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Supplementary Table 1. Enteric fever incidence rates per 100,000 person-years described by IMD, sex and age (n=1412).
	 
	IMD Quintile (95% CI1)


	 
	1 (most deprived)
	2
	3
	4
	5 (least deprived)
	Total

	Total
	0.83
(0.76, 0.91)
	0.84
(0.77, 0.92)
	0.48
(0.43, 0.54)
	0.34
(0.29, 0.39)
	0.32
(0.28, 0.37)
	0.57
(0.54, 0.60)

	Sex
	 
	 
	 
	 
	 
	 

	Females
	0.81
(0.71, 0.92)
	0.83
(0.73, 0.94)
	0.45
(0.38, 0.54)
	0.32
(0.26, 0.39)
	0.30
(0.28, 0.42)
	0.55
(0.51, 0.59)

	Males
	0.86
(0.75, 0.97)
	0.85
(0.75, 0.97)
	0.51
(0.43, 0.61)
	0.36
(0.29, 0.44)
	0.34
(0.28, 0.42)
	0.59
(0.55, 0.64)

	Age
	 
	 
	 
	 
	 
	 

	0-4
	1.07
(1.04, 1.77)
	0.84
(0.57, 1.19)
	0.69
(0.43, 1.04)
	0.31
(0.14, 0.59)
	0.26
(0.10, 0.53)
	0.69
(0.57, 0.82)

	5-9
	1.37
(1.04, 1.77)
	1.30
(0.95, 1.72)
	1.02
(0.70, 1.43)
	0.58
(0.34, 0.91)
	0.41
(0.22, 0.70)
	0.97
(0.83, 1.13)

	10-14
	0.89
(0.61, 1.25)
	1.12
(0.78, 1.55)
	0.55
(0.31, 0.89)
	0.38
(0.19, 0.67)
	0.32
(0.15, 0.59)
	0.66
(0.54, 0.80)

	15-24
	1.06
(0.84, 1.32)
	1.28
(1.04, 1.57)
	0.75
(0.56, 1.00)
	0.67
(0.48, 0.91)
	0.65
(0.46, 0.90)
	0.91
(0.81, 1.02)

	25-44
	1.04
(0.89, 1.20)
	1.15
(1.00, 1.33)
	0.67
(0.55, 0.82)
	0.53
(0.41, 0.67)
	0.61
(0.48, 0.77)
	0.83
(0.77, 0.90)

	45-64
	0.54
(0.42, 0.70)
	0.47
(0.36, 0.60)
	0.27
(0.19, 0.37)
	0.21
(0.14, 0.25)
	0.16
(0.11, 0.24)
	0.32
(0.28, 0.36)

	65+
	0.16
(0.08, 0.28)
	0.18
(0.10, 0.30)
	0.12
(0.06, 0.21)
	0.08
(0.04, 0.15)
	0.08
(0.03, 0.14)
	0.11
(0.08, 0.15)

	1-95% CI were calculated using Byar approx. Poisson













Supplementary Table 2.  Enteric fever incidence rates per 100,000 person-years described by ethnicity, sex and age (n=1412).
	 
	Ethnicity (95% CI1)

	 
	Bangladeshi
	Black (African/
Caribbean) 
	Indian       
	Pakistani
	Other/Other Asian
	White (British/
Other)
	Total

	Total
	5.68
 (4.74, 6.76)
	0.70 
(0.54, 0.89)
	7.81
(7.18, 8.49)
	9.89
(9.08, 10.75)
	0.78
(0.64, 0.93)
	0.07
(0.06, 0.08)
	0.57
(0.54, 0.60)

	Sex
	 
	 
	 
	 
	 
	 
	 

	Females
	5.27
(3.99, 6.83)
	0.64
(0.44, 0.91)
	7.96
(7.05, 8.96)
	9.70
(8.57, 10.94)
	0.87
(0.70, 1.11)
	0.06
(0.05, 0.08)
	0.54
(0.50, 0.58)

	Males
	6.06
(4.73, 7.66)
	0.76
(0.52, 1.06)
	7.67
(6.79, 8.63)
	10.07
(8.94, 11.29)
	0.69
(0.51, 0.90)
	0.08
(0.06, 0.09)
	0.59
(0.55, 0.63)

	Age
	 
	 
	 
	 
	 
	 
	 

	0-4
	2.74
(1.10, 5.65)
	0.23
(0.03, 0.82)
	6.25
(4.25, 8.87)
	10.19
(7.88, 12.96)
	0.51
(0.23, 0.96)
	0.01
(0.00, 0.04)
	0.66
(0.55, 0.80)

	5-9
	6.69
(3.90, 10.72)
	0.77
(0.28, 1.67)
	14.25
(10.82, 18.42)
	13.31
(10.55, 16.57)
	0.58
(0.25, 1.15)
	0.01
(0.00, 0.04)
	1.08
(0.06, 1.70)

	10-14
	8.44
(5.08, 13.18)
	0.27
(0.03, 0.99)
	6.11
(3.87, 9.17)
	10.04
(7.47, 13.19)
	0.57
(0.23, 1.17)
	0.02
(0.01, 0.07)
	0.64
(0.53, 0.78)

	15-24
	5.81
(3.72, 8.64)
	0.56
(0.24, 1.10)
	8.61
(6.89, 10.61)
	12.01
(9.92, 14.42)
	0.83
(0.53, 1.23)
	0.15 
(0.11, 0.20)
	0.82
(0.73, 0.92)

	25-44
	5.36
(3.87, 7.25)
	0.73
(0.46, 1.10)
	8.50
(7.44, 9.67)
	9.37
(8.06, 10.82)
	1.09
(0.82, 1.42)
	0.12
(0.09, 0.15)
	0.79
(0.73, 0.86)

	45-64
	6.75
(3.77, 11.13)
	1.23
(0.77, 1.87)
	6.14
(4.95, 7.54)
	7.93
(5.99, 10.29)
	0.65
(0.36, 1.09)
	0.04
(0.02, 0.06)
	0.31
(0.27, 0.36)

	65+
	3.62
(0.73, 10.57)
	0.35
(0.04, 1.25)
	5.39
(3.66, 7.65)
	2.02
(0.65, 4.71)
	0.00 
(0.00, 0.00)
	0.03
(0.02, 0.06)
	0.12
(0.09, 0.16)

	1-95% CI were calculated using Byar approx. Poisson














Supplementary Table 3.  Enteric fever incidence rates per 100,000 person-years described by ethnicity and IMD (n=1412).
	 
	Ethnicity (95% CI1)

	 
	Bangladeshi
	Black (African/
Caribbean) 
	Indian       
	Pakistani
	Other
/Other Asian
	White
 (British/Other)

	IMD Quintile
	 
	 
	 
	 
	 
	 

	1 (most deprived)
	4.42 
(3.21, 5.93)
	0.43
 (0.24, 0.72)
	7.43 
(6.05, 9.04)
	7.82 
(6.81, 8.93)
	0.57 
(0.37, 0.84)
	0.05
 (0.03, 0.07)

	2
	6.03 
(4.34, 8.15)
	0.49 
(0.27, 0.80)
	8.11 
(6.89, 9.48)
	11.40
 (9.69, 13.32)
	0.59 
(0.39, 0.86)
	0.07 
(0.05, 0.10)

	3
	4.54 
(2.34, 7.92)
	0.53
 (0.23, 1.04)
	7.77 
(6.46, 9.27)
	9.09
 (7.04, 11.54)
	0.48 (0.28, 0.77)
	0.04 
(0.02, 0.06)

	4
	5.07 
(2.03, 10.45)
	0.81 
(0.29, 1.76)
	5.51
 (4.23, 7.05)
	9.62 
(6.84, 13.15)
	0.56 (0.31, 0.92)
	0.07 
(0.05, 0.09)

	5 (least deprived)
	11.48 
(5.50, 21.11)
	0.92 
(0.25, 2.35)
	6.48 
(4.96, 8.30)
	10.42
 (6.92, 15.06)
	0.50 (0.25, 0.89)
	0.08
 (0.06, 0.11)

	1-95% CI were calculated using Byar approx. Poisson










[image: ]Supplementary Figure 1. Individuals travelling abroad of Indian, Pakistani, White (British/Other) and total ethnicities, grouped by reason for travelling (A) and grouped by advice seeking pattern (B) (n=1412).
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Supplementary Figure 2. Individuals travelling abroad from each IMD quintile and total IMD, grouped by reason for travelling (A) and grouped by advice seeking pattern (B) (n=1412).












Supplementary Table 4. Negative binomial regression models with case number as an outcome, ethnicity and IMD as explanatory variables and person-years as an offset (n=1412).
	
	IMD and ethnicity only Model
	IMD, ethnicity and IMD-ethnicity interaction Model

	Variable
	Incidence risk ratio
(95% CI)
	p-value1
	Incidence risk ratio
(95% CI)
	p-value

	Ethnicity
	
	
	
	

	White (British/Other)
	Ref
	
	Ref
	

	Bangladeshi
	87.64 (68.09-112.81)
	<0.001***
	94.20 (55.00, 161.33)
	<0.001***

	Pakistani
	154.39 (127.13, 187.50)
	<0.001***
	166.58 (104.22, 266.26)
	<0.001***

	Indian
	117.88 (97.57, 142.42)
	<0.001***
	158.36 (96.97, 258. 63)
	<0.001***

	Black (African/Caribbean)
	8.56 (6.15, 11.93)
	<0.001***
	9.24 (4.70, 18.19)
	<0.001***

	Other/Other Asian
	8.98 (6.92, 11.65)
	<0.001***
	12.15 (6.72, 21.95)
	<0.001***

	IMD Quintile
	
	
	
	

	1 (most deprived)
	Ref
	
	Ref
	

	2
	1.31 (1.14, 1.50)
	<0.001***
	1.50 (0.84, 2.66)
	0.170

	3
	1.10 (0.93, 1.29)
	0.259
	0.78 (0.41, 1.50)
	0.459

	4
	1.05 (0.87, 1.27)
	0.611
	1.42 (0.81, 2.51)
	0.223

	5 (least deprived)
	1.23 (1.02, 1.50)
	0.031*
	1.76 (1.02, 3.03)
	0.043*

	IMD-Ethnicity interaction
	
	
	
	0.14482

	1-*p<0.05 **p<0.01 ***p<0.001
2-Wald’s test with significance level at p<0.05.
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Supplementary Table 5. Proportion of cases from each ethnicity in each IMD quintile (n=1412).
	
	IMD Quintile (%)

	Ethnicity
	1
	2
	3
	4
	5
	Total

	Bangladeshi
	44 (38.3)
	42 (36.5)
	12 (10.4)
	7 (6.1)
	10 (8.7)
	115 (100.0)

	Black (African/Caribbean)
	15 (31.3)
	15 (31.3)
	8 (16.7)
	6 (12.5)
	4 (8.3)
	48 (100.0)

	Indian
	100 (19.8)
	158 (31.2)
	123 (24.3)
	63 (12.5)
	62 (12.3)
	506 (100.0)

	Other/Other Asian
	26 (26.8)
	28 (28.9)
	17 (17.5)
	15 (15.5)
	11 (11.3)
	97 (100.0)

	Pakistani
	216 (42.5)
	158 (31.1)
	67 (13.2)
	39 (7.7)
	28 (5.5)
	508 (100.0)

	White (British/Other)
	19 (13.8)
	30 (21.7)
	17 (12.3)
	32 (23.2)
	40 (29.0)
	138 (100.0)

	Total
	420 (29.8)
	431 (30.5)
	244 (17.3)
	162 (11.5)
	155 (11.0)
	1412 (100.0)


























Supplementary Table 6. Model 3 repeated for 3 outcomes (hospital admission, absence from school/work and symptom severity) with interaction terms added: ethnicity-travel abroad, IMD-residence and IMD-ethnicity.
	
	Hospital Admission 
(n=1412)
	Absence from school/work
(n=1020)
	Symptom Severity
(n=1412)

	Variable
	p-value1

	Ethnicity-Travel abroad
	0.4442
	0.714
	0.148

	IMD Quintile-Residence
	0.500
	0.970
	0.686

	IMD Quintile-Ethnicity
	0.951
	0.816
	0.381

	1-*p<0.05 **p<0.01 ***p<0.001
2-Wald’s test with significance level at p<0.05.







Supplementary Table 7. Binary and ordinal logistic regressions with ethnicity and IMD as the explanatory variables and hospital admission, absence from school/work and symptom severity as main outcomes. 
	
	Unadjusted model (outcomes only)
	Model 11
	Model 22
	Model 33

	Variable
	Odds ratios
(95% CI)
	p-value4
	Odds ratios
(95% CI)
	p-value
	Odds ratios
(95% CI)
	p-value
	Odds ratios
(95% CI)
	p-value

	Outcome: Hospital Admission (n=1342 for Unadjusted Model, Model 1 and Model 2 and n=1143 for Model 3)

	Ethnicity
	
	
	
	
	
	
	
	

	White (British/Other)
	Ref
	
	
	
	Ref
	
	Ref
	

	Bangladeshi
	2.26 (1.18, 4.35)
	0.014*
	
	
	2.40 (1.23, 4.69)
	0.011*
	1.81 (0.21, 15.26)
	0.586

	Pakistani
	3.98 (2.39, 6.62)
	<0.001***
	
	
	4.28 (2.50, 7.31)
	<0.001***
	1.14 (0.30, 4.30)
	0.842

	Indian
	2.49 (1.56, 3.97)
	<0.001***
	
	
	2.79 (1.72, 4.52)
	<0.001***
	2.30 (0.92, 5.77)
	0.076

	Black (African/Caribbean)
	1.81 (0.76, 4.33)
	0.182
	
	
	2.23 (0.91, 5.45)
	0.078
	0.60 (0.12, 2.92)
	0.526

	Other/Other Asian
	4.00 (1.81, 8.88)
	0.001**
	
	
	4.21 (1.86, 9.43)
	<0.001***
	2.74 (0.96, 7.81)
	0.060

	IMD Quintile
	
	
	
	
	
	
	
	

	1 (most deprived)
	Ref
	
	
	
	Ref
	
	Ref
	

	2
	0.65 (0.43, 0.98)
	0.039*
	
	
	0.63 (0.42, 0.95)
	0.029*
	0.73 (0.46, 1.18)
	0.198

	3
	0.77 (0.47, 1.25)
	0.285
	
	
	0.76 (0.47, 1.25)
	0.286
	0.76 (0.44, 1.33)
	0.339

	4
	1.17 (0.65, 2.12)
	0.603
	
	
	1.15 (0.63, 2.10)
	0.638
	1.29 (0.63, 2.64)
	0.480

	5 (least deprived)
	0.77 (0.45, 1.32)
	0.342
	
	
	0.75 (0.44, 1.30)
	0.310
	0.88 (0.46, 1.67)
	0.688

	Sex
	
	
	
	
	
	
	
	

	Male
	
	
	Ref
	
	Ref
	
	Ref
	

	Female
	
	
	0.94
 (0.69, 1.27)
	0.691
	0.92 (0.67, 1.25)
	0.589
	0.92 (0.64, 1.33)
	0.664

	Age
	
	
	
	
	
	
	
	

	25-44
	
	
	Ref
	
	Ref
	
	Ref
	

	0-4
	
	
	1.00
 (0.54, 1.85)
	0.997
	0.74 (0.39, 1.39)
	0.348
	0.79 (0.38, 1.67)
	0.542

	5-9
	
	
	0.90 
(0.54, 1.50)
	0.696
	0.71 (0.42, 1.20)
	0.206
	1.08 (0.57, 2.05)
	0.821

	10-14
	
	
	1.01 
(0.54, 1.91)
	0.973
	0.81 (0.42, 1.55)
	0.523
	1.07 (0.50, 2.30)
	0.858

	15-24
	
	
	1.47 
(0.92, 2.34)
	0.110
	1.50 (0.92, 2.42)
	0.101
	2.16 (1.19, 3.95)
	0.012*

	45-64
	
	
	0.58 
(0.38, 0.89)
	0.012*
	0.59 (0.38, 0.92)
	0.021
	0.61 (0.37, 1.00)
	0.048*

	65+
	
	
	0.51 
(0.22, 1.18)
	0.118
	0.61 (0.26, 1.43)
	0.253
	0.56 (0.22, 1.45)
	0.234

	Residence
	
	
	
	
	
	
	
	

	Urban
	
	
	
	
	
	
	Ref
	

	Rural
	
	
	
	
	
	
	1.51 (0.56, 4.06)
	0.418

	Antibiotic Administration
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	23.95 
(10.04, 57.14)
	<0.001***

	Organism
	
	
	
	
	
	
	
	

	Salmonella Typhi
	
	
	
	
	
	
	Ref
	

	Salmonella Paratyphi A
	
	
	
	
	
	
	0.61 (0.41, 0.90)
	0.014*

	Salmonella Paratyphi B
	
	
	
	
	
	
	0.22 (0.06, 0.90)
	0.034*

	Presumed region of infection
	
	
	
	
	
	
	
	

	Africa
	
	
	
	
	
	
	Ref
	

	South Asia (India)
	
	
	
	
	
	
	0.43 (0.09, 2.00)
	0.282

	South Asia (Pakistan)
	
	
	
	
	
	
	1.44 (0.23, 8.96)
	0.695

	South Asia (Bangladesh)
	
	
	
	
	
	
	0.38 (0.03, 4.54)
	0.447

	Europe/North America/Oceania/East Asia
	
	
	
	
	
	
	0.19 (0.02, 1.70)
	0.136

	More than one region/continent
	
	
	
	
	
	
	0.67 (0.11, 4.12)
	0.668

	South Asia (other countries)
	
	
	
	
	
	
	0.27 (0.04, 1.85)
	0.183

	South/Central America
	
	
	
	
	
	
	0.91 (0.11, 7.27)
	0.928

	Southeast Asia
	
	
	
	
	
	
	0.58 (0.09, 3.52)
	0.552

	Western Asia
	
	
	
	
	
	
	1.29 (0.13, 12.85)
	0.829

	Advice sought
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.36 (0.90, 2.05)
	0.141

	Reason for travelling
	
	
	
	
	
	
	
	

	VFR
	
	
	
	
	
	
	Ref
	

	Foreign Visitor
	
	
	
	
	
	
	1 (empty)
	

	Holiday
	
	
	
	
	
	
	0.85 (0.43, 1.67)
	0.641

	New entrant
	
	
	
	
	
	
	0.49 (0.09, 2.68)
	0.408

	Other
	
	
	
	
	
	
	4.01 (0.25, 63.55)
	0.324

	Business
	
	
	
	
	
	
	1.25 (0.38, 4.16)
	0.713

	Outcome: Absence from school/ work (n=974 for Unadjusted Model, Model 1 and Model 2 and n=854 for Model 3)

	Ethnicity
	
	
	
	
	
	
	
	

	White (British/Other)
	Ref
	
	
	
	Ref
	
	Ref
	

	Bangladeshi
	1.52 (0.71, 3.25)
	0.285
	
	
	1.08 (0.49, 2.38)
	0.857
	1.14 (0.14, 9.59)
	0.903

	Pakistani
	1.11 (0.65, 1.90)
	0.695
	
	
	0.90 (0.51, 1.58)
	0.704
	1.87 (0.48, 7.28)
	0.365

	Indian
	1.35 (0.79, 2.29)
	0.270
	
	
	1.23 (0.71, 2.14)
	0.463
	2.62 (0.86, 8.03)
	0.091

	Black (African/Caribbean)
	1.80 (0.56, 5.78)
	0.323
	
	
	1.66 (0.50, 5.44)
	0.406
	2.56 (0.17, 38.03)
	0.496

	Other/Other Asian
	1.95 (0.86, 4.40)
	0.110
	
	
	1.73 (0.75, 4.01)
	0.201
	3.50 (1.01, 12.16)
	0.049

	IMD Quintile
	
	
	
	
	
	
	
	

	1
	Ref
	
	
	
	Ref
	
	Ref
	

	2
	1.06 (0.70, 1.60)
	0.794
	
	
	1.07 (0.69, 1.64)
	0.774
	0.89 (0.55, 1.43)
	0.632

	3
	1.00 (0.61, 1.65)
	0.984
	
	
	1.07 (0.63, 1.80)
	0.811
	0.85 (0.48, 1.51)
	0.579

	4
	0.64 (0.38, 1.07)
	0.089
	
	
	0.61 (0.35, 1.04)
	0.069
	0.51 (0.27, 0.96)
	0.036

	5
	0.80 (0.47, 1.37)
	0.425
	
	
	0.78 (0.45, 1.36)
	0.379
	0.62 (0.34, 1.16)
	0.136

	Sex
	
	
	
	
	
	
	
	

	Male
	
	
	Ref
	
	Ref
	
	Ref
	

	Female
	
	
	0.71 (0.52, 0.99)
	0.040*
	0.70 (0.50, 0.96)
	0.029*
	0.74 (0.51, 1.07)
	0.108

	Age
	
	
	
	
	
	
	
	

	25-44
	
	
	Ref
	
	Ref
	
	Ref
	

	0-4
	
	
	0.30 (0.52, 0.99)
	<0.001***
	0.31 (0.17, 0.56)
	<0.001***
	0.29 (0.15, 0.58)
	<0.001***

	5-9
	
	
	2.64 (1.35, 5.16)
	0.004**
	2.74 (1.39, 5.40)
	0.004**
	2.80 (1.34, 5.84)
	0.006**

	10-14
	
	
	1.94 (0.89, 4.23)
	0.093
	2.05 (0.93, 4.50)
	0.075
	2.68 (1.08, 6.69)
	0.034*

	15-24
	
	
	0.63 (0.42, 0.95)
	0.027*
	0.67 (0.44, 1.02)
	0.059
	0.62 (0.39, 0.99)
	0.044*

	45-64
	
	
	0.66 (0.40, 1.07)
	0.093
	0.65 (0.40, 1.08)
	0.096
	0.68 (0.39, 1.20)
	0.184

	65+
	
	
	0.07 (0.01, 0.25)
	<0.001***
	0.06 (0.02, 0.23)
	<0.001***
	0.07 (0.02, 0.30)
	<0.001***

	Residence
	
	
	
	
	
	
	
	

	Urban
	
	
	
	
	
	
	Ref
	

	Rural
	
	
	
	
	
	
	2.50 (0.81, 7.70)
	0.112

	Antibiotic Administration
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.12 (0.39, 3.25)
	0.829

	Organism
	
	
	
	
	
	
	
	

	Salmonella Typhi
	
	
	
	
	
	
	Ref
	

	Salmonella Paratyphi A
	
	
	
	
	
	
	0.79 (0.53, 1.17)
	0.240

	Salmonella Paratyphi B
	
	
	
	
	
	
	0.68 (0.19, 2.46)
	0.552

	Presumed region of infection
	
	
	
	
	
	
	
	

	Africa
	
	
	
	
	
	
	Ref
	

	South Asia (India)
	
	
	
	
	
	
	1.00 (0.09, 14.04)
	0.998

	South Asia (Pakistan)
	
	
	
	
	
	
	1.01 (0.06, 15.95)
	0.994

	South Asia (Bangladesh)
	
	
	
	
	
	
	2.31 (0.09, 58.96)
	0.611

	Europe/North America/Oceania/East Asia
	
	
	
	
	
	
	0.50 (0.02, 11.41)
	0.663

	More than one region/continent
	
	
	
	
	
	
	5.04 (0.18, 138.66)
	0.339

	South Asia (other countries)
	
	
	
	
	
	
	0.98 (0.05, 18.15)
	0.991

	South/Central America
	
	
	
	
	
	
	1.12 (0.06, 21.91)
	0.941

	Southeast Asia
	
	
	
	
	
	
	1.44 (0.10, 22.38)
	0.796

	Western Asia
	
	
	
	
	
	
	0.33 (0.02, 6.06)
	0.455

	Advice sought
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	0.86 (0.57, 1.30)
	0.486

	Reason for travelling
	
	
	
	
	
	
	
	

	VFR 
	
	
	
	
	
	
	Ref
	

	Foreign Visitor
	
	
	
	
	
	
	0.57 (0.05, 6.69)
	0.656

	Holiday
	
	
	
	
	
	
	2.33 (0.97, 5.59)
	0.058

	New entrant
	
	
	
	
	
	
	0.88 (0.15, 5.14)
	0.888

	Other
	
	
	
	
	
	
	3.09 (0.74, 12.85)
	0.121

	Business
	
	
	
	
	
	
	
	

	Outcome: Symptom Severity  (n=1342 for Unadjusted Model, Model 1 and Model 2 and n=1150 for Model 3)

	Ethnicity
	
	
	
	
	
	
	
	

	White (British/Other)
	Ref
	
	
	
	Ref
	
	Ref
	

	Bangladeshi
	0.65 (0.40, 1.05)
	0.078
	
	
	0.68 (0.41, 1.11)
	0.125
	0.44 (0.13, 1.51)
	0.192

	Pakistani
	0.53 (0.36, 0.77)
	0.001**
	
	
	0.55 (0.37, 0.82)
	0.003**
	0.74 (0.36, 1.54)
	0.425

	Indian
	0.54 (0.37, 0.79)
	0.001**
	
	
	0.56 (0.38, 0.82)
	0.003**
	1.03 (0.56, 1.89)
	0.925

	Black (African/Caribbean)
	0.43 (0.22, 0.84)
	0.013*
	
	
	0.45 (0.23, 0.88)
	0.020*
	0.69 (0.22, 2.12)
	0.512

	Other/Other Asian
	0.53 (0.32, 0.88)
	0.013*
	
	
	0.52 (0.37, 0.82)
	0.014*
	0.55 (0.36, 1.54)
	0.068

	IMD Quintile
	
	
	
	
	
	
	
	

	1
	Ref
	
	
	
	Ref
	
	Ref
	

	2
	0.86 (0.67, 1.12)
	0.269
	
	
	0.84 (0.65, 1.09)
	0.192
	0.85 (0.64, 1.13)
	0.263

	3
	0.98 (0.71, 1.34)
	0.885
	
	
	0.97 (0.71, 1.34)
	0.874
	0.91 (0.64, 1.28)
	0.579

	4
	0.99 (0.70, 1.42)
	0.976
	
	
	0.99 (0.69, 1.41)
	0.935
	0.95 (0.63, 1.42)
	0.786

	5
	0.84 (0.58, 1.20)
	0.327
	
	
	0.81 (0.57, 1.17)
	0.258
	0.75 (0.50, 1.12)
	0.164

	Sex
	
	
	
	
	
	
	
	

	Male
	
	
	Ref
	
	Ref
	
	Ref
	

	Female
	
	
	1.19 (0.97, 1.46)
	0.089
	1.21 (0.99, 1.48)
	0.064
	1.10 (0.88, 1.38)
	0.387

	Age
	
	
	
	
	
	
	
	

	25-44
	
	
	Ref
	
	Ref
	
	Ref
	

	0-4
	
	
	0.39 (0.26, 0.58)
	<0.001***
	0.40 (0.27, 0.61)
	<0.001***
	0.35 (0.22, 0.55)
	<0.001***

	5-9
	
	
	0.92 (0.65, 1.29)
	0.628
	0.97 (0.68, 1.37)
	0.858
	0.90 (0.62, 1.32)
	0.602

	10-14
	
	
	0.63 (0.42, 0.95)
	0.028*
	0.66 (0.44, 0.99)
	0.046*
	0.58 (0.37, 0.92)
	0.020*

	15-24
	
	
	1.11 (0.84, 1.47)
	0.454
	1.10 (0.83, 1.45)
	0.516
	1.20 (0.88, 1.65)
	0.245

	45-64
	
	
	0.65 (0.47, 0.89)
	0.007**
	0.64 (0.47, 0.88)
	0.006**
	0.64 (0.45, 0.92)
	0.014*

	65+
	
	
	0.42 (0.22, 0.81)
	0.009**
	0.40 (0.21, 0.77)
	0.006**
	0.45 (0.21, 0.94)
	0.034*

	Residence
	
	
	
	
	
	
	
	

	Urban
	
	
	
	
	
	
	Ref
	

	Rural
	
	
	
	
	
	
	2.15 (1.11, 4.16)
	0.023*

	Antibiotic Administration
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.52 (0.77, 3.01)
	0.230

	Organism
	
	
	
	
	
	
	
	

	Salmonella Typhi
	
	
	
	
	
	
	Ref
	

	Salmonella Paratyphi A
	
	
	
	
	
	
	0.64 (0.50, 0.82)
	<0.001***

	Salmonella Paratyphi B
	
	
	
	
	
	
	0.54 (0.22, 1.32)
	0.177

	Presumed region of infection
	
	
	
	
	
	
	
	

	Africa
	
	
	
	
	
	
	Ref
	

	South Asia (India)
	
	
	
	
	
	
	1.25 (0.45, 3.47)
	0.672

	South Asia (Pakistan)
	
	
	
	
	
	
	1.80 (0.60, 5.38)
	0.295

	South Asia (Bangladesh)
	
	
	
	
	
	
	3.70 (0.83, 16.41)
	0.085

	Europe/North America/Oceania/East Asia
	
	
	
	
	
	
	3.48 (0.57, 21.04)
	0.175

	More than one region/continent
	
	
	
	
	
	
	2.14 (0.67, 6.85)
	0.198

	South Asia (other countries)
	
	
	
	
	
	
	2.10 (0.54, 8.14)
	0.284

	South/Central America
	
	
	
	
	
	
	1.72 (0.44, 6.73)
	0.436

	Southeast Asia
	
	
	
	
	
	
	1.26 (0.39, 4.06)
	0.695

	Western Asia
	
	
	
	
	
	
	3.32 (0.80, 13.63)
	0.096

	Advice sought
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.25 (0.97, 1.60)
	0.086

	Reason for travelling
	
	
	
	
	
	
	
	

	VFR 
	
	
	
	
	
	
	Ref
	

	Foreign Visitor
	
	
	
	
	
	
	0.25 (0.06, 1.09)
	0.064

	Holiday
	
	
	
	
	
	
	1.52 (0.99, 2.33)
	0.055

	New entrant
	
	
	
	
	
	
	1.58 (0.47, 5.26)
	0.459

	Other
	
	
	
	
	
	
	0.93 (0.25, 3.45)
	0.912

	Business
	
	
	
	
	
	
	2.54 (1.12, 5.60)
	0.026*

	1-Outcome, sex and age group included in the model
2-Outcome, explanatory variables, sex and age included in the model
3-Outcome, explanatory variables, sex, age, residence, antibiotic administration, presumed region of infection, health advice sought, reason for travelling and organism included in the model
4-*p<0.05 **p<0.01 ***p<0.001








Supplementary Table 8. Binary and ordinal logistic regressions with ethnicity and IMD as the explanatory variables and alternative symptom severity (without multiplicated values) as the main outcome (n=1412). 

	
	Unadjusted model
 (explanatory variables only)
	Model 11
	Model 22
	Model 33

	Variable
	Odds ratios
(95% CI)
	p-value4
	Odds ratios
(95% CI)
	p-value
	Odds ratios
(95% CI)
	p-value
	Odds ratios
(95% CI)
	p-value

	Ethnicity
	
	
	
	
	
	
	
	

	White (British/Other)
	Ref
	
	
	
	Ref
	
	Ref
	

	Bangladeshi
	0.65 (0.41, 1.04)
	0.070
	
	
	0.67 (0.41, 1.08)
	0.100
	0.68 (0.41, 1.12)
	0.128

	Pakistani
	0.61 (0.42, 0.88)
	0.008**
	
	
	0.62 (0.42, 0.91)
	0.015*
	0.62 (0.41, 0.94)
	0.023*

	Indian
	0.60 (0.42, 0.86)
	0.006**
	
	
	0.61 (0.42, 0.88)
	0.008**
	0.63 (0.42, 0.94)
	0.025*

	Black (African/Caribbean)
	0.51 (0.27, 0.95)
	0.035*
	
	
	0.54 (0.29, 1.03)
	0.062
	0.48 (0.25, 0.92)
	0.028*

	Other/Other Asian
	0.72 (0.44, 1.18)
	0.190
	
	
	0.71 (0.43, 1.17)
	0.179
	0.71 (0.43, 1.17)
	0.179

	IMD Quintile
	
	
	
	
	
	
	
	

	1
	Ref
	
	
	
	Ref
	
	Ref
	

	2
	0.90 (0.70, 1.16)
	0.407
	
	
	0.86 (0.67, 1.11)
	0.262
	0.86 (0.67, 1.11)
	0.251

	3
	0.92 (0.68, 1.25)
	0.589
	
	
	0.91 (0.67, 1.24)
	0.554
	0.86 (0.63, 1.17)
	0.325

	4
	1.03 (0.73, 1.46)
	0.858
	
	
	1.01 (0.71, 1.44)
	0.937
	0.94 (0.66, 1.34)
	0.749

	5
	0.87 (0.61, 1.24)
	0.449
	
	
	0.84 (0.59, 1.20)
	0.341
	0.78 (0.54, 1.12)
	0.180

	Sex
	
	
	
	
	
	
	
	

	Male
	
	
	Ref
	
	Ref
	
	Ref
	

	Female
	
	
	1.18 (0.97, 1.44)
	0.093
	1.19 (0.98, 1.45)
	0.078
	1.23 (1.01, 1.50)
	0.043*

	Age
	
	
	
	
	
	
	
	

	25-44
	
	
	Ref
	
	Ref
	
	Ref
	

	0-4
	
	
	0.42 (0.29, 0.63)
	<0.001***
	0.44 (0.29, 0.65)
	<0.001***
	0.40 (0.27, 0.60)
	<0.001***

	5-9
	
	
	0.97 (0.69, 1.35)
	0.838
	1.01 (0.72, 1.43)
	0.936
	1.01 (0.72, 1.43)
	0.935

	10-14
	
	
	0.66 (0.44, 0.98)
	0.039*
	0.68 (0.45, 1.01)
	0.057
	0.66 (0.44, 1.00)
	0.048*

	15-24
	
	
	1.14 (0.87, 1.50)
	0.335
	1.13 (0.86, 1.49)
	0.377
	1.12 (0.85, 1.47)
	0.423

	45-64
	
	
	0.63 (0.46, 0.86)
	0.004**
	0.63 (0.46, 0.86)
	0.004**
	0.63 (0.46, 0.86)
	0.004**

	65+
	
	
	0.47 (0.25, 0.87)
	0.017*
	0.45 (0.24, 0.84)
	0.012*
	0.45 (0.24, 0.84)
	0.012*

	Residence
	
	
	
	
	
	
	
	

	Urban
	
	
	
	
	
	
	Ref
	

	Rural
	
	
	
	
	
	
	2.16 (1.23, 3.79)
	0.007**

	Travel Abroad
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.03 (0.64, 1.65)
	0.911

	Antibiotic Administration
	
	
	
	
	
	
	
	

	No
	
	
	
	
	
	
	Ref
	

	Yes
	
	
	
	
	
	
	1.74 (0.97, 3.12)
	0.063

	Organism
	
	
	
	
	
	
	
	

	Salmonella Typhi
	
	
	
	
	
	
	Ref
	

	Salmonella Paratyphi A
	
	
	
	
	
	
	0.68 (0.55, 0.84)
	<0.001***

	Salmonella Paratyphi B
	
	
	
	
	
	
	0.72 (0.41, 1.27)
	0.253

	1-Outcome, sex and age group included in the model
2-Outcome, explanatory variables, sex and age included in the model
3-Outcome, explanatory variables, sex, age, residence, travel abroad, antibiotic administration and organism included in the model
4-*p<0.05 **p<0.01 ***p<0.001
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[0 Other, please give details:
6.8 If YES, was typhoid vaccine received during/as a result of this consuttation? Y@ N v

6.9 Please state whether any altemnaive resources were consulted for health advice refated to this

trip.
O None [ Tour operator O intemet
[0 Friends and relatives. O Phamacist O unknown

[ Other, Please give details

Ifitis presumed the case acquired his/her infection abroad, please skip section 7 and
continue to the contacts and clearance forms. If there is any further relevant
information not already entered above please include it in the relevant information
box at section 8.

For cases without a relevant travel history, please complete the entire questionn:
and send to your local PHE Centre/Health Protection Team and Travel Health after
investigations are complete. Please complete as much of the form as possible. Thank
you.

_NON TRAVFL-RELATED CASES|

7.4 Was tis case dentifed by: [ Symptoms [ Wam and Inform leter [ Contactscreening
O Other (detail
(fick all that apply)
in Section &)

7.2 Does the case think that he/she has had typhoid or paratyphoid in the past?
yoONOuo

I YES, please give details

7.3 s there documented evidence of previous typhoid or paratyphoid?

yONOud
I YES, please give details

7.4 Is this case likely to be a UK acquired enteric fever infection? (If YES, continue to Q7.5)
yonguo

7.5 Has the case had contact with another probable/confimed case that could be the source?

yonguo
11 YES, was case given a Wam and Inform letter?
yongouo
Please st any suspected sources cases in Table 7.1
If NO or UNKNOWN, please complete questions from Q7.6 10 7.11.

Table 7.1: Suspected source cases

[Nameof [DOB _ [Address | HP Zone | Date of | Had potential ]| Relationship with |
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Case & contact | Ref onset [ source case | this case

suspected number travelled
as source abroad or not
(yesino)

Complete the following questions if there has not been contact with another probable
or confirmed case that could be the source

7.6 Does the case have any suggestions as o where helshe may have acquired hisher infection?

7,7_ Has the case spent time away from home within the UK in the last 28 days?
yonguo
11 YES, indicate where and when

7.8 Have any visitors from overseas been staying in the household of the case in the 28 days

before onset of iness?
yonguo
1 YES, complete fields in Table 7.2

7.9 Has anyone else in the immediate or extended family iravelled abroad to an endemic region in

the past 6 months?
yonN@vuo
1 YES, complete fields in Table 7.2

Table 7.2: Overseas visitors.

Name | DOB | Address | Relationship | HPZone | History | Defails Le. date of travel & fravel
of withthis | Ref(as | of destination, detas of the visitors
contact case contact) | enteric_| who stayed and what country
illness? | they are from
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7.10  Has the case been receiving personal health or social care inside or outside the home? Y [0

NOud
11 YES, please give details

Initial food history
741 Inthe last 28 days did the case:

« Eatany food that was bought abroad? Y
asgun
[Prompt: bought by the case or given to the case as & gift If YES, plesse speciy type of food and
country o purchase]

+ Visit any specialst delicatessens or local markets in the UK? Y
oNoud

+ Aftend partes, receptions or buffets in the UK? Y
oNoud

+ Eat meals taken at restaurants/cafesfast food outies in the UK? Y
oNoud

+ Attend any other gathering and consumed food in the UK? Y
oNoud

+ Consumed water from an unsafe source, o undertake reshwater activifies suchas Y.

oNoud

‘swimming or canoeing, or have contact vith sewage in the UK?

11 YES for any part of 7.11 please give further detais including name of venue, when visited and food
consumed/activity undertaken, etc.

If no obvious source of infection within the UK is identified
for this case, please consider administering an extended
food questionnaire to identify any potential food sources

(including imported foods).

A microbiological clearance form is provided at the end of the questionnaire.
Please use the additional sheet at the end of this form to list relevant contacts
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4 and any known LINKED CASES and to indicate the action taken for contacts
Le. potting and warn and inform letter sent

8. OTHER RELEVANT INFORMATION

THANK YOU FOR COMPLETING THIS FORM

If you are outside Public Health England (PHE), please keep a copy for your records
and return the form to your local PHE CentrelHealth Protection Team

To the PHE Centre:
Please keep a copy for your records and retum this form to:
Travel Health Section

Centre for Infectious Disease Surveillance and Control
Public Health England

61 Colindale Avenue,

London,

NWO 5EQ

Tel: 020 8200 4400 Ex 7880 / 6412 /7442

Email: travelhealth@phe.qov.uk

If you use non-PHE email, please email securely (encryption or password protected).
Aiternatively, you may upload the document to HPZone and email the name of case

and HPZone reference to travelhealth@phe gov uk for them to download directly.
Thank you.
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Microbiological clearance CASE
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Cases who are not in a risk group do not require clearance
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applicable)

Microbiological clearance
«  The first follow-up sample to be taken 1 week after completion of antibiotics

« 2further negative stool required taken 48 hours apart after first sample before
resuming normal work/school activities
« If case has a positive result discuss with the HPT

Sample

Date

Result

Comments

Sample 1
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Case excluded
from work.

YN

(=]

If no, defail the

redeploymentaltemative
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If case’s infection is liely to be travel-related: co-travellers in risk groups require
ONE faecal sample ASAP for screening but no exclusion unless symptomatic; all
non-travelling contacts and other co-travellers require “warn and inform' information,
but no screening samples or exclusion unless symptomatic.
If case’s infection is not thought to be travel-related: contacts require ‘wam and inform’
information,_and may require ONE faecal sample for screening purposes to
investigate source.

If any contacts have a positive faecal sample or become symptomatic, manage as a

case, completing

a further risk assessment and with appropriate clearancelexclusions depending on risk

group or a

All symptomatic contacts should be dealt with as possible cases (Q1

— Algorithm 2.1)

“Contacts definfions given on page &
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Contacts
if contact subsequently found to be symptomatic please contact the PHE Centre to agree exclusion and follow up action

‘Contact definitions* (reproduced from Table 4 of the Public Health Operational Guidelines for Typhaid and Paratyphoid)

‘Co-traveller: someone who travelled closely with the case who i kely 0 have been exposed {0 the same sources of infection as the case (rather than someone who merely
ravelled n the same busiplane or was in the same four group as the case). They may not necessariy v vith the case. Household: someone who livesistayed in the same
ousehold as the case and/or has shared a bathroom and/or have eaten fo0d prepared by the case regulary it the case was symptomatc and up o 43 hours after
‘Commencement o anibifics. Other contacts: may include close/sexual contacts or cose friends/amiy members viho have eaten food prepared by the case whist they were

‘Symplomaic. Wider contacts may need to be considered if here s evidence of ransmission o fo investigation of non-ravel associated cases.
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Enhanced typhoid and paratyphoid surveillance questionnaire

‘This form is for local use and for national surveillance of ALL cases of typhoid and paratyphoid.
(Please complete glectranically if possible, otherwise use capitals in biack o dark biue pen)

TMHS use only Date
TMHS REF: Lab reference: Received:

[1. QUESTIONNAIRE DETAIL S}

11 Interviewer name: 1.2 Interviewer telephone:

13 Interviewer officeladdress:

14 Interview date: [ 1.5 HPUMPZone Reference: L1
24 Firstnames: [0 2.2 Family name: [0
23 Address:

24 Postcode: L
25 TelNo (home): L 2.6 Mobile: [
27 secm@ FO vO 2.8 Date of birth: 29 Age (=) L0
210 Country of bith (Why do wie need to know this? See footnote’)
211 s this patient usually residentin UK? Y N v
212 1 YES, for how long has the patient lived here?

0-5years ] 6-15years[ 16yearsormore [ From birth [

2.13 Ethnic background (please tick one): (Why do we need to know this? See footnote’)

‘White British
White Other (please state below)
Black or Black Brilh; Caribbean
Black or Black Britsh: African
‘Asian or Asian Biilish: Indian
‘Asian or Asian Brilsh. Pakistant
“Asian or Asian Biilish. Bangladeshi

Wixed: White and Black Caribbean
Wixed: White and Black African
ixed: White and Asian

Unknown

‘Other ethnic group, please state:

[ ]

] ) ]

" Eirnity snd countryof i ar imporiant a5 oarsin e groups and he nor-UK bor may be more sfected by yphoid
n parstygho than cirs. f wa know 5 e can ke S hat sy S8 on rEventSEve messures s (rgetad spacialy
ohose groups mestat sk
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214 Name/address/igno of work piace/school/college/care home/other institutional settings [For
local use]

215 GP name; 216 GP address:

ILLNESS DETAI
34 Saimonelia [ Typhi [ Paratyphi A [ Paratyphi 8 [ Paratyphi C
32 Onset date of st symptoms (e.q_ fever, headache, GI symptoms)

33 Main clinical symptoms:

[0 Fever [0 Headache [0 Cough @ Rigors [ Diarhoea [
‘Abdominal pain

[0 Constipation [ Rash (3 vomiting [0 Asymptomatic  [I] Other, please state
3.4 Case admitied to hospital? yonN@vuo

35 Hospital name and warg [0

36 Date of admission to hospital: L 3.7 Date of discharge: [0
3.8 Duration of stay (nights) L

3.9 Stooliblood samples submitted? Y[ NI v@

3.0 Antibiotic treatment given? yonN@vuo

341 Treatment details (antibiotics given plus any failuresichanges to treatment if knovin):

3.12 Absence from work or school due to this iness? Y[ N[J UEJ  3.14 Number of
days:

RISK GROUP|

Does the case fallinto any of the following groups which represent an increased rsk for ongoing
transmission of infection? Please tick box.

] Group A: Any person of doubttulpersonal hygiene or ith unsatisactory ollet, handuashing or
hand drying faclfes at home, work or school

[CJ Group B: Children aged five years and under who attend school, pre-school, nursery or other
childcare or minding groups.

[0 Group C: People whose work involves preparing or serving unwrapped food to be served raw or
not subjected to further heating

[ Group D: Ciinical, social care or nursery staff who work with young children, the elderiy, or other
particularly vuinerable people, and whose activites increase the risk of transerting infection via the
iagco-oral route. Such actviies include helping with feeding or handiing objects that could be
transferred 1o the mouth.

[ None of the above  [1J Unknown
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/ACCINATION]

5.1 Had the case ever received a typhoid vaccination before hister ilness? Y[ NI ud
52 I1YES, was vaccine received during fhe last hree years? YO NE vl

5.3 Which vaccine? [ Injection (may be typhoid only or in combination with hepatitis A vaccine) [
Oral [ Unknown

5.4 IfNOt0 5.2, in which year was vaccine received? [@cant
rememberUnknonn

6. FOREIGN TRAVEL]

6.4 During the 28 days before becoming il, id the case return to or armive in the UK from abroad?
8' did the case become ill while abroad?) YyOnNOu

I YES, please continue vith the questions in this section, if NO please proceed to section 7.
NB. fthere was recent iravel but not within 28 Gays - please proceed to section 7.
6.2 What was the date of amrivalireturn to the UK?

6.3 Countries visited vith dates of ravel (please list all countries and.als give town if available, i
more than 4 countriesftowns please use section 8 to confinue)

Date(s) of travel
From To

Country(ies) Region(s)itown(s)

6.4 Main reason for traveling abroad (tick one). (Note: Here holiday means staying in commercial
‘accommodation such as hotel or hostel,not owned by family/fiends)

] Holiday - package (2. fighjshojeliour) [ Businessiprofessional ravel abroad
0] Holiday - independent O study abroad
0] Visting friends and relatives abroad and [ Foreign visitor to UK i YES, skip Qs 6.5 -

69)
staying in their home (includes own home) [ New entrant into UK (or study in UK) (f

YES, skip Qs 6.5 - 6.9)
0 unknovn [0 Other, please give details:

6.5 Name of hotel and tour operator (f applicable):

6.6 Did the case consultwith hisiher GP/practice nurse or a travel clini for health advice related to
‘this trip before departure? yaosovuo

67 IfNO, please give reason
[0 Have sought health advice in past




