Measurement of bronchial hyperreactivity: comparison of three Nordic dosimetric methods
Appendix 1
Mathematical notation of the mixed-effects model used
(1)					

i=1,2,...n is the index for the individual subjects; j=1,2,3 corresponds to one of the bronchial hyperreactivity (BHR) methods used (i.e., Sovijärvi, Malmberg or Nieminen); k=1,2,...nij is the order number of the measurement for individual i with BHR method j. is the modelled response as the relative change (percent) in FEV1 from the baseline of individual i with method j at one specific measurement k.  is the inhaled dose of individual i with method j at measurement k.  is the fixed-effects coefficient for the mean (relative) change in FEV1 (fixed effect) per change of 1mg in the dose for method j.  is the random dose–response slope for individual i with treatment j.  is an error term. 

[Figure Captions]
Figure 4 Cumulative dose (mg) of methacholine provoking FEV1 changes from baseline (%) for each subject with the Per Malmberg method. Regression lines showing the slopes extracted from the mixed model and individual point measurements. Panels arranged according to the slopes’ reactivity and panel title showing subject number. N=31
Figure 5 Cumulative dose (mg) of methacholine provoking FEV1 changes from baseline (%) for each subject with the Nieminen method. Regression lines showing the slopes extracted from the mixed model and individual point measurements. Panels arranged according to the slopes’ reactivity and panel title showing subject number. Note missing subjects number four, five, and six who did not performed the test with the Nieminen method. N=28
Figure 6 Dose (mg) of histamine provoking FEV1 changes from baseline (%) for each subject with the Sovijärvi method. Regression lines showing the slopes extracted from the mixed model and individual point measurements. Panels arranged according to the slopes’ reactivity and panel title showing subject number. N=31
Table 4. Predicted equivalent provocative doses (mg) and corresponding slope values.
	
Slope (FEV1 % /mg)
	PD20 (mg)
methacholine Per Malmberg
	PD20 (mg)
methacholine Nieminen
	PD15 (mg)
histamine Sovijärvi

	3
	6.911
	8.771
	7.224

	4
	5.106
	5.990
	4.861

	5
	4.037
	4.456
	3.575

	6
	3.332
	3.499
	2.781

	7
	2.833
	2.852
	2.249

	8
	2.461
	2.390
	1.871

	9
	2.174
	2.044
	1.591

	10
	1.946
	1.778
	1.376

	11
	1.760
	1.567
	1.207

	12
	1.606
	1.396
	1.070

	13
	1.476
	1.255
	0.959

	14
	1.366
	1.138
	0.866

	15
	1.270
	1.038
	0.787

	16
	1.186
	0.953
	0.720

	17
	1.113
	0.880
	0.663

	18
	1.048
	0.816
	0.612

	19
	0.990
	0.759
	0.568

	20
	0.938
	0.709
	0.530

	21
	0.891
	0.665
	0.495

	22
	0.849
	0.625
	0.465

	23
	0.810
	0.589
	0.437

	24
	0.774
	0.557
	0.412

	25
	0.742
	0.528
	0.390

	26
	0.712
	0.501
	0.369

	27
	0.684
	0.476
	0.350

	28
	0.658
	0.454
	0.333

	29
	0.634
	0.433
	0.318

	30
	0.612
	0.414
	0.303

	31
	0.591
	0.397
	0.290

	32
	0.572
	0.380
	0.277

	33
	0.554
	0.365
	0.266

	34
	0.537
	0.351
	0.255

	35
	0.520
	0.338
	0.245

	36
	0.505
	0.325
	0.236

	37
	0.491
	0.314
	0.227

	38
	0.477
	0.303
	0.219

	39
	0.464
	0.293
	0.211

	40
	0.452
	0.283
	0.204

	41
	0.441
	0.274
	0.197

	42
	0.430
	0.265
	0.191

	43
	0.419
	0.257
	0.185

	44
	0.409
	0.249
	0.179

	45
	0.399
	0.242
	0.173

	46
	0.390
	0.235
	0.168

	47
	0.382
	0.228
	0.163

	48
	0.373
	0.222
	0.159

	49
	0.365
	0.216
	0.154

	50
	0.358
	0.210
	0.150

	51
	0.350
	0.205
	0.146

	52
	0.343
	0.200
	0.142

	53
	0.336
	0.195
	0.138

	54
	0.330
	0.190
	0.135

	55
	0.323
	0.185
	0.132

	56
	0.317
	0.181
	0.128

	57
	0.311
	0.177
	0.125

	58
	0.306
	0.173
	0.122

	59
	0.300
	0.169
	0.119

	60
	0.295
	0.165
	0.117

	61
	0.290
	0.162
	0.114

	62
	0.285
	0.158
	0.112

	63
	0.280
	0.155
	0.109

	64
	0.276
	0.152
	0.107

	65
	0.271
	0.149
	0.104

	66
	0.267
	0.146
	0.102

	67
	0.263
	0.143
	0.100

	68
	0.259
	0.140
	0.098

	69
	0.255
	0.137
	0.096

	70
	0.251
	0.135
	0.094

	71
	0.247
	0.132
	0.093

	72
	0.244
	0.130
	0.091

	73
	0.240
	0.127
	0.089

	74
	0.237
	0.125
	0.087

	75
	0.233
	0.123
	0.086

	76
	0.230
	0.121
	0.084

	77
	0.227
	0.119
	0.083

	78
	0.224
	0.117
	0.081

	79
	0.221
	0.115
	0.080

	80
	0.218
	0.113
	0.078

	81
	0.215
	0.111
	0.077

	82
	0.212
	0.109
	0.076

	83
	0.210
	0.107
	0.075

	84
	0.207
	0.106
	0.073

	85
	0.205
	0.104
	0.072

	86
	0.202
	0.103
	0.071

	87
	0.200
	0.101
	0.070

	88
	0.197
	0.099
	0.069

	89
	0.195
	0.098
	0.068

	90
	0.193
	0.097
	0.067

	91
	0.190
	0.095
	0.066

	92
	0.188
	0.094
	0.065

	93
	0.186
	0.092
	0.064

	94
	0.184
	0.091
	0.063

	95
	0.182
	0.090
	0.062

	96
	0.180
	0.089
	0.061

	97
	0.178
	0.087
	0.060

	98
	0.176
	0.086
	0.059

	99
	0.174
	0.085
	0.059

	100
	0.172
	0.084
	0.058

	101
	0.171
	0.083
	0.057

	102
	0.169
	0.082
	0.056

	103
	0.167
	0.081
	0.055



