Supplementary Material
Epidemiology and Infection “Recruiting controls from an online panel for a case-control study enabled a timely and reliable foodborne Salmonella outbreak investigation, Germany 2021”

Author’s names
Anna Luczynska 1,2,* Johannes Dreesman2, Elke Mertens 2, Mareike Wollenweber2, Delphine Perriat3**, Bettina Rosner3**

*Corresponding author
**Contributed equally to this work.

Affiliations: 
1 ECDC Fellowship Programme, Field Epidemiology path (EPIET), European Centre for Disease Control and Prevention (ECDC), Stockholm, Sweden 
2 Public Health Agency of Lower Saxony, Department for Infectious Disease Epidemiology, Germany;
3 Department of Infectious Disease Epidemiology, Robert Koch Institute, Berlin, Germany


Supplementary Table S1. Frequency-matching on age group and sex between cases and panel controls, case-control study to investigate the S. Braenderup outbreak, Germany 2021.
	[bookmark: __UnoMark__2643_34871625161]
	[bookmark: __UnoMark__2644_34871625161][bookmark: __UnoMark__2645_34871625161]female
	[bookmark: __UnoMark__2646_34871625161][bookmark: __UnoMark__2647_34871625161]male

	[bookmark: __UnoMark__2648_34871625161][bookmark: __UnoMark__2649_34871625161]age group (years)
	[bookmark: __UnoMark__2650_34871625161][bookmark: __UnoMark__2651_34871625161]cases
	[bookmark: __UnoMark__2652_34871625161][bookmark: __UnoMark__2653_34871625161]panel controls
	[bookmark: __UnoMark__2654_34871625161][bookmark: __UnoMark__2655_34871625161]frequency-matched panel controls
	[bookmark: __UnoMark__2656_34871625161][bookmark: __UnoMark__2657_34871625161]cases
	[bookmark: __UnoMark__2658_34871625161][bookmark: __UnoMark__2659_34871625161]panel controls
	[bookmark: __UnoMark__2660_34871625161][bookmark: __UnoMark__2661_34871625161]frequency-matched panel controls

	[bookmark: __UnoMark__2662_34871625161][bookmark: __UnoMark__2663_34871625161]1-17
	[bookmark: __UnoMark__2664_34871625161][bookmark: __UnoMark__2665_34871625161]4
	[bookmark: __UnoMark__2666_34871625161][bookmark: __UnoMark__2667_34871625161]12
	[bookmark: __UnoMark__2668_34871625161][bookmark: __UnoMark__2669_34871625161]12
	[bookmark: __UnoMark__2670_34871625161][bookmark: __UnoMark__2671_34871625161]5
	[bookmark: __UnoMark__2672_34871625161][bookmark: __UnoMark__2673_34871625161]13
	[bookmark: __UnoMark__2674_34871625161][bookmark: __UnoMark__2675_34871625161]13

	[bookmark: __UnoMark__2676_34871625161][bookmark: __UnoMark__2677_34871625161]18-35
	[bookmark: __UnoMark__2678_34871625161][bookmark: __UnoMark__2679_34871625161]7
	[bookmark: __UnoMark__2680_34871625161][bookmark: __UnoMark__2681_34871625161]10
	[bookmark: __UnoMark__2682_34871625161][bookmark: __UnoMark__2683_34871625161]10
	[bookmark: __UnoMark__2684_34871625161][bookmark: __UnoMark__2685_34871625161]2
	[bookmark: __UnoMark__2686_34871625161][bookmark: __UnoMark__2687_34871625161]4
	[bookmark: __UnoMark__2688_34871625161][bookmark: __UnoMark__2689_34871625161]4

	[bookmark: __UnoMark__2690_34871625161][bookmark: __UnoMark__2691_34871625161]36-59
	[bookmark: __UnoMark__2692_34871625161][bookmark: __UnoMark__2693_34871625161]4
	[bookmark: __UnoMark__2694_34871625161][bookmark: __UnoMark__2695_34871625161]41
	[bookmark: __UnoMark__2696_34871625161][bookmark: __UnoMark__2697_34871625161]12
	[bookmark: __UnoMark__2698_34871625161][bookmark: __UnoMark__2699_34871625161]0
	[bookmark: __UnoMark__2700_34871625161][bookmark: __UnoMark__2701_34871625161]20
	[bookmark: __UnoMark__2702_34871625161][bookmark: __UnoMark__2703_34871625161]0

	[bookmark: __UnoMark__2704_34871625161][bookmark: __UnoMark__2705_34871625161]≥60
	[bookmark: __UnoMark__2706_34871625161][bookmark: __UnoMark__2707_34871625161]4
	[bookmark: __UnoMark__2708_34871625161][bookmark: __UnoMark__2709_34871625161]28
	[bookmark: __UnoMark__2710_34871625161][bookmark: __UnoMark__2711_34871625161]12
	[bookmark: __UnoMark__2712_34871625161][bookmark: __UnoMark__2713_34871625161]6
	[bookmark: __UnoMark__2714_34871625161][bookmark: __UnoMark__2715_34871625161]27
	[bookmark: __UnoMark__2716_34871625161][bookmark: __UnoMark__2717_34871625161]18

	[bookmark: __UnoMark__2718_34871625161][bookmark: __UnoMark__2873_686928903][bookmark: __UnoMark__2719_34871625161][bookmark: __UnoMark__2875_686928903]total
	[bookmark: __UnoMark__2720_34871625161][bookmark: __UnoMark__2877_686928903][bookmark: __UnoMark__2721_34871625161][bookmark: __UnoMark__2879_686928903]19
	[bookmark: __UnoMark__2722_34871625161][bookmark: __UnoMark__2881_686928903][bookmark: __UnoMark__2723_34871625161][bookmark: __UnoMark__2883_686928903]91
	[bookmark: __UnoMark__2724_34871625161][bookmark: __UnoMark__2885_686928903][bookmark: __UnoMark__2725_34871625161][bookmark: __UnoMark__2887_686928903]46
	[bookmark: __UnoMark__2726_34871625161][bookmark: __UnoMark__2889_686928903][bookmark: __UnoMark__2727_34871625161][bookmark: __UnoMark__2891_686928903]13
	[bookmark: __UnoMark__2728_34871625161][bookmark: __UnoMark__2893_686928903][bookmark: __UnoMark__2729_34871625161][bookmark: __UnoMark__2895_686928903]64
	[bookmark: __UnoMark__2730_34871625161][bookmark: __UnoMark__2897_686928903]35


Panel controls were randomly selected to reach a case:control ratio of 1:3 in each age-sex category. When the intended case-control ratio was not feasible to obtain, lower control number in that category were accepted:  two controls are missing among men in the age category 1-17 years, 2 controls are missing among men in the age category 18-35, and 11 controls are missing among women in the age category 18-35 years 
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Supplementary Table S2. Food exposures among classical controls (reference) and panel controls, case-control study to investigate the S. Braenderup outbreak, Germany, 2021. 
	
	FM classical controlsa
exposed 7 days after Easter Sunday (05-11 April 2021)
n (%)
(ntot=110)
	FM panel controlsb
exposed 7 days after Easter Sunday (05-11 April 2021) 
n (%)
(ntot=81)
	FM classical controls vs exposed FM panel controls


	
	
	
	aOR (95% CI)
	p-value (Fisher)

	Apple
	91 (84)
	60 (74)
	0.53 [0.24-1.2]
	0.10

	Blueberry
	44 (40)
	22 (27)
	0.56 [0.28-1.1]
	0.09

	Blackberry
	3 (2.7)
	3 (3.7)
	1.4 [0.18-11]
	0.70

	Raspberry
	26 (24)
	18 (22)
	0.92 [0.44-1.9]
	0.86

	Strawberry
	40 (36)
	23 (28)
	0.69 [0.35-1.4]
	0.28


a FM classical controls: frequency-matched classical controls i.e. adults recruited through a classical method (random digit dialling), that are frequency-matched to adult cases on age group, sex, and federal state of residency; or children recruited through a classical method (random digit dialling) that are frequency-matched to children cases by age group and federal state of residency.
bFM panel controls: frequency-matched panel controls i.e. adult panel members that are frequency-matched to adult cases on sex and age group; or children of adult panel cGalia or Cantaloupe or Honeydew melon or similar type of melon (composite variable)
aOR: odds ratio adjusted for age and sex; CI: confidence interval; ntot: total number of participants in the study group
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Supplementary Table S3. Food exposures among classical controls (reference) and panel controls, case-control study to investigate the S. Braenderup outbreak, Germany, 2021.
	
	FM classical controlsa
exposed 7 days before the interview (July 2021) 
n (%)
(ntot=110)
	FM panel controlsb
exposed 7 days before the interview (July 2021)
n (%)
(ntot=81)
	FM classical controls vs FM panel controls


	
	
	
	OR (95% CI)
	p-value (Fisher exact test)

	Melons
	

	Any melonc
	17 (15)
	11 (14)
	0.86 [0.34-2.1]
	0.84

	Galia melon
	3 (2.7)
	6 (7.4)
	2.9 [0.58-18]
	0.17

	Cantaloupe melon
	7 (6.3)
	5 (6.2)
	0.97 [0.23-3.7]
	1.0

	Honeydew melon
	11 (10)
	7 (8.6)
	0.85 [0.27-2.5]
	0.81

	Water melon
	51 (46)
	48 (59)
	1.7 [0.91-3.1]
	0.08

	Others 
	1 (0.91)
	1 (1.2)
	1.4 [0.02-108]
	1.0

	Other fruit items
	
	
	
	

	Cherry
	60 (55)
	31 (38)
	0.52 [0.28-0.96]
	0.029*

	Mango
	23 (21)
	8 (9.9)
	0.41 (0.15-1.04)
	0.048*

	Orange
	9 (8.2)
	11 (14)
	1.8 [0.63-5.1]
	0.24

	Pineapple
	14 (13)
	17 (21)
	1.8 (0.78-4.3]
	0.16

	Pear
	21 (19)
	18 (22)
	1.2 [0.56-2.6]
	0.59

	Grape
	44 (40)
	39 (48)
	1.4 [0.75-2.6]
	0.30

	Apple
	72 (65)
	56 (69)
	1.2 [0.61-2.3]
	0.64

	Blueberry
	36 (33)
	25 (31)
	0.92 [0.47-1.8]
	0.88

	Banana
	62 (56)
	43 (53)
	0.88 [0.47-1.6]
	0.66

	Nectarine
	44 (40)
	32 (40)
	0.98 [0.52-1.8]
	1.00

	Peach
	33 (30)
	23 (28)
	0.93 [0.47-1.8]
	0.87

	Strawberry
	96 (87)
	70 (86)
	0.93 [0.37-2.4]
	1.00

	Lime
	17 (15)
	5 (6.2)
	0.36 [0.10-1.1]
	0.065

	Lemon
	50 (45)
	36 (44)
	0.96 [0.52-1.8]
	1.00

	Plum
	7 (6.4)
	7 (8.6)
	1.4 [0.39-4.8]
	0.59

	Kiwi
	20 (18)
	11 (14)
	0.71 [0.29-1.7]
	0.43

	Raspberry
	52 (47)
	34 (42)
	0.81 [0.43-1.5]
	0.56

	Other type of berry
	37 (34)
	22 (27)
	0.74 [0.37-1.4]
	0.35

	Apricot
	44 (40)
	23 (28)
	0.59 [0.31-1.2]
	0.12

	Tangerine
	6 (5.5)
	2 (2.5)
	0.44 [0.04-2.6]
	0.47

	Blackberry
	10 (9.09)
	6 (7.4)
	0.80 [0.23-2.6]
	0.80

	Pomegranate
	5 (4.6)
	2 (2.5)
	0.53 [0.05-3.4]
	0.70

	Papaya
	1 (0.91)
	0 (0)
	0.00[0.00-53]
	1.00


a FM classical controls: frequency-matched classical controls i.e. adults recruited through a classical method (random digit dialling), that are frequency-matched to adult cases on age group, sex, and federal state of residency; or children recruited through a classical method (random digit dialling) that are frequency-matched to children cases by age group and federal state of residency.
bFM panel controls: frequency-matched panel controls i.e. adult panel members that are frequency-matched to adult cases on sex and age group; or children of adult panel OR: odds ratio; 95% CI: 95% confidence interval; ntot: total number of participants in the study group
cGalia or Cantaloupe or Honeydew melon or similar type of melon (composite variable)
 * significant association between the fruit consumption and the disease, with p-value of Fisher exact test  < 0.05
OR: odds ratio; CI: confidence interval; ntot: total number of participants in the study group
8

Supplementary Table S4. Single-variable logistic regression analyses (adjusted for age group and sex), case-control study to investigate the S.Braenderup outbreak, Germany, 2021. 

	
	Cases 
exposed 7 days before disease onset
(ntot=32)
	FM classical controlsa
exposed 7 days after Easter Sunday (05-11 April 2021)
 (ntot=110)
	FM panel controlsb
exposed 7 days after Easter Sunday (05-11 April 2021)
(ntot=81)

	
	n (%)
	n (%)
	aORb [95% CI]
	p-value
	n (%)
	aORb [95% CI]
	p-value

	Melons
	
	
	
	
	
	
	

	Any melonc
	19 (59)
	6 (5.5)
	32 [11-120]
	<0.001
	7 (8.6)
	19 [6.3-71]
	<0.001

	Galia melon
	12 (38)
	1 (0.91)
	96 [15-2100]
	<0.001
	3 (3.7)
	18 [4.6-100]
	<0.001

	Cantaloupe melon
	9 (28)
	2 (1.8)
	29 [6.2-230]
	<0.001
	1 (1.2)
	27 [4.4-540]
	0.003

	Honeydew melon
	12 (38)
	6 (5.5)
	10 [3.6-34]
	<0.001
	5 (6.2)
	8.6 [2.7-31]
	<0.001

	Water melon
	10 (31)
	13 (12)
	3.7 [1.4-10]
	0.010
	9 (11)
	5.0 [1.6-16]
	0.006

	Others 
	2 (6.3)
	0 (0.00)
	n.d.
	
	0 (0.00)
	n.d.
	

	Other fruit items
	
	
	
	
	
	
	

	Apple
	29 (91)
	91 (84)
	2.0 [0.58-9.5]
	0.31
	60 (74)
	3.4 [1.0-16]
	0.069

	Blueberry
	13 (42)
	44 (40)
	1.1 [0.45-2.4]
	0.90
	22 (27)
	2.1 [0.85-5.4]
	0.11

	Raspberry
	4 (13)
	26 (24)
	0.42 [0.11-1.2]
	0.15
	18 (22)
	0.59 [0.16-1.8]
	0.38

	Strawberry
	11 (35)
	40 (36)
	0.91 [0.38-2.1]
	0.83
	23 (28)
	1.4 [0.54-3.4]
	0.50

	Blackberry
	0 (0.0)
	3 (2.7)
	n.d.
	
	3 (3.7)
	n.d.
	


a FM classical controls: frequency-matched classical controls i.e. adults recruited through a classical method (random digit dialling), that are frequency-matched to adult cases on age group, sex, and federal state of residency; or children recruited through a classical method (random digit dialling) that are frequency-matched to children cases by age group and federal state of residency.
bFM panel controls: frequency-matched panel controls i.e. adult panel members that are frequency-matched to adult cases on sex and age group; or children of adult panel cGalia or Cantaloupe or Honeydew melon or similar type of melon [composite variable)
aOR: odds ratio adjusted for age and sex; 95% CI: 95% confidence interval; ntot: total number of participants in the study group; n.d.: not determined

Supplementary Table S5. Single-variable logistic regression analyses (adjusted for age group and sex), case-control study to investigate the S. Braenderup outbreak, Germany, 2021. 

	[bookmark: _Hlk82626171]
	Cases 
exposed 7 days before disease onset
(ntot=32)
	FM classical controlsa
Exposed 7 days before the interview (July 2021)
 (ntot=110)
	FM panel controlsa
Exposed 7 days before the interview (July 2021)
 (ntot=81)

	
	n (%)
	Exposed, n (%)
	aORb (95% CI]
	p-value
	n (%)
	aOR (95% CI]
	p-value

	Melons
	
	
	
	
	
	
	

	Any melonc
	19 (59)
	17 (15)
	[bookmark: _Hlk82624614]10 [4.1-28]
	<0.001
	11 (14)
	11 [4.0-34]
	<0.001

	Galia melon
	12 (38)
	3 (2.7)
	33 [8.4-180]
	<0.001
	6 (7.4)
	9.07 [2.8-34]
	<0.001

	Cantaloupe melon
	9 (28)
	7 (6.4)
	7.0  [2.2-23]
	0.001
	5 (6.2)
	6.5 [1.8-28]
	0.007

	Honeydew melon
	12 (38)
	11 (10)
	5.8 [2.2-16]
	<0.001
	7 (8.6)
	5.8 [2.0-19]
	<0.001

	Water melon
	10 (31)
	51 (46)
	0.47 [0.18-1.1]
	0.096
	48 (59)
	0.24 [0.08-0.64]
	0.006

	Others 
	2 (6.3)
	1 (0.9)
	11 [0.82-300]
	0.084
	1 (1.2)
	3.3 [0.12-90]
	0.41

	[bookmark: _Hlk82624458]Other fruit items
	
	
	
	
	
	
	

	Orange
	12 (39)
	9 (8.2)
	7.8 [2.9-23]
	<0.001
	11 (14)
	5.1 [1.9-15]
	0.002

	Apple
	29 (91)
	72 (65)
	5.7 [1.8-26]
	0.008
	56 (69)
	4.4 [1.4-20]
	0.026

	Tangerine
	5 (16)
	6 (5.5)
	4.3 [1.0-19]
	0.047
	2 (2.5)
	11 [2.0-100]
	0.010

	Pineapple
	11 (35)
	14 (13)
	3.8 [1.4-9.9]
	0.006
	17 (21)
	2.1 [0.79-5.5]
	0.14

	Kiwi
	11 (37)
	20 (18)
	2.7 [1.1-6.4]
	0.032
	11 (14)
	4.3 [1.5-13]
	0.008

	Banana
	24 (75)
	62 (56)
	2.6 [1.1-6.7]
	0.045
	43 (53)
	3.3 [1.3-9.5]
	0.017

	Papaya
	1 (3.2)
	1 (0.91)
	5.2 [0.18-150]
	0.27
	0 (0.00)
	n.d.
	

	Pear
	9 (30)
	21 (19)
	1.9 [0.71-4.7]
	0.19
	18 (22)
	1.8 [0.66-4.9]
	0.24

	Grape
	16 (52)
	44 (40)
	1.5 [0.67-3.6]
	0.30
	39 (48)
	1.3 [0.54-3.3]
	0.55

	Pomegranate
	2 (6.5)
	5 (4.6)
	1.5 [0.20-7.4]
	0.66
	2 (2.5)
	2.5 [0.27-24]
	0.39

	Blueberry
	13 (42)
	36 (33)
	1.5 [0.62-3.4]
	0.38
	25 (31)
	2.0 [0.78-5.0]
	0.15

	Plum
	3 (9.7)
	7 (6.4)
	1.5 [0.3-5.8]
	0.62
	7 (8.6)
	1.1 [0.22-4.4]
	0.91

	Mango
	8 (26)
	23 (21)
	1.3 [0.48-3.4]
	0.58
	8 (9.9)
	3.4 [1.08-11]
	0.035

	Lemon
	13 (42)
	50 (45)
	0.90 [0.39-2.0]
	0.80
	36 (44)
	1.01 [0.41-2.4]
	0.99

	Lime
	2 (6.5)
	17 (15)
	0.35 [0.05-1.4]
	0.19
	5 (6.2)
	1.2 [0.16-6.4]
	0.81

	Nectarine
	6(19)
	44(40)
	0.35 [0.12-0.88]
	0.035
	32 (40)
	0.36 [0.12-0.95]
	0.051

	Raspberry
	4 (13)
	5 (47)
	0.16 [0.05-0.46]
	0.002
	34 (42)
	0.19 [0.05-0.57]
	0.006

	Peach
	2 (6.4)
	33 (30)
	0.15 [0.02-0.57]
	0.016
	23 (28)
	0.17 [0.02-056]
	0.023

	Apricot
	2 (6.5)
	44 (40)
	0.10 [0.02-0.37
	0.003
	23 (28)
	0.18 [0.03-0.68]
	0.027

	Strawberry
	11 (35)
	96 (87)
	0.08 [0.03-0.19]
	<0.001
	70 (86)
	0.09 [0.03-0.23]
	<0.001

	Cherry
	1 (3.2)
	60 (55)
	0.03 [0.0-0.13]
	<0.001
	31 (38)
	0.05 [0.02-0.27]
	0.005

	Blackberry
	0 (0.0)
	0 (0.0)
	n.d.
	
	6 (7.4)
	n.d.
	

	Other type of berry
	0 (0.0)
	0 (0.0)
	n.d.
	
	22 (27)
	n.d.
	


a FM classical controls: frequency-matched classical controls i.e. adults recruited through a classical method (random digit dialling), that are frequency-matched to adult cases on age group, sex, and federal state of residency; or children recruited through a classical method (random digit dialling) that are frequency-matched to children cases by age group and federal state of residency.
bFM panel controls: frequency-matched panel controls i.e. adult panel members that are frequency-matched to adult cases on sex and age group; or children of adult panel
cGalia or Cantaloupe or Honeydew melon or similar type of melon [composite variable)
aOR: odds ratio adjusted for age and sex; 95% CI: 95% confidence interval; ntot: total number of participants in the study group; n.d.: not determined


