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[bookmark: _Toc90733603]Text S1: Introduction of the Positive Matrix Factorization (PMF) model
PMF model was developed by Paatero [1, 2], and has been a widely applied model with unknown sources profiles, especially after being released by the U.S. EPA. In this model, a data matrix X, in which i is the samples and j is the chemical species measured, can be viewed as a speciated data set, and the concept of this model is shown in Equation (1):
  (1)
where:  is the number of factors;  is the chemical profile of each source,  is the mass contribution by each factor to each single sample;  is the source profile, is the residual for each species or sample. 
PMF solves equation (1) by minimizing the sum of the square of residuals weighted inversely with error estimates of the data points, , which is defined as
                      (2)
where: is the uncertainty of each species in the model, and it can be calculated using following equation: 
          (3)
Where: MDL here is the method detection limit of each constituent. 
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[bookmark: _Toc90733607]Text S2: Source apportionment results interpretations 
[bookmark: OLE_LINK14]EPA PMF5.0 was run in random seed model with different number of factors. The corresponding Q/Qexp was obtained and the decrease from five-factor to six-factor was the largest. Therefore, six sources were determined for exposure of senior citizens PM2.5-bound PAHs in winter and the source profile was depicted in Fig.1. 
Factor 1 was dominated by DahA (63.8%) and moderately loaded by BaA (30.6%) and Chr (26.6%). DahA was used as the indicatory PAH for biomass burning [3], and BaA and Chr were good tracers for biomass burning [4, 5]. Biomass was burned in an open field as agricultural waste or in stoves as fuel [6], which was not forbidden in Tianjin in 2011. Moreover, regional transport from nearby provinces, such as Hebei and Shandong, was considered [7]. Zhang et al. [6] reported that a 20% increase in the contribution of biomass burning in the Beijing-Tianjin area was from nearby provinces. Therefore, factor 1 was identified as biomass burning, contributing 14.7% to PAHs mass concentration. 
Factor 2 depicted the major loading of Phe (77.5%) and Fl (43.6%). Yao et al. [8] concluded that 3–4 ring PAHs were related to cooking emission. An abundance of Phe was found in commercial and domestic kitchen exhausts. Furthermore, it indicated liquid petroleum gas burning and cooking oil fumes together with Fl [9], as the relatively low temperature during cooking mainly produced lighter PAHs. Zhang et al. [10] established an emission profile of domestic cooking in China, suggesting that Phe and Fl could be recognized as source signatures of cooking. Moreover, the ratio of IND/(IND+BghiP) in this factor (0.7) was close to the reported value of 0.5 [10], displaying the impact of cooking emission. According to the time-activity survey, 71.3% of the elderly spent an average of 1.5 h cooking daily. Thus, Factor 2 was identified as cooking, which contributed 9.9% to PAHs mass concentration.
Factor 3 was enriched with Pyr (58.3%), Chr (38.1%), and Fl (36.5%). Pyr was regarded as a source tracer of coal combustion [4, 11]. Several studies revealed that Pyr, Chr, and Fl were dominant PAH species in coal combustion [4, 7, 12-14]. In 2011, 23.66 million tons of coal were consumed, accounting for over 50% of fossil fuel usage in Tianjin. Coal emissions increased ambient PAHs concentration in winter from heating sources [15-18]. Hence, factor 3 could represent coal combustion, which contributed 27.1% to PAHs mass concentration. 
Factor 4 had to predominate BkF (61.4%) and moderate Flu (38.9%), and BaP (37.4%). BkF showed significant dominance in diesel emission profile and was often used as diesel markers [4, 9, 11, 19, 20]. High fraction of Flu and BaP in diesel emission profile was reported [11, 14, 20]. The ratio of BbF/BkF in the factor (1.5) was higher than 0.5, which could be used to indicate diesel emission [13]. Two arterial roads surrounded the selected communities, with a bus stop nearby. The senior citizens preferred buses for commuting, and diesel was the main fuel for buses in Tianjin in 2011. Hence, factor 4 was classified as diesel emission, which contributed 18.7% of PAHs mass concentration. 
Factor 5 was mainly loaded with BaP (27.0%), BaA (21.6%), and Fl (19.9%). H Lu and L Zhu [21] found that over 80% of residential Bap came from tobacco smoking. BaA was characterized as a source marker of environmental tobacco smoking [22, 23]. MR Mannino and S Orecchio [24] pointed out that the level of Fl was higher in smoking-permitting families than that in smoking-forbidding families. The ratio of BaA/BaA+Chr in the factor was 0.6, equal to that reported by Zhang et al. [23], which could be used to identify the ETS. Among the participants, 14.9% of the elderly were smokers, while 28.7% were exposed to ETS. Shang et al. [25] found that ETS sources could affect people with no cigarette exposure, suggesting that cigarette smoke could be present in ambient PM2.5. Therefore, factor 5 was regarded as ETS, which contributed 9.2% of PAHs mass concentration.
[bookmark: OLE_LINK15][bookmark: _Toc90733609]Factor 6 was highly loaded with Ace (49.4%), Flu (49.0%), IND (39.4%), and BghiP (39.1%). The LWM-PAHs, such as Ace, were linked with unburned petroleum and gasoline emissions [11]. High loading of Flu indicated the emission of gasoline-powered vehicles [11, 26]. In addition, IND and BghiP were typical PAHs in gasoline vehicle exhaust [9, 14, 27]. The ratio of Pyr/BaP in the factor was 0.6 [28], suggesting the presence of gasoling emission. Tianjin was experiencing a 20.6% car ownership growth rate in 2011; thus, factor 6 was considered as gasoline emission, which contributed 20.4% of PAHs mass concentration. 

Text S3 The discussions on the cause that led to the differences of personal exposure from traffic emission
Living in the same community within a small area, the participants are supposed to exposure to the similar environment. However, it should be noted that the time spent at outdoor environment varied greatly across participant. Our previous publication [29] applied eighteen variables that this study collected for artiﬁcial neural network (ANN) simulation, and found that principal components that represented time spent outdoors, time spent in traffic, outdoor concentration could influence the final prediction on personal exposure PM2.5 mass concentrations. Specific to the PM2.5 bound PAHs, the concentrations of PAH individual of each participant are supposed to be affected by the time spent outdoors. Therefore, the contributions of external sources (traffic, coal combustion, biomass burning, etc.) may vary largely due to their time spent outdoors. 
In addition, the air change rate mainly depends on the weather (temperature difference and windspeed), building-related factors (tightness of the building envelope), and occupancy-associated factors (window opening, use of flued combustion, operation of heating and cooling systems) [30]. These factors were different among the homes of the participants. Therefore, the influence from external sources varied with the participants. 
Moreover, due to the lack of personal exposure monitor (PEM), we could not ask all the participants to undergo the sample collection at the same day. Therefore, they were equipped with the PEM at different days. Therefore, we did not assume all elderly are exposed to the same environment due to the variations on the outdoor PM2.5 concentration, compositions, and source origins.


Table S1 Basic characteristics and clinical parameters of participants (N=82)
	Variable
	Median (5th, 95th percentiles) or percent

	Hypertension 
	44.6%

	Hyperlipidemia 
	33.0%

	Diabetes
	17.0%

	SBP (mmHg) 
	138.5 (120,160)

	DBP (mmHg) 
	86 (70,117)

	LDL (mmol/L)
	3.25 (2.17,4.42)

	HDL (mmol/L) 
	1.28 (0.89,1.75)

	Triglycerides (mmol/L) 
	1.41 (0.66,3.02)

	Total cholesterol (mmol/L) 
	5.43 (4.09,7.04)

	Fast glucose (mmol/L) 
	5.43 (4.72,8.60)


Note: SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL, low-density lipoprotein; HDL, high-density lipoprotein.


Table S* Estimated changes of cytokines with IQR increase of *** exposure stratiﬁed by smoking status.
	Sources
	Il1β
	
	IL6
	
	TNFα

	
	Smoker
	
	Non-smoker
	
	Smoker
	
	Non-smoker
	
	Smoker
	
	Non-smoker

	Cooking Fumes
	2.8
(-29.0,48.8)
	
	12.6
(-13.4,46.4)
	
	13.1
(-19.6,59.1)
	
	2.1
(-13.0,19.7)
	
	17.3
(-10.2,53.2)
	
	3.3
(-18.0,30.0)

	Diesel Vehicle Emission
	-1.5
(-39.1,59.4)
	
	8.8
(-7.6,28.2)
	
	-5.6
(-33.3,33.7)
	
	10.5
(-1.1,23.6)
	
	9.2
(-24.5,57.9)
	
	14.9
(-1.1,33.6)

	Coal 
Combustion
	-6.1
(-22.7,14.0)
	
	6.2
(-11.1,26.8)
	
	-1.0
(-18.8,20.7)
	
	5.5
(-6.2,18.7)
	
	10.3
(-6.8,30.7)
	
	10.0
(-6.7,29.7)

	Environmental Tobacco Smoking
	-1.8
(-27.0,32.1)
	
	1.2
(-10.2,14.1)
	
	-5.7
(-29.6,26.3)
	
	5.5
(-3.9,15.9)
	
	-13.9
(-33.0,10.7)
	
	8.2
(-2.4,19.8)

	Gasoline Vehicle Emission
	5.4
(-22.3,43.0)
	
	-1.4
(-17.6,18.0)
	
	1.2
(-25.5,37.4)
	
	-2.3
(-15.9,13.4)
	
	-3.1
(-25.4,25.8)
	
	-5.7
(-19.8,10.9)

	Biomass 
Burning
	12.8
(-13.4,47.0)
	
	22.7
(3.1,45.9)
	
	8.1
(-13.0,34.2)
	
	19.5
(3.3,38.1)
	
	3.4
(-19.6,33.0)
	
	1.2
(-11.2,15.4)





Figure S1 Location of the research community
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Figure S1 Location of the research community (a. Tianjin city; b. the district where the study community locates; c. the study community)
(Map sources: a. http://wegslttisnl.com/tianjin-tours/maps.html; b. OpenStreetMap; c. OpenStreetMap)


[bookmark: _Toc90733610]Figure S2 Source profile obtained from PMF model (the bars represent the percentage of the constituent of the specific source in the total observed mass of the constituent) 


Fig.1. Source profile of personal PM2.5-bound PAHs exposure.

Figure S2 Source profile obtained from PMF model (the bars represent the percentage of the constituent of the specific source in the total observed mass of the constituent)
Note: (F1: Cooking Fumes, F2: Diesel Vehicle Emission, F3: Coal Combustion, F4: Environmental Tobacco Smoking, F5: Gasoline Vehicle Emission, F6: Biomass Burning)


[bookmark: _Toc90733613]Figure S3 Comparisons between measured and modeled PAH individuals
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Figure S3 Comparisons between measured and modeled PAH individuals



Figure S4 Associations between source-specific PAHs and cytokines, stratiﬁed by smoking status
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Figure S4 Associations between source-specific PAHs and cytokines, stratiﬁed by smoking status (F1: Cooking Fumes, F2: Diesel Vehicle Emission [DV], F3: Coal Combustion, F4: Environmental Tobacco Smoking, F5: Gasoline Vehicle Emission, F6: Biomass Burning).
Note: IL, interleukin; TNFα, tumor necrosis alpha; IQR, interquartile range


Figure S5 The estimates with 95%CI of inflammatory cytokines with per IQR increase of source-specific PM2.5 concentrations after before and after controlling for OC, disease conditions, PM2.5 mass concentration, residual PM2.5 mass, concentration, or residual total PAHs mass concentration
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Figure S3 The estimates with 95%CI of inflammatory cytokines with per IQR increase of source-specific PM2.5 concentrations after before and after controlling for OC, disease conditions, PM2.5 mass concentration, residual PM2.5 mass, concentration, or residual total PAHs mass concentration
(F1: Cooking Fumes, F2: Diesel Vehicle Emission, F3: Coal Combustion, F4: Environmental Tobacco Smoking, F5: Gasoline Vehicle Emission, F6: Biomass Burning).
Note: CI, confidence interval; IL, interleukin; TNFα, tumor necrosis alpha; IQR, interquartile range; * 0.05 < P value < 0.1; ** P value <0.05.
Note: ** P value < 0.05; * P value < 0.1; CI, confidence interval; IL, interleukin; 
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