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Table S1. Literature search strategy.

Database | No. | Query Records
Web of |1 TS= (environmental factor*) AND TS = (using wearable*) AND TS = (health effect*) 47
Science 2 TS=(environmental (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 1828
3 TS=(nois*(factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 192
4 TS=(heat (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 258
5 TS=(temperature (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 470
6 TS=(humid* (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 116
7 TS=(radiat* (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 1808
8 TS=(UV*(factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 106
9 TS=(electromagnetic *(factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 1270
10 TS=(ozone (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 97
11 TS=((nitrogen* OR NO) (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 1769
12 TS=((NH3 OR ammonia) (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 30
13 TS=(chemical* (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 799
14 TS=(organic* (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 625
15 TS=(inorganic* (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 36
16 TS=(formaldehyde (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 36
17 | TS=((VOC* OR TVOC*)(factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 68
18 TS=((partic* OR PM) (factor* OR exposure)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 3145
19 TS=(virus (factor* OR infect*)) AND TS=(using (wearable OR mobile OR portable)) AND TS=(health effect*) 1181
20 TS=(((bacteria OR virus OR fungi) exposure) AND (using( wearable OR mobile OR portable) JAND (health effect*)) 211
PubMed | 21 (environment*) AND (using wearable*) AND (health effect®) 24
22 (environment*) AND (using wearable OR mobile OR portable)) AND (health effect*) 224
23 (noise) AND (using wearable OR mobile OR portable) AND (health effect*) 11
24 (heat) AND (using wearable OR mobile OR portable) AND (health effect*) 7
25 (temperature) AND (using wearable OR mobile OR portable) AND (health effect*) 23
26 (humid*) AND (using wearable OR mobile OR portable) AND (health effect*) 8
27 (radiat*) AND (using wearable OR mobile OR portable) AND (health effect*) 71

2




Database | No. | Query Records
28 (UV*) AND (using wearable OR mobile OR portable) AND (health effect*) 8
29 (electromagnetic) AND (using wearable OR mobile OR portable) AND (health effect*) 71
30 (ozone) AND (using wearable OR mobile OR portable) AND (health effect®)
31 (nitrogen* OR NO) AND (using wearable OR mobile OR portable) AND (health effect*)
32 (NH3 OR ammonia) AND (using wearable OR mobile OR portable) AND (health effect*)
33 (chemical) AND (using wearable OR mobile OR portable) AND (health effect*) 35
34 (organic®) AND (using wearable OR mobile OR portable) AND (health effect*) 4
35 (inorganic*) AND (using wearable OR mobile OR portable) AND (health effect*) 0
36 (formaldehyde) AND (using wearable OR mobile OR portable) AND (health effect®) 0
37 (VOC* OR TVOC*) AND (using wearable OR mobile OR portable) AND (health effect*) 1
38 (partic* OR PM)) AND (using wearable OR mobile OR portable) AND (health effect*) 1839
39 (virus factor* OR infect*) AND (using wearable OR mobile OR portable) AND (health effect*) 228
40 (bacteria OR virus OR fungi) AND (using wearable OR mobile OR portable) AND (health effect*) 99




Table S2. Summary of the included studies.

. . ) Environmental
Study Title Year | Location | Media
Factor
[1] Blood Pressure of Jordanian Workers Chronically Exposed to Noise in Industrial Plants 2017 | Jordan Air Noise
Evaluation of wearable sensors for physiologic monitoring of individually experienced )
[2] ) ) 2019 | USA Air Temperature
temperatures in outdoor workers in southeastern US
Estimating personal ambient temperature in moderately cold environments for occupationally i
[3] ) 2019 | USA Air Temperature
exposed populations
An exposure assessment study of ambient heat exposure in an elderly population in Baltimore, )
[4] 2002 | USA Air Temperature
Maryland
Lung function decrement with arsenic exposure to drinking groundwater along River Indus: a .
[5] . . 2011 | Pakistan | Water | Metal
comparative cross-sectional study
[6] Identifying causal relationships in time-series data from a pair of wearable sensors 2021 | UK Air PM
Effect of short-term exposure to particulate air pollution on heart rate variability in normal- . .
[7] . 2021 | China Air PM
weight and obese adults
A community-based study on associations between PM2.5 and PM1 exposure and heart rate . .
[8] o . . . 2021 | China Air PM
variability using wearable low-cost sensing devices
Declines in heart rate variability associated with short-term PM2.5 exposure were modified by . .
[9] L . . 2021 | China Air PM
blood pressure control and treatment: A multi-city panel study in China
Personal exposure to fine particulate air pollutants impacts blood pressure and heart rate .
[10] o 2020 | USA Air PM
variability
Panel study using novel sensing devices to assess associations of PM(2.5)with heart rate ) .
[11] Lo 2020 | China Air PM
variability and exposure sources
Effects of Personal Exposures to Micro- and Nano-Particulate Matter, Black Carbon, Particle-
[12] Bound Polycyclic Aromatic Hydrocarbons, and Carbon Monoxide on Heart Rate Variability in a | 2019 | China Air PM, CO
Panel of Healthy Older Subjects
Impact of traffic-related air pollution on acute changes in cardiac autonomic modulation during . . i
[13] . o 2016 | Spain Air PM, Noise
rest and physical activity: a cross-over study
Effects of Personal Exposure to Ambient Fine Particulate Matter on Acute Change in Nocturnal i
[14] 2016 | USA Air PM

Heart Rate Variability in Subjects Without Overt Heart Disease




Environmental

Study Title Year | Location | Media
Factor

Comparison of particulate matter dose and acute heart rate variability response in cyclists, .

[15] . . 2014 | Ireland | Air PM
pedestrians, bus and train passengers
Individual-level PM2.5 exposure and the time course of impaired heart rate variability: the )

[16] 2011 | USA Air PM
APACR Study
Beneficial cardiovascular effects of reducing exposure to particulate air pollution with a simple ) .

[17] 2009 | China Air PM
facemask

[18] Effects of personal particulate matter on peak expiratory flow rate of asthmatic children 2007 | China Air PM
Association of heart rate variability with occupational and environmental exposure to particulate )

[19] _ , 2001 | USA Air PM
air pollution
Impacts of In-Cabin Exposure to Size-Fractionated Particulate Matters and Carbon Monoxide on . .

[20] ) o ; ) 2019 | China Air PM, CO
Changes in Heart Rate Variability for Healthy Public Transit Commuters

[21] Acute respiratory response to traffic-related air pollution during physical activity performance | 2016 | Spain Air PM, NOx
The Relationship between City Size and Carbon Monoxide (CO) Concentration and Their Effect .

[22] o 2021 | Israel Air CcO
on Heart Rate Variability (HRV)

[23] Tracking Personal Health-Environment Interaction with Novel Mobile Sensing Devices 2018 | USA Air TVOCs

. o . . . CO, CO2,
[24] Respiratory health and lung function in Chinese restaurant kitchen workers 2011 | China Air TVOC
s




Table S3. Characteristics of some portable instruments for environmental measurements.

Environmental . . Weight Price s | .
Instrument Dimensions (mm) Link
factor (kg) dollars)
. Casella sound level meter .
Noise 340 x 100 x 40 0.55 ~4000 https://www jjstech.com/cel-450-c2-k1.html
CEL-450A
2B Tech. Model 410 Nitric
NOx ) . 130 x 210 x 340 3.7 ~8000 https://twobtech.com/docs/manuals/model_410_revE.pdf
Oxide Monitor
https://www.frontline-safety.co.uk/ppbrae-3000-model-
TVOCs RAE Systems PGM-7240 255 x 76 x 64 0.738 ~4000 . L
pgm-7340-monitor-accessories-kit
PM2.5 TSI DustTrak 8534 125 x 121 x 316 1.3 ~5000 https://norrscope.com/product/tsi-8534-dusttrak-drx/
https://tsi.com/getmedia/a1852300-29bc-4a4b-acaa-
UFPs TSI CPC 3007 292 x 140 x 140 1.7 ~5000 4220bfd65334/3007_1930032-CPC-Spec-Sheet-

US?ext=.pdf




Mouth:
* Spirometer for lung function
* Calorimeter for RMR

Neck and chest:
* Holter and ECG recorder for
ECG (HRV)

Arm:

el © TVOC sensor

* BP monitor

Wrist:
* Smartwatch for HR and
physical activity

\ [\ 1 Back and waist:
* Air pollution monitor

Figure S1. Illustration of the typical sensors and the wearable positions in the included studies.
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