Heart rate variability analysis in workers exposed to methyl bromide as a quarantine treatment
Supplementary materials
1) Table S1. General work and HRV measurement processes used on the subjects.

	Time
	Fumigator
	Inspector

	08:00
	Measure HRV indices

after stabilization 
	-

	08:30
	-
	Measure HRV indices 

after stabilization 

	09:00
	Move to working area
	Prepare documents and travel to work area

	09:30
	Prepare MB injections

- Calculate MB dose

- Seal container

- Connect hose 
	Inspect plants

- Check documents and plants

- Open packing materials

- Visually inspect plants by cutting or sifting

	11:00
	Inject MB
	Oversee MB injections

	11:30
	Completion of MB injections
	Complete overseeing MB injections

	12:00
	Lunch
	Lunch

	13:30
	Degas MB

- Measure MB concentration

- Remove tape on containers

- Open containers

- Wait for MB concentration reduction (approximately 2hrs)
	Confirm MB concentrations(~13:40)
Inspect plants (13:40~)

- Check document and plants

- Open packing materials

- Visually inspect plants by cutting or sifting

	15:30
	Travel back to office
	Travel back to office

	16:00
	Measure HRV indices

after stabilization
	Document findings

	16:30
	-
	Measure HRV indices

after stabilization


Subjects’ urine was collected just before the measurement of HRV indices. HRV indices and urinary Br- concentrations were measured in one or two subjects per group on the day of MB fumigation work. The measurements were performed from September to November in 2018 and from March to June in 2019, excluding the process regarding planning, measurement of indices and assessing the data. 
2) Experiment regarding Ageing, functional weakening and HRV markers in healthy Korean groups
- Unpublished -
Materials and Methods

From December 2007 to March 2008, a total of 300 healthy participants aged 19~69 years were recruited at the Clinical Trial Center of Asan Medical Center (AMC) located in Seoul, Korea. Subjects were selected according to the following criteria for inclusion:

1) Healthy Korean men and women aged 19 to 69

2) Non-smokers

3) Non-pregnant woman

4) Persons with a body mass index of 18 to 30 kg/m2 (body mass index calculation method: weight ((kg)/height (m)2)

5) Persons who voluntarily decided to participate in this clinical trial for two to three hours and agreed in writing

However, the people with the following conditions were excluded from the study:
1) Person who ate foods other than water within one hour of the pulse measurements

2) Persons who performed strenuous exercise within an hour of the pulse measurements

3) Persons who were judged to be lacking in sleeping by less than 4 hours in the previous day

4) Persons who were expected to have many hand movements because they could not control their movement during the pulse measurements

5) Persons who were currently taking medication for the purpose of treating the central nervous system or cardiovascular disease

6) Persons who were taking medication for the treatment of hyperthyroidism or hypothyroidism

7) Persons who had been diagnosed with diabetes for more than 10 years
The age and gender distribution of the subjects was evenly distributed, as shown in Table S2.
Table S2. Age and gender distribution of healthy subjects for age-trend analysis

	Age group

(19-69yr)
	Subject #

(N=300)
	Gender

(Male/Female)
	Subject #

(N=300)

	19-29yr
	60
	M
	30

	
	
	F
	30

	30-39yr
	60
	M
	30

	
	
	F
	30

	40-49yr
	60
	M
	30

	
	
	F
	30

	50-59yr
	60
	M
	30

	
	
	F
	30

	60-69yr
	60
	M
	30

	
	
	F
	30


This observational study was conducted as part of the statistical standardization of quantitative PPG parameters for healthy Koreans, which is a brain-frontier project carried out by the Ministry of Education. Written informed consent was obtained from each subject prior to study participation. The Institutional Review Board (ASAN MEDICAL CENTER INSTITUTIONAL REVIEW BOARD, IRB number: AMC-IRB-2007-0305) approved the study protocol. After basic demographic information was collected, the participants were examined with PPG by registered clinical research nurses. The study was performed in accordance with the Declaration of Helsinki guidelines.
Results
As shown on the figure S1, The values of the HRV indices, such as SDNN, HRV-Index, pNN50, TP, VLF, LF, and HF, have clearly shown a trend of decreasing with age in healthy Korean groups, as in other countries.

[image: image1]
Figure S1. HRV indices decrease gradually with age in healthy Korean groups.
3) Table S3~S4
Table S3. Comparison of HRV indices of fumigators and inspectors before MB work

	HRV indices
	Fumigator (n=62)

M±SD [min~max]
	Inspector (n=34)

M±SD [min~max]
	t
	P

	TP [ms2]
	7.065 ± 0.677

[5.836 ~ 8.736]
	7.242 ± 0.859

[5.544 ~ 8.944]
	-1.036
	0.304

	VLF [ms2]
	6.373 ± 0.724

[5.073 ~ 8.369]
	6.352 ± 0.800

[4.718 ~ 7.745]
	0.126
	0.900

	LF [ms2]
	5.720 ± 0.912

[3.612 ~ 7.923]
	5.973 ± 1.081

[4.342 ~ 8.559]
	-1.158
	0.251

	HF [ms2]
	5.137 ± 0.907

[3.170 ~ 7.524]
	5.471 ± 1.123

[3.497 ~ 8.000]
	-1.490
	0.142

	HR [bpm]
	76.282 ± 10.292

[57.603 ~ 111.477]
	75.997 ± 9.209

[53.287 ~ 90.501]
	0.139
	0.890

	SDNN [ms]
	37.888 ± 13.320

[17.911 ~ 77.165]
	43.002 ± 16.946

[16.741 ~ 80.000]
	-1.521
	0.134

	pNN50 [%]
	32.882 ± 14.766

[3.970 ~ 64.981]
	38.099 ± 17.834

[3.853 ~ 70.177]
	-1.454
	0.151

	HRV-Index
[no unit]
	11.585 ± 3.780

[5.560 ~ 22.832]
	13.591 ± 5.438

[5.599 ~ 27.336]
	-1.913
	0.037


HRV indices are expressed as the mean ± SD (min~max). P-values were derived from an independent t-test
Table S4. Comparison of HRV indices of fumigators and inspectors after MB work 
	HRV indices
	Fumigator (n=62)
M±SD [min~max]
	Inspector (n=34)
M±SD [min~max]
	t
	P

	TP [ms2]
	6.458 ± 0.866

[3.669 ~ 8.154]
	7.233 ± 0.825

[4.919 ~ 8.886]
	-4.261
	0.000

	VLF [ms2]
	5.763 ± 0.896

[3.008 ~ 7.898]
	6.470 ± 0.837

[4.148 ~ 7.803]
	-3.780
	0.000

	LF [ms2]
	5.107 ± 1.078

[2.139 ~ 7.287]
	5.733 ± 0.995

[3.667 ~ 8.246]
	-2.862
	0.005

	HF [ms2]
	4.569 ± 0.985

[2.192 ~ 7.300]
	5.449 ± 1.197

[3.242 ~ 8.443]
	-3.659
	0.001

	HR [bpm]
	84.724 ± 12.398

[58.713 ~ 117.559]
	76.033 ± 11.611

[52.232 ~ 104.624]
	3.423
	0.001

	SDNN [ms]
	28.653 ± 11.014

[7.632 ~ 58.996]
	42.440 ± 17.146

[11.931 ~ 80.000]
	-4.790
	0.000

	pNN50 [%]
	21.396 ± 14.187

[0.000 ~ 54.512]
	37.628 ± 17.122

[0.363 ~ 71.881]
	-4.712
	0.000

	HRV-Index
[no unit]
	9.004 ± 2.915

[3.886 ~ 17.779]
	12.777 ± 4.677

[5.010 ~ 26.124]
	-4.868
	0.000


HRV indices are expressed as the mean ± SD (min~max). P-values were derived from an independent t-test.
4) Figure S2
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Figure S4. Correlation between urinary Br- levels in all subjects and the HRV indices before and after work. There appeared to be a negative correlation between Br- concentrations and all HRV indices except for HR. The number of subjects was 96 before and after.
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