Table 1. Nationwide AMR surveillance system in the Nordics
	Country
	AMR surveillance system in place
	Established year
	Voluntary-based
	Number of participants 
	Part of EARSS/EARS-Net

	Norway
	· Norwegian Surveillance System for Antimicrobial Drug Resistance in human pathogen (NORM) 
· Norwegian Surveillance System for antimicrobial resistance in animals, food and feed (NORM-VET)
	2000, and regulated in 2003 

2000
 
	Yes
 

 No
	All 22 diagnostic + 11 reference laboratories
 
 The Norwegian Veterinary Institute (NVI) and the Norwegian Food Safety Authority (NFSA)
	Yes
 

-

	Sweden
	· Swedish Antimicrobial Resistance Monitoring reports (Swedres-Svarm)
· Electronic notification of infectious diseases (Sminet)
· Swedish monitoring of antibiotic resistance (Svebar) – a national IT system
	2000

2004

2012
 
	-

No
 
Yes
	-
  
 

22 out of 26 clinical microbiology laboratories (90% population coverage)
	-

No
 
Yes

	Denmark
The Faroe Islands and Greenland are part of Denmark’s surveillance
	· The Danish Integrated Antimicrobial Resistance Monitoring and Research Programme (DANMAP)
	1995
	No
	10 hospital departments of clinical microbiology
	Yes

	Finland 
Åland is also part of Finland’s surveillance
	· Finnish Study Group for Antimicrobial Resistance (FiRe) 
· Antimicrobial resistance monitoring reports (Finres)
· FINRES-Vet resistance monitoring programme
	1992 

1997
 
2002
 
	Yes
 
 Yes
 
 Partially
	 21 clinical microbiology laboratories and the Bacteriology Unit of the Finnish Institute for Health and Welfare
FiRe group
	Yes

	Iceland
	· No existing AMR surveillance system
	-
	-
	-
	-



 Table 2. The results of a multilevel linear regression model examining the associations between drug categories, countries, sectors and COVID times on the square root of drug consumption. 
a. Coefficients and their p-values
	Stratification parameters
	 β
	95% CI
	 P valuea

	Intercept
	0.91
	0.76, 1.06
	< 2e-16 ***

	Drug categories
	
	
	

	Carbapenems
	Referent
	
	

	Polymyxins
	-0.17
	-0.35, -0.002
	0.04 *

	Tetracyclines
	0.4
	0.25, 0.55
	3.22e-07***

	Penicillins
	1.08
	0.93, 1.23
	< 2e-16 ***

	Other beta-lactams
	-0.01
	-0.16, 0.14 
	0.91

	Sulfonamides and trimethoprim
	-0.06
	-0.21,  0.09
	0.44

	Macrolides, lincosamides and streptogramins
	0.05
	-0.1, 0.2
	0.54

	Quinolones
	-0.08
	-0.24, 0.07
	0.27

	Other antibacterials
	0.20
	0.05, 0.35
	0.01 **

	Countries
	
	
	

	Denmark
	Referent
	
	

	Finland
	0.06
	-0.03, 0.16
	0.19

	Iceland
	0.08
	-0.01, 0.18
	0.08

	Norway
	-0.004
	-0.09, 0.09
	0.93

	Sweden
	-0.06
	-0.15, 0.04
	0.25

	Sectors
	
	
	

	Community
	Referent
	
	

	Hospital
	-0.76
	-0.83, -0.69
	< 2e-16 ***

	COVID-19 time
	
	
	

	Post-COVID-19 time
	Referent
	
	

	Pre-COVID-19 time
	0.05
	-0.01, 0.11
	0.1

	
	
	
	


Residual standard error: 0.3322 on 458 degrees of freedom
Multiple R-squared:  0.7458,	Adjusted R-squared:  0.7381 
F-statistic:    96 on 14 and 458 DF, p-value: < 2.2e-16
b. Analysis of variance (Type II tests)
Response: sqrt(Consumption)
	Variance
	Sum Sq  
	Df
	F value  
	            Pr(>F)a  

	
	
	
	
	

	Drug
	66.513   
	8  
	75.36
	< 2e-16 ***

	Countries
	1.190   
	4
	2.69
	0.03 *  

	Sectors
	60.124
	1
	544.95
	< 2e-16 ***

	COVID-19 time   
	0.299
	1
	2.71
	0.1

	Residuals
	50.53
	458
	
	



       aSignificant codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 



Table 3. The results of a negative binomial regression model examining the associations between species, countries and COVID times on the number of resistant Gram-negative isolates. 
a. Resistant Gram-negative isolates
	Stratification parameters
	 β
	95% CI
	 P valuea

	Intercept
	3.54
	3.14, 3.96
	< 2e-16 ***

	Species
	
	
	

	Pseudomonas aeruginosa
	Referent
	
	

	Klebsiella pneumoniae
	0.09
	0.45, 0.99
	0.51

	Escherichia coli
	1.96
	2.97, 3.49
	< 2e-16 ***

	Acinetobacter spp.
	-2.59
	-2.78, -2.1
	< 2e-16 ***

	Drug categories
	
	
	

	[bookmark: _Hlk172282043]Aminoglycosides
Carbapenems
	Referent
-1.02
	
-1.37, -0.66
	
6.90e-13 ***

	Fluoroquinolones
	0.83
	0.57, 1.09
	6.76e-10 ***

	Combined resistance 1
	-1.15
	-1.68, -0.61
	1.67e-06 ***

	Combined resistance 2
	-0.41
	-0.73, -0.09
	0.01 *

	Combined resistance 3
	-0.64
	-1.25, -0.03
	0.04 *

	Ceftazidime
	-0.22
	-0.74, 0.3
	0.33

	Third-generation cephalosporins
	0.69
	0.38, 1
	3.25e-05 ***

	Aminopenicillins
	2.15
	1.76, 2.58
	< 2e-16 ***

	[bookmark: _Hlk172279465]PiperacillinTazobactam  
	-0.07 
	-0.58, 0.45
	0.76

	Countries
	
	
	

	Denmark
	Referent
	
	

	Finland
	-0.31
	-0.56, -0.05
	0.02**

	Iceland
	-3.26
	-3.55, -2.96
	< 2e-16 ***

	Norway
	-0.44
	-0.69, -0.19
	0.0005 ***

	Sweden
	0.49
	0.24, 0.75
	8.83e-05 ***

	COVID-19 time
	
	
	

	Post-COVID-19 time
	Referent
	
	

	Pre-COVID-19 time
	-0.25
	-0.42, -0.09
	0.003 **


Combined resistance 1: if isolates that are resistant to at least three of the following drugs: piperacillin tazobactam, fluoroquinolones, ceftazidime and aminoglycosides, Combined resistance 2: if isolates that are resistant to third-generation cephalosporin, fluoroquinolones and aminoglycoside, Combined resistance 3: if isolates that are resistant to fluoroquinolones, aminoglycosides and carbapenems.
b. Analysis of deviance Table (Type II tests) 
Response: NumValue (the number of resistant isolates)
	Variance
	LR Chisq
	Df
	            Pr(>Chisq)a  

	
	
	
	

	COVID-19 time
	8.90
	1
	0.003 **

	Countries
	533.84
	4
	< 2e-16 ***

	Species
	631.75
	3
	< 2e-16 ***

	Drug
	300.15
	9
	< 2e-16 ***


       aSignificant codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 




Table 4. The results of a negative binomial regression model examining the associations between species, countries and COVID times on the number of resistant Gram-positive isolates. 
a. Resistant Gram-positive isolates
	Stratification parameters
	 β
	95% CI
	 P valuea

	Intercept
	2.67
	1.89, 3.5
	5.47e-11***

	Species
	
	
	

	Enterococcus faecalis
	Referent
	
	

	Enterococcus faecium
	2.89
	2.28, 3.5
	< 2e-16 ***

	Staphylococcus aureus
	1.68
	0.89, 2.37
	8.19e-08 ***

	Streptococcus pneumoniae
	-0.71
	-1.53, 0.04954
	  0.0332 *

	Drug categories
	
	
	

	Aminopenicillins
	Referent
	
	

	High-level gentamicin
	0.43
	-0.25, 1.12
	0.07

	Vancomycin
	-2.68
	-3.23, -2.13
	< 2e-16 ***

	Macrolides
	2.4
	1.69, 3.12
	1.22e-11 ***

	
	
	
	

	Countries
	
	
	

	Denmark
	Referent
	
	

	Finland
	-1.07
	-1.64, -0.49
	0.0002 ***

	Iceland
	- 2.95
	-3.56, -2.34
	< 2e-16 ***

	Norway
	-1.1
	-1.67, -0.55
	0.0001 ***

	Sweden
	0.2
	-0.36, 0.76
	0.48

	COVID-19 time
	
	
	

	Post-COVID-19 time
	Referent
	
	

	Pre-COVID-19 time
	0.09
	-0.24, 0.42
	0.59


a. Analysis of deviance Table (Type II tests) 
Response: NumValue (the number of resistant isolates)
	Variance
	LR Chisq
	Df
	Pr(>Chisq)a

	
	
	
	

	COVID-19 time
	0.28
	1
	0.59

	Countries
	123.79
	4
	< 2e-16 ***

	Species
	93.98
	1
	< 2e-16 ***

	Drug
	144.82
	3
	< 2e-16 ***


       aSignificant codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 


