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Figure S1.  Boxplot in shift work nurses and normal population. Differences between groups estimated by Mann–Whitney U as appropriate. (* P <0.05, ** P <0.01, **** P<0.0001, ns P>0.05).
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Figure S2 Interactive visualization of variable importance using the rCharts package rPlot() function. As can be seen in the plot, ELR and WBC have the largest weights.
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Figure S3 As seen in the figure, the error within the model is essentially stabilized when ntree = 100, and for safer considerations, we determined the ntree value to be 400. The model has an OOB error of 30%, and the matrix below shows misclassifications in the second and third categories.
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Figure S4  The models are validated using ROC in the test set of 522 people. (A) The XGBoost method. (B) The random forest method. (C) LASSO.

















Table S1 Randomly Split The Enrolled Population According To The Principle Of Dividing 2/3 Of The Training Set And 1/3 Of The Test Set.
	Characteristic
	Train, N = 1,0461
	Test, N = 5221
	p-value2

	Sex
	20 (1.9%)
	8 (1.5%)
	0.6

	Overnight
	727 (70%)
	366 (70%)
	0.8

	Age
	32 (29, 38)
	32 (29, 38)
	>0.9

	RBC
	4.63 (4.37, 4.90)
	4.61 (4.33, 4.92)
	0.2

	HGB
	135 (128, 142)
	136 (128, 142)
	0.9

	PLT
	274 (238, 321)
	273 (238, 317)
	0.6

	NEUT_Rate
	55 (50, 61)
	55 (50, 62)
	0.8

	MONO_Rate
	5.80 (5.00, 6.70)
	5.70 (5.00, 6.80)
	0.8

	LYMPH_Rate
	36 (31, 41)
	36 (30, 41)
	>0.9

	BASO_Count
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.5

	HCT
	41.1 (39.2, 43.0)
	41.2 (39.1, 42.8)
	0.7

	MCV
	91 (86, 94)
	91 (86, 94)
	0.2

	MCH
	30.0 (27.9, 31.0)
	30.1 (28.0, 31.3)
	0.070

	PCT
	0.26 (0.23, 0.30)
	0.26 (0.23, 0.30)
	0.6

	PDW
	15.90 (15.70, 16.10)
	15.90 (15.70, 16.10)
	0.7

	WBC
	6.75 (5.73, 7.92)
	6.84 (5.78, 7.85)
	0.7

	NEUT_Count
	3.67 (2.98, 4.65)
	3.71 (3.01, 4.52)
	>0.9

	MONO_Count
	0.39 (0.32, 0.47)
	0.39 (0.32, 0.47)
	>0.9

	LYMPH_Count
	2.35 (1.93, 2.79)
	2.33 (1.96, 2.78)
	0.9

	EO_Rate
	2.10 (1.30, 3.30)
	2.10 (1.40, 3.30)
	0.7

	EO_Count
	0.14 (0.09, 0.22)
	0.14 (0.09, 0.23)
	0.7

	BASO_Rate
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.60)
	0.4

	MCHC
	328 (321, 334)
	328 (321, 335)
	0.2

	RDW_SD
	40.40 (38.80, 42.10)
	40.60 (38.80, 42.10)
	0.7

	RDW_CV
	12.80 (12.40, 13.58)
	12.85 (12.40, 13.50)
	0.6

	MPV
	9.40 (8.80, 10.10)
	9.40 (8.80, 10.00)
	0.6

	PLCR
	22 (18, 27)
	22 (18, 26)
	0.5

	LMR
	6.13 (5.00, 7.33)
	6.11 (4.80, 7.65)
	0.9

	NLR
	1.55 (1.24, 1.96)
	1.55 (1.20, 2.07)
	0.9

	PLR
	117 (97, 143)
	116 (96, 145)
	0.7

	ELR
	0.06 (0.04, 0.10)
	0.06 (0.04, 0.10)
	0.7

	SII
	432 (322, 583)
	425 (312, 601)
	0.8

	1n (%); Median (IQR)

	2Pearson's Chi-squared test; Wilcoxon rank sum test









Table S2 Baseline data Grouped by gender.
	Characteristic
	Female, N = 1,5401
	Male, N = 281
	p-value2

	Education
	
	
	>0.9

	Bachelor
	11 (0.7%)
	0 (0%)
	

	Master
	4 (0.3%)
	0 (0%)
	

	Technical
	1,525 (99%)
	28 (100%)
	

	Overnight
	1,074 (70%)
	19 (68%)
	0.8

	Titles
	
	
	<0.001

	charge
	473 (31%)
	12 (43%)
	

	Nurse
	150 (9.7%)
	11 (39%)
	

	Practitioner
	752 (49%)
	5 (18%)
	

	Professor
	165 (11%)
	0 (0%)
	

	Age
	32 (29, 38)
	34 (29, 37)
	>0.9

	BASO_Count
	0.030 (0.020, 0.040)
	0.020 (0.020, 0.030)
	0.074

	BASO_Rate
	0.40 (0.30, 0.60)
	0.40 (0.28, 0.60)
	0.4

	ELR
	0.06 (0.04, 0.10)
	0.06 (0.04, 0.07)
	0.4

	EO_Rate
	2.10 (1.40, 3.30)
	2.05 (1.40, 2.55)
	>0.9

	HCT
	41.1 (39.2, 42.9)
	47.3 (43.1, 49.5)
	<0.001

	HGB
	135 (128, 142)
	160 (142, 170)
	<0.001

	LMR
	6.12 (4.88, 7.42)
	6.32 (5.61, 7.58)
	0.3

	LYMPH_Rate
	36 (30, 41)
	40 (35, 43)
	0.008

	MCH
	30.0 (27.9, 31.1)
	30.3 (27.8, 31.4)
	0.5

	MCHC
	328 (321, 334)
	335 (330, 343)
	<0.001

	MCV
	91 (86, 94)
	90 (85, 92)
	0.12

	MONO_Rate
	5.70 (5.00, 6.70)
	5.85 (5.38, 6.90)
	0.11

	MPV
	9.40 (8.80, 10.10)
	9.00 (8.45, 9.22)
	<0.001

	NEUT_Rate
	55 (50, 61)
	52 (47, 57)
	0.013

	NLR
	1.55 (1.23, 2.00)
	1.29 (1.09, 1.63)
	0.009

	PCT
	0.26 (0.23, 0.30)
	0.21 (0.18, 0.24)
	<0.001

	PDW
	15.90 (15.70, 16.10)
	15.90 (15.60, 16.20)
	0.6

	PLCR
	22 (18, 27)
	19 (15, 21)
	0.002

	PLR
	117 (97, 144)
	107 (73, 124)
	0.020

	PLT
	274 (238, 320)
	244 (208, 268)
	0.007

	RBC
	4.61 (4.35, 4.89)
	5.28 (5.05, 5.45)
	<0.001

	RDW_CV
	12.80 (12.40, 13.50)
	13.00 (12.50, 13.30)
	>0.9

	RDW_SD
	40.45 (38.80, 42.10)
	39.95 (38.48, 41.82)
	0.3

	SII
	432 (323, 587)
	319 (237, 439)
	0.001

	WBC
	6.78 (5.76, 7.89)
	5.92 (5.14, 8.04)
	0.14

	1n (%); Median (IQR)

	2Fisher's exact test; Pearson's Chi-squared test; Wilcoxon rank sum test






Table S3 Baseline data Grouped by Degree.
	Characteristic
	Bachelor, N = 111
	Master, N = 41
	Technical, N = 1,5531
	p-value2

	Sex
	
	
	
	>0.9

	Female
	11 (100%)
	4 (100%)
	1,525 (98%)
	

	Male
	0 (0%)
	0 (0%)
	28 (1.8%)
	

	Overnight
	3 (27%)
	4 (100%)
	1,086 (70%)
	0.003

	Titles
	
	
	
	0.001

	charge
	6 (55%)
	0 (0%)
	479 (31%)
	

	Nurse
	0 (0%)
	0 (0%)
	161 (10%)
	

	Practitioner
	5 (45%)
	0 (0%)
	752 (48%)
	

	Professor
	0 (0%)
	4 (100%)
	161 (10%)
	

	Age
	35 (33, 38)
	38 (38, 39)
	32 (29, 38)
	0.058

	BASO_Count
	0.020 (0.020, 0.025)
	0.025 (0.020, 0.033)
	0.030 (0.020, 0.040)
	0.13

	BASO_Rate
	0.30 (0.30, 0.30)
	0.35 (0.30, 0.43)
	0.40 (0.30, 0.60)
	0.026

	ELR
	0.05 (0.04, 0.08)
	0.03 (0.02, 0.03)
	0.06 (0.04, 0.10)
	0.019

	EO_Rate
	1.90 (1.40, 2.50)
	0.75 (0.63, 0.80)
	2.10 (1.40, 3.30)
	0.006

	HCT
	40.2 (39.2, 42.7)
	36.1 (35.9, 36.4)
	41.2 (39.2, 43.0)
	0.010

	HGB
	136 (125, 140)
	112 (112, 114)
	135 (128, 142)
	0.008

	LMR
	6.29 (5.36, 6.57)
	6.25 (5.51, 7.01)
	6.12 (4.90, 7.43)
	>0.9

	LYMPH_Rate
	36 (33, 43)
	27 (25, 29)
	36 (30, 41)
	0.055

	MCH
	31.1 (23.1, 31.6)
	20.2 (20.2, 20.3)
	30.0 (28.0, 31.1)
	0.003

	MCHC
	328 (322, 331)
	313 (312, 316)
	328 (321, 334)
	0.027

	MCV
	94 (72, 96)
	64 (64, 65)
	91 (86, 94)
	0.003

	MONO_Rate
	5.60 (5.15, 6.30)
	4.20 (3.80, 4.80)
	5.70 (5.00, 6.70)
	0.044

	MPV
	10.40 (10.10, 10.65)
	9.00 (9.00, 9.12)
	9.40 (8.80, 10.00)
	0.040

	NEUT_Rate
	56 (49, 60)
	68 (66, 70)
	55 (50, 61)
	0.020

	NLR
	1.55 (1.15, 1.81)
	2.49 (2.26, 2.78)
	1.55 (1.22, 1.99)
	0.039

	PCT
	0.22 (0.21, 0.30)
	0.28 (0.27, 0.28)
	0.26 (0.23, 0.30)
	0.5

	PDW
	16.20 (15.80, 16.20)
	15.60 (15.47, 15.70)
	15.90 (15.70, 16.10)
	0.023

	PLCR
	29 (28, 31)
	22 (22, 23)
	22 (18, 26)
	0.032

	PLR
	104 (82, 112)
	150 (136, 162)
	117 (97, 144)
	0.022

	PLT
	260 (203, 288)
	301 (288, 309)
	273 (238, 320)
	0.2

	RBC
	4.51 (4.44, 5.37)
	5.56 (5.56, 5.62)
	4.62 (4.35, 4.90)
	0.010

	RDW_CV
	12.60 (12.50, 14.10)
	15.80 (15.62, 16.02)
	12.80 (12.40, 13.50)
	0.006

	RDW_SD
	40.70 (36.50, 41.85)
	35.40 (34.88, 36.07)
	40.40 (38.80, 42.10)
	0.006

	SII
	330 (314, 487)
	724 (623, 857)
	429 (321, 585)
	0.028

	WBC
	7.19 (5.70, 8.76)
	7.50 (7.18, 7.90)
	6.77 (5.74, 7.89)
	0.4

	1n (%); Median (IQR)

	2Fisher's exact test; Kruskal-Wallis rank sum test






Table S4 Baseline data Grouped by position.
	Characteristic
	Practical Nurse, 
N = 1611
	Junior nurses, 
N = 7571
	Intermediate Nurse, N = 4851
	Senior Nurse, 
N = 1651
	p-value2

	Sex
	
	
	
	
	<0.001

	Female
	150 (93%)
	752 (99%)
	473 (98%)
	165 (100%)
	

	Male
	11 (6.8%)
	5 (0.7%)
	12 (2.5%)
	0 (0%)
	

	Education
	
	
	
	
	0.001

	Bachelor
	0 (0%)
	5 (0.7%)
	6 (1.2%)
	0 (0%)
	

	Master
	0 (0%)
	0 (0%)
	0 (0%)
	4 (2.4%)
	

	Technical
	161 (100%)
	752 (99%)
	479 (99%)
	161 (98%)
	

	Overnight
	149 (93%)
	681 (90%)
	259 (53%)
	4 (2.4%)
	<0.001

	Age
	27 (25, 30)
	30 (28, 32)
	36 (33, 43)
	53 (45, 55)
	<0.001

	BASO_Count
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	0.6

	BASO_Rate
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.60)
	0.50 (0.40, 0.60)
	<0.001

	ELR
	0.05 (0.04, 0.08)
	0.05 (0.04, 0.09)
	0.07 (0.04, 0.10)
	0.07 (0.04, 0.11)
	<0.001

	EO_Rate
	1.90 (1.40, 2.80)
	2.00 (1.30, 3.20)
	2.20 (1.40, 3.40)
	2.50 (1.70, 3.70)
	<0.001

	HCT
	41.5 (39.3, 43.2)
	41.2 (39.4, 42.9)
	41.0 (39.1, 42.8)
	40.5 (38.5, 43.1)
	0.095

	HGB
	136 (128, 143)
	136 (129, 142)
	134 (127, 141)
	133 (124, 142)
	0.005

	LMR
	6.11 (4.94, 7.37)
	6.26 (5.07, 7.43)
	5.84 (4.60, 7.28)
	6.51 (5.14, 7.77)
	<0.001

	LYMPH_Rate
	36 (30, 42)
	36 (31, 42)
	35 (29, 40)
	35 (31, 40)
	0.001

	MCH
	30.1 (27.9, 31.2)
	30.2 (28.7, 31.1)
	29.7 (27.5, 30.9)
	29.9 (25.3, 31.1)
	0.008

	MCHC
	328 (319, 335)
	329 (323, 335)
	327 (320, 334)
	325 (317, 331)
	<0.001

	MCV
	91 (86, 94)
	91 (88, 94)
	90 (85, 93)
	90 (80, 95)
	0.072

	MONO_Rate
	5.80 (5.00, 6.70)
	5.80 (5.00, 6.60)
	5.80 (5.00, 6.90)
	5.60 (4.90, 6.40)
	0.2

	MPV
	9.50 (8.90, 10.30)
	9.40 (8.80, 10.00)
	9.50 (8.90, 10.10)
	9.10 (8.70, 9.60)
	0.001

	NEUT_Rate
	55 (49, 61)
	54 (49, 61)
	56 (51, 62)
	55 (50, 60)
	0.011

	NLR
	1.52 (1.18, 2.04)
	1.51 (1.19, 1.93)
	1.61 (1.28, 2.13)
	1.56 (1.26, 1.90)
	0.003

	PCT
	0.27 (0.24, 0.31)
	0.26 (0.22, 0.30)
	0.26 (0.23, 0.29)
	0.26 (0.22, 0.30)
	0.037

	PDW
	15.90 (15.60, 16.20)
	15.90 (15.70, 16.10)
	15.90 (15.70, 16.10)
	15.80 (15.50, 16.00)
	<0.001

	PLCR
	23 (19, 29)
	22 (18, 27)
	22 (18, 27)
	21 (18, 24)
	0.004

	PLR
	105 (84, 121)
	116 (94, 139)
	121 (100, 149)
	131 (105, 163)
	<0.001

	PLT
	278 (243, 323)
	272 (238, 320)
	271 (236, 316)
	281 (243, 328)
	0.2

	RBC
	4.68 (4.35, 5.10)
	4.60 (4.34, 4.84)
	4.63 (4.36, 4.94)
	4.66 (4.36, 4.99)
	0.055

	RDW_CV
	12.90 (12.40, 13.50)
	12.80 (12.30, 13.40)
	12.90 (12.40, 13.60)
	13.10 (12.50, 14.50)
	<0.001

	RDW_SD
	40.40 (38.60, 42.00)
	40.40 (38.80, 42.10)
	40.30 (38.70, 41.90)
	41.00 (39.00, 43.10)
	0.038

	SII
	437 (311, 597)
	419 (316, 575)
	448 (327, 614)
	425 (340, 564)
	0.2

	WBC
	7.83 (6.66, 9.09)
	6.81 (5.77, 7.85)
	6.72 (5.66, 7.79)
	6.03 (5.26, 7.04)
	<0.001

	1n (%); Median (IQR)

	2Fisher's exact test; Kruskal-Wallis rank sum test

























Table S5 Baseline data after 1:1 propensity matching according to age Grouped by whether they worked long night shifts (Sort by P-value.).
	Characteristic
	No, N = 1611
	Yes, N = 1611
	p-value2

	WBC
	6.29 (5.47, 7.52)
	7.07 (5.82, 8.05)
	0.003

	PLR
	121 (101, 155)
	113 (92, 139)
	0.004

	NEUT#
	3.45 (2.95, 4.17)
	3.80 (3.03, 4.72)
	0.019

	LYMPH#
	2.27 (1.80, 2.65)
	2.33 (1.98, 2.96)
	0.031

	Age
	35 (32, 38)
	34 (29, 38)
	0.082

	MONO#
	0.38 (0.30, 0.48)
	0.40 (0.34, 0.48)
	0.090

	PDW
	15.90 (15.70, 16.20)
	15.90 (15.70, 16.10)
	0.12

	PLT
	270 (237, 329)
	271 (230, 311)
	0.15

	PCT
	0.27 (0.23, 0.30)
	0.26 (0.22, 0.29)
	0.2

	Sex
	5 (3.1%)
	9 (5.6%)
	0.3

	RBC
	4.56 (4.27, 4.90)
	4.62 (4.34, 4.90)
	0.3

	BASO%
	0.40 (0.30, 0.60)
	0.40 (0.30, 0.50)
	0.3

	RDW_SD
	40.40 (38.60, 42.50)
	40.20 (38.50, 42.00)
	0.3

	HGB
	135 (128, 141)
	137 (128, 142)
	0.4

	EO%
	2.00 (1.40, 3.10)
	1.90 (1.30, 3.20)
	0.5

	PLCR
	22 (18, 26)
	23 (18, 28)
	0.5

	ELR
	0.06 (0.04, 0.10)
	0.05 (0.04, 0.09)
	0.5

	HCT
	41.1 (39.1, 43.1)
	41.4 (39.3, 42.8)
	0.6

	MPV
	9.40 (8.90, 9.90)
	9.50 (8.80, 10.30)
	0.6

	SII
	415 (328, 591)
	420 (305, 579)
	0.6

	LMR
	6.26 (4.88, 7.52)
	6.29 (5.00, 7.53)
	0.7

	NEUT%
	56 (50, 60)
	56 (49, 61)
	0.8

	MONO%
	5.80 (5.10, 6.60)
	5.80 (5.10, 6.40)
	0.8

	MCV
	91 (87, 93)
	91 (86, 94)
	0.8

	EO#
	0.13 (0.08, 0.20)
	0.13 (0.09, 0.23)
	0.8

	RDW_CV
	12.70 (12.30, 13.60)
	12.90 (12.30, 13.50)
	0.8

	LYMPH%
	36 (31, 41)
	36 (30, 41)
	>0.9

	BASO#
	0.030 (0.020, 0.040)
	0.030 (0.020, 0.040)
	>0.9

	MCH
	30.1 (28.2, 31.3)
	30.0 (28.0, 31.1)
	>0.9

	MCHC
	328 (322, 335)
	328 (322, 334)
	0.9

	NLR
	1.53 (1.24, 1.94)
	1.58 (1.23, 2.01)
	>0.9

	1n (%); Median (IQR)

	2Pearson's Chi-squared test; Wilcoxon rank sum test.










Table S6 ROC curve analysis of the relationship between the presence or absence of night shifts and Hematological indicators.
	
	Auc(95%CI)
	Threshold
	Specificity
	Sensitivity
	Youden

	WBC
	0.608(0.577-0.638)
	6.975
	0.665
	0.504
	0.169

	PLR
	0.582(0.551-0.612)
	129.353
	0.448
	0.669
	0.117

	ELR
	0.576(0.545-0.606)
	0.091
	0.362
	0.763
	0.125

	RDW_CV
	0.56(0.529-0.592)
	14.25
	0.229
	0.861
	0.09

	BASO_Rate
	0.559(0.529-0.59)
	0.75
	0.164
	0.917
	0.081

	MCHC
	0.555(0.524-0.585)
	332.5
	0.752
	0.349
	0.1

	MPV
	0.55(0.52-0.58)
	9.95
	0.779
	0.317
	0.096

	RDW_SD
	0.545(0.513-0.577)
	40.75
	0.524
	0.588
	0.112

	PLCR
	0.542(0.512-0.572)
	24.65
	0.726
	0.371
	0.097

	PCT
	0.528(0.496-0.559)
	0.245
	0.413
	0.634
	0.047

	MCH
	0.525(0.493-0.557)
	27.05
	0.263
	0.83
	0.093

	RBC
	0.524(0.492-0.555)
	4.965
	0.263
	0.801
	0.065

	HGB
	0.519(0.487-0.551)
	134.5
	0.503
	0.55
	0.053

	MCV
	0.514(0.482-0.546)
	85
	0.276
	0.802
	0.078

	PDW
	0.511(0.48-0.542)
	15.95
	0.627
	0.409
	0.036

	NLR
	0.508(0.477-0.538)
	1.171
	0.827
	0.225
	0.052

	SII
	0.506(0.475-0.537)
	437.766
	0.547
	0.494
	0.041

	PLT
	0.506(0.474-0.537)
	219.5
	0.171
	0.858
	0.029

	HCT
	0.503(0.471-0.535)
	39.35
	0.305
	0.744
	0.049

	LMR
	0.502(0.471-0.533)
	7.427
	0.276
	0.759
	0.035

	BASO_Count
	0.495(0.465-0.525)
	0.035
	0.651
	0.368
	0.018
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