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1. Supplementary Tables

	Variable
	Total (N=243), Mean ± SD
	DSW (N=96), Mean ± SD
	NSW (N=147), Mean ± SD
	p-value

	Age (years)
	43.3 ± 12.2
	40.1 ± 13.0
	45.5 ± 11.1
	<0.001*

	BMI (kg/m²)
	23.67 ± 3.92
	23.09 ± 3.94
	24.05 ± 3.88
	0.065


Supplementary Table S1. Baseline characteristics (age and BMI) by shift work status. Data are presented as mean ± standard deviation (SD). The table compares total participants (N = 243) and two subgroups: DSW (n = 96) and NSW (n = 147). Age and body mass index (BMI) are reported across groups. Group differences were assessed using appropriate statistical tests, with p-values indicating the level of significance. A p-value < 0.05 was considered statistically significant. (*p < 0.05).

	Variable
	Category
	Total N (%)
	DSW N (%)
	NSW N (%)
	χ²
	p-value

	Menopause
	No
	173 (71.2)
	77 (80.2)
	96 (65.3)
	6.29
	0.012*

	
	Yes
	70 (28.8)
	19 (19.8)
	51 (34.7)
	—
	—

	Smoking (ever)
	No
	152 (62.6)
	69 (71.9)
	83 (56.5)
	5.89
	0.015*

	
	Yes
	91 (37.4)
	27 (28.1)
	64 (43.5)
	—
	—

	Alcohol drinking (ever)
	No
	74 (30.5)
	30 (31.3)
	44 (29.9)
	0.05
	0.827

	
	Yes
	169 (69.5)
	66 (68.8)
	103 (70.1)
	—
	—

	Regular physical activity
	No
	138 (56.8)
	55 (57.3)
	83 (56.5)
	0.02
	0.899

	
	Yes
	105 (43.2)
	41 (42.7)
	64 (43.5)
	—
	—

	Sleep quality
	Good
	136 (56.0)
	63 (65.6)
	73 (49.7)
	6.01
	0.014*

	
	Poor
	107 (44.0)
	33 (34.4)
	74 (50.3)
	—
	—


Supplementary Table S2. Menopausal state and lifestyle characteristics by shift work status. Data are presented as number and percentage [n (%)]. The table compares total participants (N = 243) and two subgroups: DSW (n = 96) and NSW (n = 147). Group differences between categorical variables were assessed using the chi-square (χ²) test. P-values indicate statistical significance, with p < 0.05 considered significant (*p < 0.05). Missing values are not shown in subgroup rows where the χ² test is reported once per variable.
 
	Variable
	Category
	N (%)

	NS exposure duration (years)
	Short (1–10 years)
	84 (57.1)

	
	Long (11–35 years)
	63 (42.9)

	Cumulative exposure (number of lifetime NS)
	Low (<500 lifetime night shifts)
	96 (65.3)

	
	High (≥500 lifetime night shifts)
	51 (34.7)


Supplementary Table S3. Night shift exposure metrics among NSW participants. Data are presented as number and percentage [n (%)]. Exposure variables include duration of night shift work (short: 1–10 years; long: 11–35 years) and cumulative lifetime exposure to night shifts (low: <500 lifetime night shifts; high: ≥500 lifetime night shifts). Percentages are calculated within the NSW population (N = 147).

	Index
	Range
	Category
	DSW (n = 95) n (%)
	NSW (n = 147) n (%)
	χ²
	p-value

	NLR
	< 2
	Low-Normal
	42 (44.2)
	65 (44.2)
	2.44
	0.486

	
	2–3
	Intermediate
	37 (38.9)
	63 (42.9)
	
	

	
	3–5
	Moderate
	15 (15.8)
	15 (10.2)
	
	

	
	> 5
	High
	1 (1.1)
	4 (2.7)
	
	

	PLR
	< 150
	Low-Normal
	88 (92.6)
	135 (91.8)
	1.32
	0.516

	
	150–300
	Intermediate
	7 (7.4)
	10 (6.8)
	
	

	
	> 300
	High
	0 (0.0)
	2 (1.4)
	
	

	MLR
	< 0.3
	Low-Normal
	78 (82.1)
	125 (85.0)
	2.96
	0.228

	
	0.3–0.5
	Intermediate
	17 (17.9)
	19 (12.9)
	
	

	
	> 0.5
	High
	0 (0.0)
	3 (2.0)
	
	

	NMR
	< 10
	Monocyte-predominant
	24 (25.3)
	42 (28.6)
	0.59
	0.745

	
	10–15
	Balanced
	64 (67.4)
	92 (62.6)
	
	

	
	> 15
	Neutrophil-predominant
	7 (7.4)
	13 (8.8)
	
	

	SII
	< 500
	Low-Normal
	44 (46.3)
	56 (38.1)
	2.63
	0.269

	
	500–1000
	Intermediate
	39 (41.1)
	76 (51.7)
	
	

	
	> 1000
	High
	12 (12.6)
	15 (10.2)
	
	


Supplementary Table S4. Distribution of leukocyte-derived inflammatory indices in DSW and NSW groups. Data are presented as number and percentage [n (%)]. The table reports the distribution of neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII). Indices are classified into predefined clinical categories. Comparisons between DSW (n = 95) and NSW (n = 147) groups were performed using the chi-square (χ²) test. P-values indicate group differences, with statistical significance defined as p < 0.05.

	Cytokine
	Range
	Category
	DSW (n = 96) n (%)
	NSW (n = 147) n (%)
	χ²
	p-value

	IL-6 (pg/mL)
	< 1
	Low/Basal
	31 (32.6)
	16 (10.9)
	17.56
	<0.001*

	
	1–5
	Normal
	60 (63.2)
	124 (84.4)
	
	

	
	5–20
	Mildly elevated
	4 (4.2)
	5 (3.4)
	
	

	
	> 20
	Highly elevated
	1 (1.1)
	2 (1.4)
	
	

	IL-8 (pg/mL)
	< 5
	Low/Basal
	73 (76.8)
	105 (71.4)
	0.63
	0.427

	
	5–30
	Normal
	23 (24.2)
	42 (28.6)
	
	

	
	30–100
	Mildly elevated
	0 (0.0)
	0 (0.0)
	
	

	
	> 100
	Highly elevated
	0 (0.0)
	0 (0.0)
	
	

	IL-18 (pg/mL)
	< 100
	Low/Basal
	21 (22.1)
	1 (0.7)
	33.45
	<0.001*

	
	100–300
	Normal
	69 (72.6)
	125 (85.0)
	
	

	
	300–600
	Mildly elevated
	6 (6.3)
	21 (14.3)
	
	

	
	> 600
	Highly elevated
	0 (0.0)
	0 (0.0)
	
	

	TNF-α (pg/mL)
	< 5
	Low/Basal
	25 (26.3)
	10 (6.8)
	17.44
	<0.001*

	
	5–20
	Normal
	70 (73.7)
	137 (93.2)
	
	

	
	20–50
	Mildly elevated
	0 (0.0)
	0 (0.0)
	
	

	
	> 50
	Highly elevated
	0 (0.0)
	0 (0.0)
	
	

	IFN-γ (pg/mL)
	< 5
	Low/Basal
	94 (98.9)
	142 (96.6)
	2.85
	0.240

	
	5–20
	Normal
	1 (1.1)
	5 (3.4)
	
	

	
	20–50
	Mildly elevated
	1 (1.1)
	0 (0.0)
	
	

	
	> 50
	Highly elevated
	0 (0.0)
	0 (0.0)
	
	


Supplementary Table S5. Distribution of circulating cytokine levels in DSW and NSW groups. Data are presented as number and percentage [n (%)]. The table shows the distribution of inflammatory cytokines, including: interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-18 (IL-18), tumor necrosis factor-alpha (TNF-α), and interferon-gamma (IFN-γ). They are classified into predefined concentration ranges. Group comparisons between DSW (n = 96) and NSW (n = 147) were performed using the chi-square (χ²) test. P-values indicate differences between groups, with statistical significance set at p < 0.05 (*p < 0.05).

	ALL (N=243)
	IL-8
	IL-18
	TNF-α
	IFN-γ
	IL-6
	CZI
	NLR
	MLR
	PLR
	NMR
	SII

	IL-8
	1
	0.306 (1.1e-06; 3.07e-06)
	0.427 (3.31e-12; 1.30e-11)
	0.186 (0.003618; 0.007369)
	0.225 (3.05e-08; 9.85e-08)
	0.641 (1.52e-29; 1.19e-28)
	0.027 (0.67597; 0.826186)
	0.057 (0.3791; 0.579181)
	-0.008 (0.895421; 0.951827)
	-0.045 (0.482663; 0.680678)
	-0.005 (0.938812; 0.956197)

	IL-18
	 
	1
	0.399 (1.12e-10; 4.09e-10)
	0.302 (1.63e-06; 4.27e-06)
	0.301 (1.78e-06; 4.44e-06)
	0.599 (4.76e-25; 2.62e-24)
	0.030 (0.647104; 0.808881)
	0.044 (0.498594; 0.685409)
	0.052 (0.416373; 0.602645)
	-0.008 (0.899909; 0.951827)
	0.042 (0.510941; 0.685409)

	TNF-α
	 
	 
	1
	0.372 (2.21e-09; 7.60e-09)
	0.331 (1.26e-07; 3.65e-07)
	0.756 (2.92e-46; 4.01e-45)
	-0.030 (0.642886; 0.808881)
	-0.014 (0.827898; 0.951827)
	-0.001 (0.987336; 0.987336)
	-0.063 (0.330982; 0.520114)
	-0.013 (0.845382; 0.951827)

	IFN-γ
	 
	 
	 
	1
	0.346 (3.83e-08; 1.17e-07)
	0.344 (3.83e-08; 1.17e-07)
	0.034 (0.599432; 0.784970)
	0.071 (0.271909; 0.439853)
	-0.008 (0.896020; 0.951827)
	-0.015 (0.811642; 0.951827)
	-0.006 (0.929788; 0.956197)

	IL-6
	 
	 
	 
	 
	1
	0.616 (9.89e-27; 6.80e-26)
	0.182 (0.004581; 0.008998)
	0.206 (0.001283; 0.002714)
	0.241 (0.000152; 0.000364)
	0.056 (0.389871; 0.579538)
	0.228 (0.000351; 0.000804)

	CZI
	 
	 
	 
	 
	 
	1
	0.113 (0.078616; 0.135122)
	0.129 (0.044508; 0.081599)
	0.133 (0.038620; 0.073245)
	0.009 (0.885953; 0.951827)
	0.127 (0.048341; 0.085766)

	NLR
	 
	 
	 
	 
	 
	 
	1
	0.832 (1.77e-63; 3.25e-62)
	0.733 (4.28e-42; 4.71e-41)
	0.598 (7.44e-25; 3.72e-24)
	0.851 (5.51e-69; 1.51e-67)

	MLR
	 
	 
	 
	 
	 
	 
	 
	1
	0.609 (5.55e-26; 3.39e-25)
	0.101 (0.115802; 0.193003)
	0.687 (4.35e-35; 3.99e-34)

	PLR
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.471 (9.49e-15; 4.01e-14)
	0.972 (3.28e-152; 1.81e-150)

	NMR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.557 (3.72e-21; 1.71e-20)

	SII
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1


Supplementary Table S6. Spearman correlation matrix of inflammatory cytokines and leukocyte-derived indices with associated p-values (ALL population). Values are presented as Spearman correlation coefficients (ρ), followed by the corresponding raw p-values and Benjamini–Hochberg false discovery rate (FDR)-adjusted p-values in parentheses, respectively. The table shows pairwise correlations among circulating cytokines (IL-8, IL-18, TNF-α, IFN-γ, and IL-6), composite inflammatory index (CZI), and immune-cell–derived indices, including neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) within the entire population (ALL; N=243). Correlation analyses were performed using Spearman’s rank correlation test. Values are reported as ρ (raw p-value; FDR-adjusted p-value). FDR correction was performed using the Benjamini–Hochberg procedure to account for multiple comparisons. Statistical significance was defined as p<0.05.

	DSW (N=96)
	IL-8
	IL-18
	TNF-α
	IFN-γ
	IL-6
	CZI
	NLR
	MLR
	PLR
	NMR
	SII

	IL-8
	1
	0.419 (2.2e-05; 6.71e-05)
	0.514 (8.4e-08; 3.09e-07)
	0.309 (0.0022; 0.005139)
	0.326 (0.0012; 0.002964)
	0.714 (3.3e-16; 3.01e-15)
	0.028 (0.786; 0.831728)
	0.044 (0.669; 0.751011)
	-0.098 (0.346; 0.488906)
	-0.092 (0.374; 0.502113)
	-0.074 (0.478; 0.584105)

	IL-18
	 
	1
	0.568 (1.6e-09; 7.14e-09)
	0.368 (2.2e-04; 0.000579)
	0.384 (1.1e-04; 0.000324)
	0.693 (5.4e-15; 3.68e-14)
	0.087 (0.400; 0.524443)
	0.096 (0.355; 0.488906)
	-0.117 (0.260; 0.420408)
	-0.060 (0.563; 0.659396)
	-0.070 (0.501; 0.599225)

	TNF-α
	 
	 
	1
	0.381 (1.3e-04; 0.00035)
	0.308 (0.0022; 0.005139)
	0.794 (5.1e-22; 6.98e-21)
	0.096 (0.356; 0.488906)
	0.082 (0.428; 0.546978)
	-0.102 (0.327; 0.485424)
	-0.001 (0.990; 0.990463)
	-0.035 (0.735; 0.808677)

	IFN-γ
	 
	 
	 
	1
	0.438 (8.1e-06; 2.62e-05)
	0.447 (5.1e-06; 1.75e-05)
	0.019 (0.853; 0.885410)
	0.110 (0.288; 0.452743)
	-0.121 (0.243; 0.405705)
	-0.135 (0.192; 0.329304)
	-0.074 (0.474; 0.584105)

	IL-6
	 
	 
	 
	 
	1
	0.595 (1.6e-10; 9.07e-10)
	0.208 (0.043; 0.084513)
	0.257 (0.012; 0.026430)
	0.149 (0.149; 0.273249)
	0.031 (0.768; 0.828600)
	0.168 (0.105; 0.198564)

	CZI
	 
	 
	 
	 
	 
	1
	0.212 (0.040; 0.080502)
	0.214 (0.037; 0.078072)
	0.055 (0.597; 0.683501)
	0.017 (0.873; 0.889634)
	0.104 (0.318; 0.485166)

	NLR
	 
	 
	 
	 
	 
	 
	1
	0.841 (1.4e-26; 2.57e-25)
	0.726 (9.1e-17; 9.99e-16)
	0.618 (2.5e-11; 1.53e-10)
	0.859 (9.6e-29; 2.63e-27)

	MLR
	 
	 
	 
	 
	 
	 
	 
	1
	0.569 (1.8e-09; 7.51e-09)
	0.137 (0.187; 0.329304)
	0.696 (5.0e-15; 3.68e-14)

	PLR
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.539 (1.7e-08; 6.69e-08)
	0.966 (1.5e-56; 8.41e-55)

	NMR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.593 (2.4e-10; 1.21e-09)

	SII
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1


Supplementary Table S7. Spearman correlation matrix of inflammatory cytokines and leukocyte-derived indices with associated p-values (DSW subgroup). Values are presented as Spearman correlation coefficients (ρ), followed by the corresponding raw p-values and Benjamini–Hochberg false discovery rate (FDR)-adjusted p-values in parentheses, respectively. The table shows pairwise correlations among circulating cytokines (IL-8, IL-18, TNF-α, IFN-γ, and IL-6), composite inflammatory index (CZI), and immune-cell–derived indices, including neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) within the day-shift worker (DSW) group (N=96). Correlation analyses were performed using Spearman’s rank correlation test. Values are reported as ρ (raw p-value; FDR-adjusted p-value). FDR correction was performed using the Benjamini–Hochberg procedure to account for multiple comparisons. Statistical significance was defined as p<0.05.

	NSW (N=147)
	IL-8
	IL-18
	TNF-α
	IFN-γ
	IL-6
	CZI
	NLR
	MLR
	PLR
	NMR
	SII

	IL-8
	1
	0.213 (0.0095; 0.024987)
	0.374 (2.99e-06; 1.18e-05)
	0.045 (0.587; 0.768583)
	0.140 (0.090; 0.177146)
	0.602 (7.47e-16; 4.56e-15)
	0.040 (0.631; 0.806467)
	0.058 (0.483; 0.680874)
	0.031 (0.706; 0.865734)
	0.002 (0.978; 0.981589)
	0.027 (0.742; 0.868020)

	IL-18
	 
	1
	0.235 (0.0041; 0.011866)
	0.204 (0.0130; 0.032434)
	0.222 (0.0068; 0.018733)
	0.480 (7.37e-10; 3.38e-09)
	-0.005 (0.948; 0.981589)
	-0.010 (0.903; 0.973396)
	0.117 (0.157; 0.287171)
	0.030 (0.717; 0.865734)
	0.090 (0.277; 0.434568)

	TNF-α
	 
	 
	1
	0.322 (6.82e-05; 0.000235)
	0.329 (4.64e-05; 0.000170)
	0.710 (7.19e-24; 7.90e-23)
	-0.101 (0.223; 0.392656)
	-0.100 (0.228; 0.392656)
	0.049 (0.554; 0.743640)
	-0.091 (0.275; 0.434568)
	-0.007 (0.936; 0.981589)

	IFN-γ
	 
	 
	 
	1
	0.201 (0.0145; 0.034717)
	0.170 (0.0393; 0.086520)
	0.029 (0.724; 0.865734)
	0.012 (0.889; 0.973396)
	0.022 (0.794; 0.909481)
	0.060 (0.467; 0.676245)
	0.016 (0.848; 0.951596)

	IL-6
	 
	 
	 
	 
	1
	0.617 (8.19e-17; 5.63e-16)
	0.174 (0.0352; 0.080719)
	0.157 (0.0570; 0.120481)
	0.286 (4.52e-04; 0.001463)
	0.087 (0.293; 0.448025)
	0.261 (0.0014; 0.004357)

	CZI
	 
	 
	 
	 
	 
	1
	0.054 (0.515; 0.708190)
	0.063 (0.447; 0.664341)
	0.147 (0.075; 0.153554)
	-0.002 (0.982; 0.981589)
	0.119 (0.151; 0.286112)

	NLR
	 
	 
	 
	 
	 
	 
	1
	0.826 (6.06e-38; 1.11e-36)
	0.749 (9.38e-28; 1.29e-26)
	0.590 (3.75e-15; 2.06e-14)
	0.856 (2.50e-43; 6.89e-42)

	MLR
	 
	 
	 
	 
	 
	 
	 
	1
	0.659 (1.08e-19; 8.50e-19)
	0.091 (0.273; 0.434568)
	0.709 (9.45e-24; 8.67e-23)

	PLR
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.435 (3.62e-08; 1.53e-07)
	0.970 (2.04e-91; 1.12e-89)

	NMR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	0.529 (5.30e-12; 2.65e-11)

	SII
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1


Supplementary Table S8. Spearman correlation matrix of inflammatory cytokines and leukocyte-derived indices with associated p-values (NSW subgroup). Values are presented as Spearman correlation coefficients (ρ), followed by the corresponding raw p-values and Benjamini–Hochberg false discovery rate (FDR)-adjusted p-values in parentheses, respectively. The table shows pairwise correlations among circulating cytokines (IL-8, IL-18, TNF-α, IFN-γ, and IL-6), composite inflammatory index (CZI), and immune-cell–derived indices, including neutrophil-to-lymphocyte ratio (NLR), monocyte-to-lymphocyte ratio (MLR), platelet-to-lymphocyte ratio (PLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) within the night-shift worker (NSW) group (N=147). Correlation analyses were performed using Spearman’s rank correlation test. Values are reported as ρ (raw p-value; FDR-adjusted p-value). FDR correction was performed using the Benjamini–Hochberg procedure to account for multiple comparisons. Statistical significance was defined as p<0.05.

	Variable
	ALL r (p)
	DSW r (p)
	NSW r (p)

	IL-8
	0.114 (0.024)
	0.097 (0.023)
	0.105 (0.053)

	IL-18
	0.290 (0.001)
	0.337 (0.001)
	0.251 (0.001)

	TNF-α
	0.122 (0.001)
	0.091 (0.035)
	0.107 (0.040)

	IFN-γ
	-0.001 (0.424)
	-0.014 (0.514)
	0.011 (0.303)

	IL-6
	0.013 (0.281)
	-0.004 (0.435)
	0.014 (0.236)

	CZI
	0.196 (0.001)
	0.242 (0.001)
	0.148 (0.014)

	NLR
	0.532 (0.001)
	0.607 (0.001)
	0.529 (0.001)

	MLR
	0.424 (0.001)
	0.375 (0.001)
	0.450 (0.001)

	PLR
	0.634 (0.001)
	0.838 (0.001)
	0.680 (0.001)

	NMR
	0.281 (0.001)
	0.300 (0.001)
	0.273 (0.001)

	SII
	0.678 (0.001)
	0.848 (0.001)
	0.718 (0.001)


Supplementary Table S9. Mantel test results assessing correlation network similarity between inflammatory and hematological indices across study groups (ALL, DSW, NSW). Values are presented as Mantel correlation coefficients (r), with corresponding p-values in parentheses. The table reports the association between inflammatory biomarkers (IL-8, IL-18, TNF-α, IFN-γ, IL-6, and CZI) and hematological indices (NLR, MLR, PLR, NMR, and SII) across the overall population (ALL) and stratified groups (DSW and NSW). Mantel tests were used to assess correlation network similarity between distance matrices derived from inflammatory and hematological parameters. Statistical significance was defined as p < 0.05.

	Variable
	β (Estimate)
	SE
	OR
	95% CI
	p-value

	IL-6
	0.6548
	0.3241
	1.93
	1.05 – 3.76
	0.044*

	IL-18
	1.1690
	0.5284
	3.22
	1.17 – 9.38
	0.027*

	TNF-α
	0.2705
	0.2773
	1.31
	0.78 – 2.41
	0.33


Supplementary Table S10. Multivariable logistic regression analysis of cytokines associated with years of night shifts. Results are presented as regression coefficients (β), standard error (SE), odds ratios (OR), and 95% confidence intervals (95% CI), with corresponding p-values. Multivariable logistic regression models were used to assess the association between circulating cytokine levels and years of night shift exposure. Statistical significance was defined as p < 0.05 (*p < 0.05).

	Variable
	β (Estimate)
	SE
	OR
	95% CI
	p-value

	IL-6
	0.4636
	0.3314
	1.59
	0.86 – 3.16
	0.17

	IL-18
	0.8208
	0.5362
	2.27
	0.81 – 6.72
	0.13


Supplementary Table S11. Multivariable logistic regression analysis of cytokines associated with cumulative number of night shifts. Results are presented as regression coefficients (β), standard errors (SE), odds ratios (OR), and 95% confidence intervals (95% CI), with corresponding p-values. Multivariable logistic regression analysis was performed to evaluate the association between circulating cytokine levels and cumulative lifetime number of night shifts. Statistical significance was defined as p < 0.05.

2. Supplementary Figures
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Supplementary Figure S1. Leukocyte-derived inflammatory indices in day-shift and night-shift workers. Circulating leukocyte-derived inflammatory indices including neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) in day-shift workers (DSW; n = 95, green) and night-shift workers (NSW; n = 147, orange), shown as individual data points and mean ± SD bars. Exact p values are reported in each plot. Statistical comparisons were performed using the Mann–Whitney U test. Statistical significance was set at p < 0.05.
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Supplementary Figure S2. Leukocyte-derived inflammatory indices according to duration and cumulative night-shift exposure. (a) Circulating leukocyte-derived inflammatory indices including neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) in night-shift workers stratified by duration of exposure (SHORT: 1–10 years, n = 84 vs LONG: >10 years, n = 63), shown as individual data points and mean ± SD bars. Exact p values are reported in each plot. (b) Leukocyte-derived inflammatory indices in night-shift workers stratified by cumulative exposure (LOW: <500, n = 96 vs HIGH: ≥500 night shifts, n = 51), shown as individual data points and mean ± SD bars. Exact p values are reported in each plot. Statistical comparisons were performed using the Mann–Whitney U test. Statistical significance was set at p < 0.05.
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Supplementary Figure S3. Leukocyte-derived inflammatory indices in day-shift workers, night-shift workers, and night-shift workers with breast cancer. Circulating leukocyte-derived inflammatory indices including neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), neutrophil-to-monocyte ratio (NMR), and systemic immune-inflammation index (SII) in day-shift workers (DSW), night-shift workers (NSW), and night-shift workers with breast cancer (BC), shown as individual data points and mean ± SD bars. Exact p values are reported in each plot. Statistical comparisons were performed using the Kruskal–Wallis test. Statistical significance was set at p < 0.05.

3. Supplementary Methods

Supplementary Method S1. Structured occupational health surveillance interview used for participant characterization and assessment of study variables (English translation)
The following structured interview was administered by trained occupational physicians during routine occupational health surveillance visits. The questionnaire was used to collect demographic, anthropometric, occupational, lifestyle, and sleep-related variables considered in the present study, including potential confounding factors evaluated in statistical analyses.
Section 1. Demographic and anthropometric characteristics
Date of interview:
____ / ____ / ______
Participant identification code: _____
Date of birth:
____ / ____ / ______
Age:
____ years
Body weight:
____ kg
Height:
____ cm
Body mass index (BMI):
____ kg/m²
Section 2. Occupational history and night-shift exposure assessment
2.1 Hospital employment
Year of beginning employment in the hospital: _____
2.2 Night-shift work exposure
Have you ever performed night-shift work?
☐ No
☐ Yes
If yes:
Night-shift exposure periods (if applicable):
For each period of night-shift work:
Period 1:
From ____ to ____
Average number of night shifts/month: ____
Period 2 (if applicable):
From ____ to ____
Average number of night shifts/month: ____
Period 3 (if applicable):
From ____ to ____
Average number of night shifts/month: ____
Period 4 (if applicable):
From ____ to ____
Average number of night shifts/month: ____
Average number of night shifts performed per month during night-shift periods:
____ night shifts/month
Night-shift exposure during the last 6 months:
Average number of night shifts/month:
____ night shifts/month
(These data were used to calculate duration of night-shift exposure, recent night-shift intensity, and cumulative lifetime night-shift exposure.)
Total duration of night-shift exposure during working career:
____ years
Estimated cumulative number of lifetime night shifts:
____ shifts
Section 3. Menopausal status
Menopausal status:
☐ Premenopausal
☐ Postmenopausal
If postmenopausal:
Year of menopause: ____
Section 4. Lifestyle factors
4.1 Smoking habits
Have you smoked more than 100 cigarettes during your lifetime?
[bookmark: _Hlk236046108]☐ No
☐ Yes
If yes:
☐ Former smoker
☐ Current smoker
Average number of cigarettes smoked per day:
Former smoker: ____ cigarettes/day
Current smoker: ____ cigarettes/day
(Smoking status was categorized as never smoker vs ever smoker for statistical analyses.)
4.2 Alcohol consumption
Do you consume alcoholic beverages (wine, beer, or spirits)?
☐ No
☐ Yes, occasionally
☐ Yes, daily
If yes:
Average consumption:
____ drinks/day
or
____ drinks/week
(One drink corresponds approximately to one glass of wine, one small beer, or one shot of spirits.)
4.3 Regular physical activity
Do you regularly perform physical activity or sport (at least once per week)?
☐ No
☐ Yes
If yes:
Type of physical activity/sport: ____________
Frequency:
____ times/week
Average duration:
____ hours/week
Section 5. Sleep characteristics
Sleep characteristics were assessed through self-reported information collected during the occupational health surveillance interview. No validated sleep questionnaire was administered.
5.1 Average sleep duration
Average sleep duration during the previous year:
____ hours/night
5.2 Subjective sleep quality
Overall, how would you rate your usual sleep quality?
☐ Very satisfactory
☐ Satisfactory
☐ Poor
☐ Very poor
(For statistical analyses, responses were dichotomized as follows: "Good sleep quality" included very satisfactory and satisfactory responses, whereas "Poor sleep quality" included poor and very poor responses.)
5.3 Perceived adequacy of sleep duration
Do you usually sleep the number of hours you need?
☐ No
☐ Yes
Section 6. Medical history and exclusion criteria
6.1 Chronic diseases potentially affecting inflammatory status
Have you ever been diagnosed with any chronic disease requiring medical follow-up?
☐ No
☐ Yes
If yes, specify:
☐ Diabetes mellitus
☐ Cardiovascular disease
☐ Chronic inflammatory disease
☐ Autoimmune disease
☐ Other: ___________________
(Participants reporting relevant chronic inflammatory, autoimmune, malignant, or acute diseases were excluded according to predefined eligibility criteria.)
6.2 Breast cancer history
Previous diagnosis of breast cancer:
☐ No
☐ Yes
If yes:
Year of diagnosis: _______
Notes
This structured interview was used for occupational health surveillance and participant characterization. Variables included in the statistical analyses are reported in the corresponding tables and sections of the manuscript.
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