 4 - 5 to 5-point Likert scale question or rated 5 - 7 to 7-point Likert scale question and adding 1 point if participant rated 3 for 5-point Likert scale question or rated 4 for 7-point Likert scale question






















Supplemental Figure 1. Percentage of healthcare personnel vaccinated with influenza, and percentage of influenza detection among study participants over time, by influenza season, 2016–2019
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