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SUPPLEMENTARY ONLINE MATERIAL
Table S1. Summary of prior studies examining the associations between inflammatory markers and fatigue
	Reference
	Study type
	N
	Exposure
	Outcome
	Findings

	Buchwald et al., 1997
	Case-control
	203
	sIL-2R, IL-6, CRP, β-2-microglobulin, neopterin
	CFS
	Plasma concentration of CRP, β-2-microglobulin, and neopterin was significantly HIGHER in cases compared to controls.

	Cannon et al., 1997
	Case-control
	32
	IL-1β, IL-1Ra, IL-1sRII
	CFS
	Cellular secretion of IL-1sRII was significantly HIGHER in cases compared to controls.

	Cannon et al., 1999
	Case-control
	21
	α2-macroglobulin, IL-6, IL-1 β
	CFS
	Plasma concentration of α2-macroglobulin was significantly HIGHER in cases compared to controls.

	Chao et al., 1991
	Case-control
	20
	IL-1β, IL-6, TNF-α
	CFS
	Cellular secretion of IL-1β, IL-6, and TNF-α was significantly HIGHER in cases compared to controls.

	Gupta et al., 1997
	Case-control
	12
	IL-6, IL-10, TNF-α
	CFS
	Cellular secretion of IL-6 and TNF-α was significantly HIGHER in cases compared to controls.

	Moss et al., 1999
	Case-control
	480
	TNF-α
	CFS
	Cellular secretion of TNF-α was significantly HIGHER in cases compared to controls.

	Kashipaz et al., 2003
	Case-control
	41
	IL-1α, IL-6, TNF-α
	CFS
	There was NO DIFFERENCE in cellular secretion of the inflammatory markers between cases and controls. 

	LaManca et al., 1999
	Case-control
	34
	IL-2, IL-4, IL-10, IL-12, IFN-γ, TNF-α
	CFS
	There was NO DIFFERENCE in mRNA expression of the inflammatory markers between cases and controls.

	Zhang et al., 1999
	Case-control
	198
	IL-2, IL-4, IL-6, IL-10. IL-12, TNF-α, IFN-γ
	CFS
	There was NO DIFFERENCE in gene expression of the cytokines between cases and controls.

	Vollmer-Conna et al., 2007*
	Case-control
	64
	IL-1β, IL-2, IL-4, IL-6, IL-10. IL-12, TNF-α, IFN-γ
	Postinfective fatigue syndrome
	There was NO DIFFERENCE in cellular secretion of the cytokines between cases and controls.

	ter Wolbeek et al., 2007*
	Case-control
	128
	Il-6, IL-10, TNF-α
	CFS in adolescents
	Cellular secretion of IL-6 and TNF-α was significantly LOWER in cases compared to controls.  Cellular secretion of IL-10, an anti-inflammatory cytokine, was significantly higher in cases compared to controls.

	Collado-Hidalgo et al., 2006
	Case-control
	50
	IL-1Ra, IL-6, sIL-6R, TNF-α
	Cancer-related fatigue
	Cellular secretion of IL-6 and TNF-α and plasma concentration of IL-1Ra and sIL-6R were significantly HIGHER in cases compared to controls.

	Flachenecker et al., 2004
	Case-control
	37
	IFN-γ, IL-10, TNF-α
	MS-related fatigue
	mRNA expression of TNF-α was significantly HIGHER in cases compared to controls. 

	Heesen et al., 2006
	Case-control
	30
	IFN-γ, TNF-α
	MS-related fatigue
	Cellular secretion of IFN-γ and TNF-α was significantly HIGHER in cases compared to controls.

	Giovannoni et al., 2001
	Cross-sectional
	38
	sICAM-1, CRP, urinary neopterin
	MS-related fatigue
	There was NO CORRELATION between the inflammatory markers and fatigue.

	Cho et al., 2009
	Prospective cohort
	2983
	CRP
	Fatigue in general population
	HIGHER plasma concentration of CRP was prospectively associated with fatigue 5 years later.

	Corwin et al., 2002
	Cross-sectional
	40
	CRP, TNF-α
	Fatigue in healthy adults
	There was NO CORRELATION between the inflammatory markers and fatigue.


CFS = chronic fatigue syndrome; CRP =C-reactive protein; IFN-γ = interferon-γ; IL = interleukin; IL-1Ra = interleukin-1 receptor antagonist; IL-1sRII = soluble interlekin-1 receptor type II; MS = multiple sclerosis; sICAM-1 = soluble intercellular adhesion molecule-1; sIL-2R = soluble interleukin-2 receptor; TNF-α = tumor necrosis factor-α
*The authors measured cytokines, the exposure variables, several times over 1 year in cases of CFS or postinfective fatigue syndrome, the outcome variables, and controls.  Therefore, despite the longitudinal assessment, this was a case-control study rather than a prospective cohort study.
Table S2. Comparison of baseline characteristics (N=7509*): Prospective analysis sample vs. Excluded individuals
	Variable
	Included (6690)
	Excluded (819)
	P§

	Main variables
	
	
	

	    CRP (mg/L), median (interquartile range)
	0.87 (0.44-1.82) 
	1.06 (0.53-2.42)
	<0.001

	    IL-6 (pg/mL), median (interquartile range)
	1.39 (1.02-2.02)
	1.52 (1.09-2.43)
	<0.001

	    SF-36 Vitality score, mean (SD)
	62.3 (18.3)
	60.4 (18.7)
	0.005

	    Fatigue, N (%)
	1843 (27.6)
	253 (30.9)
	0.044

	Sociodemographics
	
	
	

	    Age (years), mean (SD)
	49.6 (6.1)
	49.1 (5.9)
	0.039

	    Sex (male), N (%)
	4675 (69.9)
	544 (66.4)
	0.042

	    Ethnicity (white), N (%)
	6097 (91.1)
	676 (82.5)
	<0.001

	    Employment grade (low), %
	1026 (15.4)
	229 (28.0)
	<0.001

	Biomedical
	
	
	

	    BMI (kg/m2), mean (SD)
	25.2 (3.7)
	25.7 (4.0)
	<0.001

	    Systolic blood pressure (mmHg), mean (SD)
	120.4 (13.5)
	121.9 (14.6)
	0.002

	    Presence of common medical conditions†, N (%)
	1051 (15.7)
	159 (19.4)
	0.006

	    Use of prescription medications‡, N (%)
	492 (7.4)
	74 (9.1)
	0.083

	Health-related behaviors
	
	
	

	    Current smoking, N (%)
	847 (12.9)
	172 (21.6)
	<0.001

	    Alcohol consumption (unit in last week), mean (SD)
	10.2 (12.5)
	10.2 (14.0)
	0.876

	Fatigue-related symptoms
	
	
	

	    Depression/anxiety (GHQ-30 score), mean (SD)
	2.9 (5.0)
	3.5 (5.6)
	0.003

	    Sleep difficulty, N (%)
	1846 (27.6)
	227 (27.8)
	0.008


CRP = C-reactive protein; IL-6 = interleukin-6; SF-36 = the 36-item Short Form Health Survey; SD = standard deviation; BMI = body mass index; GHQ-30 = the 30-item General Health Questionnaire

* Participants with data on inflammatory markers (either CRP or IL-6) and fatigue at baseline

§ P-value from t-test, chi-square test, or Wilcoxon rank-sum test, respectively for proportion, mean, or median

† Diabetes, diagnosed heart disease, or respiratory illness

‡ Use of prescription medications that affect systemic inflammatory status or fatigue severity, including lipid lowering drugs, aspirin, oral steroids, oral contraceptives, hormone replacement therapy, antidepressants, and hypnotics

Table S3. Comparison of baseline characteristics (N=7509*): New-onset analysis sample vs. Excluded individuals
	Variable
	Included (4847)
	Excluded (2662)
	P§

	Main variables
	
	
	

	    CRP (mg/L), median (interquartile range)
	0.85 (0.43-1.78) 
	0.95 (0.47-2.11)
	<0.001

	    IL-6 (pg/mL), median (interquartile range)
	1.39 (1.02-2.00)
	1.45 (1.05-2.21)
	<0.001

	    SF-36 Vitality score, mean (SD)
	71.3 (10.9)
	45.3 (17.5)
	<0.001

	    Fatigue, N (%)
	0 (0.0)
	2096 (78.7)
	<0.001

	Sociodemographics
	
	
	

	    Age (years), mean (SD)
	49.9 (6.1)
	48.9 (5.9)
	<0.001

	    Sex (male), N (%)
	3563 (73.5)
	1656 (62.2)
	<0.001

	    Ethnicity (white), N (%)
	4400 (90.8)
	2373 (89.1)
	0.023

	    Employment grade (low), %
	714 (14.7)
	541 (20.3)
	<0.001

	Biomedical
	
	
	

	    BMI (kg/m2), mean (SD)
	25.1 (3.5)
	25.5 (4.1)
	<0.001

	    Systolic blood pressure (mmHg), mean (SD)
	120.9 (13.5)
	119.8 (13.8)
	<0.001

	    Presence of common medical conditions†, N (%)
	663 (13.7)
	547 (20.6)
	<0.001

	    Use of prescription medications‡, N (%)
	284 (5.9)
	282 (10.6)
	<0.001

	Health-related behaviors
	
	
	

	    Current smoking, N (%)
	570 (12.0)
	449 (17.3)
	<0.001

	    Alcohol consumption (unit in last week), mean (SD)
	10.5 (12.6)
	9.6 (12.8)
	0.004

	Fatigue-related symptoms
	
	
	

	    Depression/anxiety (GHQ-30 score), mean (SD)
	1.6 (3.2)
	5.5 (6.6)
	<0.001

	    Sleep difficulty, N (%)
	1014 (20.9)
	1059 (39.8)
	<0.001


CRP = C-reactive protein; IL-6 = interleukin-6; SF-36 = the 36-item Short Form Health Survey; SD = standard deviation; BMI = body mass index; GHQ-30 = the 30-item General Health Questionnaire

* Participants with data on inflammatory markers (either CRP or IL-6) and fatigue at baseline

§ P-value from t-test, chi-square test, or Wilcoxon rank-sum test, respectively for proportion, mean, or median

† Diabetes, diagnosed heart disease, or respiratory illness

‡ Use of prescription medications that affect systemic inflammatory status or fatigue severity, including lipid lowering drugs, aspirin, oral steroids, oral contraceptives, hormone replacement therapy, antidepressants, and hypnotics

Table S4. Prospective associations of circulating inflammatory markers (CRP and IL-6) categorized into three groups at baseline with new-onset fatigue cases at follow-up
	Adjustment
	Level of
CRP or IL-6*
	CRP as predictor
	IL-6 as predictor

	
	
	N
	Odds ratio
(95% CI)
	P for
trend
	N
	Odds ratio
(95% CI)
	P for
trend

	Age, sex, ethnicity
	Low
	2708
	1
	
	2700
	1
	

	(Model A)
	Middle
	1442
	1.35 (1.15-1.58)
	<0.001
	1328
	1.24 (1.05-1.47)
	0.002

	
	High
	672
	1.35 (1.09-1.67)
	
	758
	1.32 (1.08-1.62)
	

	
	Low
	2644
	1
	
	2635
	1
	

	Fully adjusted§
	Middle
	1397
	1.28 (1.08-1.52)
	0.009
	1290
	1.21 (1.01-1.44)
	0.008

	
	High
	648
	1.26 (1.002-1.59)
	
	729
	1.30 (1.04-1.62)
	


CRP = C-reactive protein; IL-6 = interleukin-6; CI = confidence interval

* The cut-off points were 1.0 mg/L and 3.0 mg/L for CRP and 1.5 pg/mL and 2.5 pg/mL for IL-6.

§ Adjusted for age, sex, ethnicity, socioeconomic position, body mass index, systolic blood pressure, presence of common medical conditions, use of prescription medications that could affect systemic inflammatory status, smoking, alcohol consumption, symptoms of depression/anxiety
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