[bookmark: _GoBack]Table1. Discrimination indices for differentiation between iron deficiency anemia (IDA) and β‐thalassemia trait (βTT).
	Discriminant method
	Reference
	Calculation
	Cut–off βTT
	Cut–off IDA

	England and Fraser (E&F)
	(17)
	MCV  RBC   (5 HB)  3.4
	    < 0
	      > 0    

	RBC
	(18)
	RBC
	      > 5          
	     < 5

	Mentzer
	(19)
	MCVRBC
	< 13
	> 13

	Srivastava
	(20)
	MCHRBC
	< 3.8
	> 3.8

	Shine and Lal (S&L)
	(21)
	MCV2  MCH  0.01
	< 1530
	> 1530

	Bessman (RDW)
	(22)
	RDW
	< 14 
	> 14

	Ricerca
	(23)
	RDWRBC
	< 4.4 
	> 4.4

	Green and King (G&K)
	(24)
	(MCV2  RDW)(100 HB)
	< 65
	> 65

	Das Gupta
	(25)
	1.89 RBC – 0.33 RDW –3.28
	> 0
	< 0

	Jayabose (RDWI)
	(26)
	(MCVRDW)RBC
	< 220
	> 220

	Telmissani – MCHD
	(27)
	MCHMCV
	< 0.34
	> 0.34

	Telmissani – MDHL
	(27)
	(MCH  RBC)MCV
	> 1.75
	< 1.75

	Huber– Herklotz
	(28)
	(MCH  RDW10 RBC) + RDW
	< 20
	> 20

	Kerman I
	(29)
	(MCVMCH)RBC
	< 300
	300 – 400

	Kerman II
	(29)
	(MCVMCH  10)(RBC  MCHC)
	< 85
	85 – 105

	Sirdah
	(30)
	MCV − RBC − (3 Hb)
	< 27 
	> 27

	Ehsani
	(31)
	MCV − (10 RBC)
	< 15
	 > 15

	Keikhaei
	(32)
	(HBRDW  100)(RBC2  MCHC)
	< 21
	> 21

	Nishad
	(33)
	0.615 MCV + 0.518 MCH + 0.446 RDW
	< 59
	> 59

	Wongprachum
	(34)
	(MCV  RDWRBC) – 10 HB
	< 104
	> 104

	Sehgal
	(35)
	MCV2RBC
	< 972
	> 972

	Pornprasert (MCHC)
	(36)
	MCHC
	< 31
	> 31

	Sirachainan
	(37)
	1.5 HB – 0.05 MCV
	> 14
	< 14

	Bordbar
	(38)
	  
	> 44.76
	< 44.76

	Matos and Carvalho
	(41)
	1.91 RBC + 0.44 MCHC
	> 23.85
	< 23.85

	Janel (11T)
	(39)
	Combination of RBC, Mentzer, S&L, E&F, Srivastava, G&K, RDW, RDWI,  Ricerca, Ehsani and Sirdah
	 8
	< 8

	CRUISE Index
	(40)
	MCHC + 0.603 RBC + 0.523 RDW
	 42.63
	< 42.63

	Index26
	(40)
	Combination of all indices except Janel (11T) index
	 16
	< 16

	Hisham
	(92)
	MCH × RDW / RBC
	< 67
	 67

	Hameed
	(92)
	MCH × HCT × RDW / (RBC × Hb)2
	< 220
	 220

	Ravanbakhsh-F1
	(93)
	MCV / HCT
	< 2
	 2

	Ravanbakhsh-F2
	(93)
	RDW – 3 RBC
	< 1.50
	 1.50

	Ravanbakhsh-F3
	(93)
	MCV × RDW – 100 RBC
	< 600
	 600

	Ravanbakhsh-F4
	(93)
	MCV × Hb / RDW × RBC
	< 10
	 10

	Zaghloul1
	(94)
	Hb + HCT + RBC
	> 52.50
	 52.50
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Table 1 (continued)
	Discriminant method
	Reference
	Calculation
	Cut–off βTT
	Cut–off IDA

	Zaghloul2
	(94)
	Hb + HCT + RBC − RDW
	> 37.10
	 37.10

	Kandhro1
	(95)
	RBC / HCT + 0.5 RDW
	< 8.20
	 8.20

	Kandhro2
	(95)
	RDW × 5 / RBC
	< 16.8
	 16.8

	Alparslan
	(96)
	log10 (MCH × MCHC × RDW / RBC)
	< 3.34
	 3.34

	Merdin1
	(96)
	RDW × RBC / MCV
	> 1.27
	 1.27

	Merdin2
	(96)
	RDW × RBC × Hb / MCV
	> 14.70
	 14.70

	Roth
	(51)
	1.45 ×(MCV − 82.8) / 10.28 + 0.66 × (MCH − 27.0) / 3.9 + 0.98
	< 0
	 0

	Sargolzaie
	(97)
	125.6 + 44.3 RBC – 20.9 Hb – 2.5 MCV + 20.3 MCH –12.18 MCHC
	< 0.50
	 0.50




Table 2. Descriptive statistics of blood parameters of the study groups and normalized importance (%) of hematological parameters based on the CRUISE tree algorithm (SD: standard deviation and IQR: interquartile range). 

	Hematological parameter
	TT
(n = 708)
	IDA
(n = 470)
	P-value*
	Normalized importance (%)

	
	Mean  SD
	Median (IQR)
	Mean  SD
	Median (IQR)
	
	

	MCV
	61.37  4.47
	61.30 (5.98)
	71.65  6.69
	72.15 (9)
	< 0.001
	100

	MCH
	19.52  1.63
	19.40 (1.90)
	22.08  2.94
	22.30 (3.90)
	< 0.001
	59.50

	MCHC
	31.73  1.64
	31.84 (1.55)
	30.85  3
	30.70 (3.12)
	< 0.001
	48.70

	Hb
	10.93  1.39
	10.75 (1.60)
	10.62  2.22
	10.20 (2.10)
	< 0.001
	37.20

	HCT
	34.47  4.65
	33.80 (4.98)
	34.44  6.41
	32.80 (6.52)
	< 0.001
	13.40

	RDW
	16.43  2.22
	15.90 (2)
	15.99  2.28
	15.70 (3.30)
	0.001
	17.90

	RBC
	5.61  0.64
	5.54 (0.77)
	4.79  0.68
	4.70 (0.79)
	< 0.001
	90.80



:* Mann-Whitney U test








Table 3. Sensitivity (TPR), specificity (TNR), false positive rate (FPR), false negative rate (FNR), positive predictive values (PPV) and negative predictive values (NPV) of each hematological index and classification tree algorithm for differentiation between iron deficiency anemia (IDA) and β‐thalassemia trait (βTT) with their 95% confidence interval.

	Discriminant method
	TPR (%)
	TNR (%)
	FNR (%)
	FPR (%)
	PPV (%)
	NPV (%)

	CART/GUIDE
	94.35  
(92.3995.93)
	87.23  
(83.8890.12)
	5.65
(4.077.61)
	12.77
(9.8816.12)
	91.76  
(89.5293.65)
	91.11 
(88.0993.57)

	J48
	96.61
(94.9997.82)
	88.51
(85.2891.25)
	3.39
(2.185.01)
	11.49
(8.7514.72)
	92.68   (90.5694.46)
	94.55   (91.9996.47)

	QUEST
	92.51  
(90.3294.34)
	87.45 
(84.1190.31)
	7.49
(5.669.68)
	12.55
(9.6915.89)
	91.74  
(89.4793.65)
	88.58  
(85.3391.33)

	CRUISE
	96.75   (95.1797.93)
	91.28   (88.3593.67)
	3.25
(2.074.83)
	8.72
(6.3311.65)
	94.35   (92.4295.92)
	94.91   (92.4696.75)

	Ctree
	93.79  
(91.7595.45)
	87.45  
(84.1190.31)
	6.21
(4.558.25)
	12.55
(9.6915.89)
	91.84  
(89.5993.73)
	90.33  
(87.2492.89)

	Evtree
	96.05  
(94.3397.36)
	87.45 
(84.1190.31)
	3.95
(2.645.67)
	12.13
(9.3215.43)
	92.02  
(89.8293.87)
	93.62  
(90.9195.72)

	C50
	97.60   (96.1898.60)
	90.21   
(87.1692.74)
	2.40
(1.403.82)
	9.79
(7.2612.84)
	93.76   
(91.7695.39)
	96.14  
(93.9097.74)

	LOTUS
	75.85 
(72.5278.96)
	63.62 
(59.0967.98)
	24.15
(21.0428.48)
	36.38
(32.0241.99)
	75.85 
(72.5278.96)
	63.62 
(59.0967.98)

	SVM
	86.02
(83.2488.49)
	81.92
(78.1385.29)
	13.98
(11.5116.76)
	18.08
(14.7121.87)
	87.75
(85.0890.10)
	79.54
(75.6783.05)

	England and Fraser (E&F)
	60.73
(57.0364.35)
	88.08
(84.8190.87)
	39.26
(35.6542.97)
	11.92
(9.1315.19)
	88.48
(85.3091.18)
	59.83
(56.0763.50)

	RBC
	85.31
(82.4987.84)
	69.57
(65.2073.71)
	14.69
(12.1617.51)
	30.43
(26.2934.80)
	80.86
(77.8583.62)
	75.87
(71.5479.84)

	Mentzer
	89.12
(86.6091.32)
	82.13
(78.3685.49)
	10.88
(8.6813.40)
	17.87
(14.5121.64)
	88.25
(85.6690.52)
	83.37
(79.6686.65)

	Srivastava
	74.58
(71.2077.75)
	84.26
(80.6487.43)
	25.42
(22.2528.80)
	15.74
(12.6619.36)
	87.71
(84.8290.22)
	68.75
(64.7972.52)

	Shine and Lal
(S&L)
	100
(99.48100)
	15.32
(12.1818.90)
	0
(00.52)
	84.68
(81.1087.82)
	64.01
(61.1166.85)
	100
(95100)

	Bessman (RDW)
	3.95
(2.645.67)
	80.21
(76.3283.72)
	96.04
(94.3397.36)
	19.79
(16.2823.68)
	23.14
(15.9631.68)
	35.67
(32.7838.64)

	Ricerca
	96.89
(95.3398.04)
	6.81
(4.700.09)
	3.11
(1.964.67)
	93.19
(99.9195.30)
	61.03
(58.1163.89)
	59.26
(45.0372.43)

	Green and King (G&K)
	81.36
(78.2984.16)
	80.85
(76.8084.31)
	18.64
(15.8421.71)
	19.15
(15.6923.20)
	86.49
(83.6588.99)
	74.22
(70.2077.96)

	Das Gupta
	91.38 
(89.0793.35)
	41.49
(36.9946.09)
	8.62
(6.6510.93)
	58.51
(53.9163.01)
	70.17 
(67.1073.11)
	76.17 
(70.4781.26)

	Jayabose (RDWI)
	88.56 
(85.9890.81)
	68.72  
(64.3272.89)
	11.44
(9.1914.02)
	31.28
(27.1135.68)
	81.01  
(78.0683.71)
	79.95  
(75.7183.75)

	Telmissani–MCHD
	97.03
(95.5098.16)
	5.74
(3.828.25)
	2.97
(1.844.50)
	94.26
(91.7596.18)
	60.80
(57.8863.66)
	56.25
(41.1870.52)

	Telmissani–MDHL
	52.82
(49.0756.55)
	87.87 
(84.5790.68)
	47.18
(43.4550.93)
	12.13
(9.3215.43)
	86.78 
(83.2189.83)
	55.29 
(51.6458.89)

	Huber– Herklotz
	18.78
(15.9721.86)
	87.23
(83.8890.12)
	81.22
(78.1484.03)
	12.77
(9.8816.12)
	68.91  
(61.8775.36)
	41.62  
(38.5244.78)

	Kerman I
	94.92
(93.0396.41)
	65.74  
(61.2670.03)
	5.08
(3.596.97)
	34.26
(29.9738.74)
	80.67  
(77.8283.30)
	89.56 
(85.8592.58)

	Kerman II
	88.70  
(86.1490.94)
	84.26 
(80.6487.43)
	11.30
(9.0613.86)
	15.74
(12.5719.36)
	89.46
(86.9591.63)
	83.19
(79.5286.44)

	Sirdah
	80.22
(77.1083.10)
	90.64  
(87.6493.12)
	19.77
(16.9022.90)
	9.36
(6.8812.36)
	92.81  
(90.4794.73)
	75.26  (71.5078.77)

	Ehsani
	89.12
(86.6091.32)
	84.26  
(80.6487.43)
	10.88
(8.6813.40)
	15.74
(12.5719.36)
	89.50 
(8791.67)
	83.72  
(80.0886.93)
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Table 3 (continued)
	Discriminant method
	TPR (%)
	TNR (%)
	FNR (%)
	FPR (%)
	PPV (%)
	NPV (%)

	Bordbar
	97.60  
(96.1898.60)
	57.45  
(52.8461.96)
	2.40
(1.403.82)
	42.55
(38.0447.16)
	77.55  
(74.6780.25)
	94.08 
(90.6996.51)

	Matos and Carvalho
	75.14  
(71.7978.29)
	82.13
(78.3685.49)
	24.86
(21.7128.21)
	17.87
(14.5121.64)
	86.36  (83.4088.98)
	68.68  
(64.6772.50)

	Janel (11T)

	76.13 (72.8179.23)
	91.49  (88.5993.85)
	23.87
(20.7727.19)
	8.51
(6.1511.41)
	93.09  
(90.7195.02)
	71.79 
 (6875.36)

	CRUISE Index
	77.40
(74.1480.43)
	64.47
(59.9568.80)
	22.60
(19.5725.86)
	35.53
(31.2040.05)
	76.64
(73.3779.70)
	65.44 
(60.9269.77)

	Index26
	81.92  
(78.8884.69)
	89.15 (85.9891.81)
	18.08
(15.3121.12)
	10.85
(8.1914.02)
	91.92
(89.5193.92)
	76.60  
(72.8280.09)

	Hisham
	82.77 
(79.7885.48)
	68.94 
(64.5473.09)
	17.23
(14.5220.22)
	31.06
(26.9135.46)
	80.06
(76.9782.89)
	72.65 
(68.2676.73)

	Hameed
	21.05
(18.0924.24)
	90.64
(87.6493.12)
	78.95
(75.7681.91)
	9.36
(6.8812.36)
	77.20 
(70.6382.92)
	43.25
(40.1346.41)

	Ravanbakhsh-F1
	85.17 
(82.3487.71)
	68.94 
(64.5473.09)
	14.83
(12.2917.66)
	31.06
(26.9135.46)
	80.51 
(77.4983.29)
	75.52 
(71.1779.52)

	Ravanbakhsh-F2
	78.67
(75.4781.64)
	53.62 
(48.9958.19)
	21.33
(18.3624.53)
	46.38
(41.8151.01)
	71.87
(68.5675.01)
	62.53 
(57.6067.27)

	Ravanbakhsh-F3
	86.72 
(83.9989.14)
	64.26
(59.7468.59)
	13.28
(10.8616.01)
	35.74
(31.4140.26)
	78.52 
(75.4781.35)
	76.26 
(71.7680.37)

	Ravanbakhsh-F4
	94.63
(92.7196.17)
	51.70  
(47.0856.30)
	5.37
(3.837.29)
	48.30
(43.7052.92)
	74.69
(71.7177.51)
	86.48  
(81.9190.25)

	Zaghloul1
	31.36   (27.9534.92)
	72.98   (68.7276.94)
	68.64
(65.0872.05)
	27.02
(23.0631.28)
	63.61  
(58.3268.67)
	41.38   (37.9944.81)

	Zaghloul2
	31.36   (27.9534.92)
	71.92  
(67.6275.94)
	68.64
(65.0872.05)
	28.08
(24.0632.38)
	62.71   (57.4467.77)
	41.02   (37.6444.47)

	Kandhrol1
	54.24 
(50.4957.95)
	40.85 
(36.3745.45)
	45.76
(42.0549.51)
	59.15
(54.5563.63)
	58.01  
(54.1461.79)
	  37.21  (33.0341.54)

	Kandhrol2
	82.20
(79.1884.95)
	48.09
(43.4952.71)
	17.80
(15.0520.82)
	51.91
(47.2956.51)
	70.46
(67.2273.55)
	64.21 
(58.9569.22)

	Alparslan
	85.73
(82.9488.23)
	52.98 
(48.3557.57)
	14.27
(11.7717.06)
	47.02
(42.4351.65)
	73.31
(70.1676.30)
	71.14 
(66.0975.84)

	Merdin1
	78.81 
(75.6281.77)
	79.79  
(75.8783.33)
	21.19
(18.2324.38)
	20.21
(16.6724.13)
	85.45  
(82.5188.07)
	71.43  
(67.3675.26)

	Merdin2
	62.15
(58.4665.73)
	84.26
(80.6487.43)
	37.85
(34.2741.54)
	15.74
(12.5719.36)
	85.60
(82.2788.52)
	59.64 
(55.7963.39)

	Roth
	100 
(99.48100)
	14.89 
(11.7918.44)
	0
(00.52)
	85.11
(81.5688.21)
	63.89 (60.9966.73)
	100
(94.87100)

	Sargolzaie
	48.73
(44.9952.48)
	81.06 
(77.2284.51)
	51.27
(47.5255.01)
	18.94
(15.4922.78)
	79.49 
(75.3883.19)
	51.21 
(47.5554.86)

	Keikhaei
	82.91  (79.9385.61)
	76.38  
(72.2880.15)
	17.09
(14.3920.07)
	23.62
(19.8527.72)
	84.10 
(81.1786.73)
	74.79  (70.6678.62)

	Nishad
	86.72 
(83.1089.14)
	77.23  
(73.1780.95)
	13.28
(10.8616.90)
	22.77
(19.0526.83)
	85.16  
(82.3587.68)
	79.43  
(75.4383.05)

	Wongprachum
	81.07 
(77.9983.90)
	74.26
(70.0578.15)
	18.93
(16.1022.01)
	25.74
(21.8529.95)
	82.59 
(79.5685.34)
	72.26 
(68.0376.21)

	Sehgal
	96.61  
(94.9997.82
	68.09
(63.6672.28)
	3.39
(2.185.01)
	31.91
(27.7236.34)
	82.01  
(79.2484.56)
	93.02  (89.8095.48)

	Pornprasert (MCHC)
	21.75  
(18.7724.98)
	45.75  
(41.1750.37)
	78.25
(75.0281.23)
	54.25
(49.6358.83)
	37.65  
(32.9442.55)
	27.96  (24.8131.28)

	Sirachainan
	29.24
(25.9132.74)
	80.21 
(76.3283.72)
	70.76
(67.2674.09)
	19.79
(16.2823.68)
	69
(63.4374.19)
	42.94 
(39.6446.29)



