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[bookmark: _Ref59716783][bookmark: _Hlk60817523]Appendix Table A1: Variable description and summary statistics
	Variable
	Description
	Mean
	Min
	Max
	Standard deviations

	 
	 
	 
	 
	 
	Overall
	Between
	Within

	Male
	Dummy variable: = 1 if is a male and 0 otherwise
	0.47
	0.00
	1.00
	0.50
	0.50
	0.00

	Age
	Age at the survey time (years)
	44.93
	14.00
	101.00
	18.46
	19.06
	4.27

	Married/De facto
	Dummy variable: = 1 if is married or in De factor relationship at the survey time and 0 otherwise
	0.64
	0.00
	1.00
	0.48
	0.44
	0.23

	Separated/divorced/widowed
	Dummy variable: = 1 if is separated/divorced/widowed at the survey time and 0 otherwise
	0.13
	0.00
	1.00
	0.34
	0.30
	0.15

	Aboriginal
	Dummy variable: = 1 if has an Aboriginal and Torres Strait Islanders origin and 0 otherwise
	0.02
	0.00
	1.00
	0.15
	0.17
	0.00

	Non-English-Speaking migrant
	Dummy: = 1 if immigrant from a Non-English-Speaking Background (NESB) country and 0 otherwise
	0.11
	0.00
	1.00
	0.31
	0.32
	0.00

	English-Speaking migrant
	Dummy: = 1 if immigrant from an English-Speaking Background (NESB) country and 0 otherwise
	0.10
	0.00
	1.00
	0.30
	0.29
	0.00

	Year 12
	Dummy: = 1 if complete Year 12 and 0 otherwise
	0.15
	0.00
	1.00
	0.36
	0.32
	0.17

	Vocational or training qualification
	Dummy: = 1 if has a vocational or training qualification and 0 otherwise
	0.36
	0.00
	1.00
	0.48
	0.45
	0.16

	Bachelor or higher degree
	Dummy: = 1 if has a bachelor degree or higher and 0 otherwise
	0.19
	0.00
	1.00
	0.39
	0.36
	0.13

	Household size
	Number of household members
	2.87
	1.00
	17.00
	1.46
	1.29
	0.80

	Stand. rev. MHI-5
	Mental Health Inventory (MHI-5) index, calculated from 5 items of the 36-Item Short Form Health Survey, standardized: a higher value indicates poorer mental health. See text for details.
	-0.01
	-1.51
	4.24
	1.00
	0.82
	0.62

	SF36 MCS
	SF36 Mental Component Summary, standardized: a higher value indicates poorer mental health. See text for details.
	-0.01
	-2.63
	4.81
	1.00
	0.79
	0.66

	MH-9
	Mental Health index, calculated from 9 items of the 36-Item Short Form Health Survey, standardized: a higher value indicates poorer mental health. See text for details.
	-0.01
	-1.91
	3.97
	1.00
	0.84
	0.59

	K10
	Kessler Psychological Distress Scale (K10) score, standardized: a higher value indicates poorer mental health. See text for details.
	-0.01
	-0.91
	5.09
	0.99
	0.90
	0.53

	Smoker
	Dummy variable: = 1 if responded "Yes" to the question "Do you smoke cigarettes or any other tobacco products?" and 0 if responded "No, I have never smoked" or "No, I no longer smoke".
	0.19
	0.00
	1.00
	0.39
	0.36
	0.20

	Daily smoker
	Dummy variable: = 1 if responded "Yes, I smoke daily" to the question "Do you smoke cigarettes or any other tobacco products?" and 0 if otherwise.
	0.15
	0.00
	1.00
	0.36
	0.33
	0.18

	Weekly number of cigarettes
	Number of cigarettes usually smoked each week, derived from valid responses to the question "How many cigarettes do you usually smoke each week?"
	14.66
	0.00
	1200.00
	42.16
	36.73
	22.91

	Drinker
	Dummy variable: = 1 if responded "Yes" to the question "Do you drink alcohol?" and 0 if responded "I have never drunk alcohol" or "I no longer drink".
	0.82
	0.00
	1.00
	0.39
	0.33
	0.23

	Daily smoker
	Dummy variable: = 1 if responded "Yes, I drink alcohol everyday" to the question "Do you drink alcohol?" and 0 otherwise.
	0.07
	0.00
	1.00
	0.25
	0.19
	0.16

	Excessive drinker
	Dummy variable: = 1 if responses as 5 or more (for females) or 7 or more (for males) to the question "On a day that you have an alcoholic drink, how many standard drinks do you usually have?" and 0 otherwise.
	0.11
	0.00
	1.00
	0.32
	0.25
	0.23

	Death of a close friend
	Dummy variable: = 1 if responded "Yes" to the event "Death of a close friend" in the question "Did any of these happen to you in the past 12 months?" and 0 otherwise.
	0.11
	0.00
	1.00
	0.31
	0.17
	0.27


Notes: Statistics are calculated using an estimated sample from the regression of “smoker” as an outcome. 

[bookmark: _Ref54882622]Appendix Table A2: Correlation structure among key variables
	 
	Stand. rev. MHI-5
	SF36 MCS
	MH-9
	K10
	Clinically diagnosed depression
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker
	Illicit drug use

	Stand. rev. MHI-5
	1.00
	
	
	
	
	
	
	
	
	
	
	

	SF36 MCS
	0.85
	1.00
	
	
	
	
	
	
	
	
	
	

	MH-9
	0.93
	0.83
	1.00
	
	
	
	
	
	
	
	
	

	K10
	0.81
	0.76
	0.78
	1.00
	
	
	
	
	
	
	
	

	Clinically diagnosed depression
	0.41
	0.41
	0.40
	0.43
	1.00
	
	
	
	
	
	
	

	Smoker
	0.13
	0.13
	0.12
	0.17
	0.12
	1.00
	
	
	
	
	
	

	Daily smoker
	0.12
	0.12
	0.12
	0.16
	0.12
	0.89
	1.00
	
	
	
	
	

	Weekly number of cigarettes
	0.11
	0.10
	0.11
	0.14
	0.11
	0.73
	0.79
	1.00
	
	
	
	

	Drinker
	-0.06
	-0.04
	-0.06
	-0.08
	-0.03
	0.08
	0.06
	0.05
	1.00
	
	
	

	Daily drinker
	-0.02
	-0.03
	-0.02
	-0.03
	
	0.05
	0.06
	0.08
	0.13
	1.00
	
	

	Excessive drinker
	0.07
	0.08
	0.05
	0.11
	0.04
	0.21
	0.17
	0.15
	0.17
	0.04
	1.00
	

	Illicit drug use
	0.08
	0.12
	0.09
	0.09
	0.09
	0.25
	0.21
	0.18
	0.21
	0.02
	0.18
	1.00


Notes: All listed correlations are statistically significant at the 1% level.
“Clinically diagnosed depression” is a dummy variable taking the value of 1 if the individual was “diagnosed with serious illness - Depression or anxiety” and 0 otherwise. This information is only available in waves 9, 13 and 17 of HILDA.
“Illicit drug use” is a dummy variable taking the value of 1 if the individual had ever used drugs such as cocaine, ecstasy, hallucinogens, inhalants, marijuana/cannabis, meth/amphetamine and other illicit drug and 0 otherwise. This information is only asked in wave 17 of HILDA.
 
[bookmark: _Ref61725073][bookmark: _Ref54693375]Appendix Table A3: Applying a Probit model for binary outcomes
	
	Smoker
	Daily smoker
	Drinker
	Daily drinker
	Excessive drinker

	 
	Probit
	IV Probit
	Probit
	IV Probit
	Probit
	IV Probit
	Probit
	IV Probit
	Probit
	IV Probit

	Stand. rev. MHI-5
	3.19***
	23.03***
	2.70***
	20.70***
	-1.62***
	13.55***
	0.16
	-0.01
	1.14***
	19.54***

	
	[0.17]
	[0.93]
	[0.16]
	[1.25]
	[0.17]
	[2.97]
	[0.11]
	[2.00]
	[0.11]
	[1.40]

	
	
	
	
	
	
	
	
	
	
	

	Observations
	235,378
	235,378
	235,378
	235,378
	235,389
	235,389
	235,389
	235,389
	235,049
	235,049

	P value of a Wald test of exogeneity
	 
	0.00
	 
	0.00
	 
	0.00
	 
	0.93
	 
	0.00


Notes: “Probit” results are from a Probit regression of equation (1) without controlling for individual FEs. “IV Probit” results are from an IV Probit regression of equations (1) and (2) without controlling for individual FEs. Results (coefficient estimates and standard errors) are reported in marginal effects and are multiplied by 100 for aesthetic purposes. Instrument: death of close friend. “P value of a Wald test of exogeneity” denotes p value from a Wald test for exogeneity of the mental health variable in the IV Probit model. Other explanatory variables include gender, age (and its square), migration status, Aboriginal status, marital status, education, household size, local socio-economic background variables, state/territory dummies, year dummies, and survey quarter dummies. Robust standard errors clustered at the individual level in parentheses. The symbol *denotes significance at the 10% level, **at the 5% level, and ***at the 1% level.

[bookmark: _Ref61732673]Appendix Table A4: First-stage regression results
	Variable
	Pooled OLS
	FE

	 
	(1)
	(2)

	Death of a close friend
	10.61***
	5.36***

	
	[0.65]
	[0.49]

	Male
	-11.85***
	

	
	[0.41]
	

	Age (years)
	1.26***
	0.81***

	
	[0.06]
	[0.09]

	Age squared
	-0.02***
	-0.01***

	
	[0.00]
	[0.00]

	Married/De facto(a)
	-19.30***
	-9.36***

	
	[0.63]
	[0.72]

	Separated/divorced/widowed(a)
	1.66**
	8.03***

	
	[0.85]
	[1.07]

	Aboriginal
	19.18***
	

	
	[1.37]
	

	NESB immigrant(b)
	13.59***
	

	
	[0.67]
	

	ESB immigrant(b)
	-0.01
	

	
	[0.70]
	

	Year 12(c)
	-9.86***
	-1.53*

	
	[0.66]
	[0.84]

	Vocational and Training qualification(c)
	-10.71***
	-5.03***

	
	[0.53]
	[0.85]

	Bachelor or higher degree(c)
	-16.36***
	-8.60***

	
	[0.65]
	[1.06]

	Household size
	-1.13***
	0.21

	
	[0.16]
	[0.17]

	
	
	

	Observations
	235,378
	235,378

	Individuals
	 
	24,678


[bookmark: _Hlk47108429][bookmark: _Hlk47108341]Notes: Pooled OLS results are from the first stage of pooled IV regression of the “smoking” as an outcome while FE results from the FE-IV regression. Coefficient estimates and standard errors are multiplied by 100 for aesthetic purposes. (a), (b) and (c) denotes being single, native, and having year 11 or below qualification as the base group, respectively. Other included variables: local socio-economic background variables, state/territory dummies, year dummies, and survey quarter dummies. Robust standard errors clustered at the individual level in parentheses. The symbol *denotes significance at the 10% level, **at the 5% level, and ***at the 1% level.


[bookmark: _Ref57572293][bookmark: _Ref57572265]Appendix Table A5: Second-stage remaining regression results
	Variable
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Age (years)
	-0.86***
	-0.33**
	-0.36**
	0.46**
	0.29**
	-1.20***

	
	[0.18]
	[0.15]
	[0.15]
	[0.19]
	[0.14]
	[0.20]

	Age squared
	0.00*
	-0.00
	-0.00***
	-0.01***
	-0.00***
	0.01***

	
	[0.00]
	[0.00]
	[0.00]
	[0.00]
	[0.00]
	[0.00]

	Married/De facto (a)
	-0.05
	0.88*
	0.50
	-1.58***
	-0.21
	-7.44***

	
	[0.60]
	[0.52]
	[0.60]
	[0.57]
	[0.32]
	[0.63]

	Separated/divorced/widowed (a)
	-0.78
	0.34
	0.48
	-4.54***
	-1.70***
	-9.18***

	
	[0.83]
	[0.71]
	[0.90]
	[0.79]
	[0.51]
	[0.79]

	Year 12 (b)
	7.33***
	4.67***
	4.02***
	30.31***
	-0.21
	18.66***

	
	[0.58]
	[0.48]
	[0.50]
	[0.76]
	[0.23]
	[0.70]

	Vocational and Training qualification (b)
	5.26***
	3.63***
	2.71***
	18.33***
	-0.82***
	10.10***

	
	[0.72]
	[0.63]
	[0.72]
	[0.82]
	[0.28]
	[0.70]

	Bachelor or higher degree (b)
	6.37***
	4.36***
	3.36***
	27.30***
	-0.82**
	11.01***

	
	[0.81]
	[0.64]
	[0.66]
	[0.94]
	[0.33]
	[0.90]

	Number of other household members
	-1.15***
	-0.86***
	-0.68***
	-0.68***
	-0.06
	-0.43***

	
	[0.11]
	[0.10]
	[0.11]
	[0.11]
	[0.06]
	[0.11]

	Observations
	235,378
	235,378
	234,604
	235,389
	235,389
	235,049

	Individuals
	24,678
	24,678
	24,628
	24,697
	24,697
	24,665


Notes: Results are from the second stage of FE-IV regression. For all binary outcome variables, results (coefficient estimates and standard errors) are multiplied by 100 for aesthetic purposes. (a) and (b) denotes being single and having year 11 or below qualification as the base group, respectively. Other included variables: local socio-economic background variables, state/territory dummies, year dummies, and survey quarter dummies. Robust standard errors clustered at the individual level in parentheses. The symbol *denotes significance at the 10% level, **at the 5% level, and ***at the 1% level.


[bookmark: _Ref59714148][bookmark: _Ref59714143][bookmark: _Ref84332738][bookmark: _Ref55549314][bookmark: _Ref53670698]Appendix Table A6: Robustness checks
	
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	A. Baseline
	 
	 
	 
	 
	 
	 

	Stand. rev. MHI-5
	19.96***
	11.56***
	10.97**
	16.08***
	0.13
	17.66***

	
	[4.30]
	[3.62]
	[4.74]
	[4.49]
	[3.33]
	[4.28]

	Observations
	235,378
	235,378
	234,604
	235,389
	235,389
	235,049

	Individuals
	24,678
	24,678
	24,628
	24,697
	24,697
	24,665

	F-statistic of IV
	76.37
	76.37
	74.31
	75.53
	75.53
	77.81

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.95
	0.00

	B1. Different mental health measures: SF-36 Mental Component Summary (reversed, standardised)

	SF-36 MCS
	20.24***
	11.07***
	10.79**
	15.58***
	-0.48
	19.71***

	
	[4.66]
	[3.85]
	[4.89]
	[4.84]
	[3.56]
	[4.76]

	Observations
	229,397
	229,397
	228,673
	229,358
	229,358
	229,099

	Individuals
	24,440
	24,440
	24,392
	24,455
	24,455
	24,430

	F-statistic of IV
	58.27
	58.27
	57.02
	56.52
	56.52
	59.24

	Hausman test (p value)
	0.00
	0.00
	0.03
	0.00
	0.84
	0.00

	B2. Different mental health measures: MH-9 of the SF-36 (standardized)
	 
	 

	MH-9
	23.97***
	13.98***
	13.20**
	19.17***
	-0.58
	20.98***

	
	[5.59]
	[4.59]
	[5.97]
	[5.76]
	[4.17]
	[5.50]

	Observations
	230,114
	230,114
	229,391
	230,118
	230,118
	229,828

	Individuals
	24,486
	24,486
	24,437
	24,505
	24,505
	24,476

	F-statistic of IV
	55.17
	55.17
	53.45
	54.05
	54.05
	56.31

	Hausman test (p value)
	0.00
	0.00
	0.03
	0.00
	0.82
	0.00

	B3. Different mental health measures: Depression indicator as defined using MHI-5 cut-off

	Depression
	52.31***
	30.22***
	28.23**
	41.78***
	0.50
	46.48***

	
	[12.55]
	[9.96]
	[12.61]
	[12.54]
	[8.65]
	[12.30]

	Observations
	235,443
	235,443
	234,669
	235,454
	235,454
	235,114

	Individuals
	24,685
	24,685
	24,635
	24,704
	24,704
	24,672

	F-statistic of IV
	40.90
	40.90
	40.42
	41.07
	41.07
	41.08

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	1.00
	0.00

	B4. Different mental health measures: Kessler Psychological Distress Scale (K10) score (standardized)

	K10
	32.26***
	18.47**
	20.27**
	1.39
	1.15
	25.78***

	
	[10.28]
	[7.83]
	[9.54]
	[8.20]
	[6.58]
	[9.66]

	Observations
	93,809
	93,809
	93,442
	93,757
	93,757
	93,718

	Individuals
	19,368
	19,368
	19,333
	19,373
	19,373
	19,355

	F-statistic of IV
	19.24
	19.24
	18.56
	20.08
	20.08
	19.85

	Hausman test (p value)
	0.00
	0.01
	0.02
	0.87
	0.91
	0.00


Notes: See Table 2.

Appendix Table A6: Robustness checks (continued)
	
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	C. Excluding potentially endogenous variables: Excluding marital status, education and household size

	Stand. rev. MHI-5
	20.49***
	11.72***
	11.10**
	17.58***
	0.26
	19.66***

	
	[4.30]
	[3.60]
	[4.70]
	[4.56]
	[3.30]
	[4.38]

	Observations
	235,443
	235,443
	234,669
	235,454
	235,454
	235,114

	Individuals
	24,685
	24,685
	24,635
	24,704
	24,704
	24,672

	F-statistic of IV
	77.49
	77.49
	75.56
	76.78
	76.78
	78.96

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.98
	0.00

	D1. Including additional variables: SF36 Physical Component Summary

	Stand. rev. MHI-5
	20.72***
	11.38***
	11.23**
	16.34***
	-0.44
	20.17***

	
	[4.66]
	[3.88]
	[5.01]
	[4.86]
	[3.62]
	[4.75]

	Observations
	229,397
	229,397
	228,673
	229,358
	229,358
	229,099

	Individuals
	24,440
	24,440
	24,392
	24,455
	24,455
	24,430

	F-statistic of IV
	66.98
	66.98
	64.24
	64.92
	64.92
	67.99

	Hausman test (p value)
	0.00
	0.00
	0.03
	0.00
	0.83
	0.00

	D2. Including additional variables: Disabled condition
	 
	 

	Stand. rev. MHI-5
	20.61***
	11.93***
	11.31**
	16.71***
	0.25
	18.19***

	
	[4.46]
	[3.73]
	[4.88]
	[4.63]
	[3.42]
	[4.42]

	Observations
	235,443
	235,443
	234,669
	235,454
	235,454
	235,114

	Individuals
	24,685
	24,685
	24,635
	24,704
	24,704
	24,672

	F-statistic of IV
	72.63
	72.63
	70.64
	72.08
	72.08
	74.11

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.98
	0.00

	D3. Including additional variables: Serious personal injury/illness
	 
	 

	Stand. rev. MHI-5
	21.93***
	13.01***
	12.18**
	17.36***
	0.14
	19.16***

	
	[4.77]
	[3.97]
	[5.15]
	[4.90]
	[3.60]
	[4.69]

	Observations
	234,767
	234,767
	233,988
	234,775
	234,775
	234,452

	Individuals
	24,661
	24,661
	24,611
	24,679
	24,679
	24,649

	F-statistic of IV
	65.66
	65.66
	63.99
	65.35
	65.35
	67.86

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.95
	0.00

	D4. Including additional variables: Labour market participation status
	 
	 

	Stand. rev. MHI-5
	20.21***
	11.69***
	11.03**
	16.48***
	0.20
	17.86***

	
	[4.33]
	[3.64]
	[4.76]
	[4.53]
	[3.35]
	[4.31]

	Observations
	235,443
	235,443
	234,669
	235,454
	235,454
	235,114

	Individuals
	24,685
	24,685
	24,635
	24,704
	24,704
	24,672

	F-statistic of IV
	75.69
	75.69
	73.64
	74.80
	74.80
	77.13

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.97
	0.00


See Table 2. “Disabled condition” mentioned in Panel D2 is a dummy variable which indicates whether the individual had a long-term health condition, disability or impairment. “Serious personal injury/illness” mentioned in Panel D3 is a dummy variable indicating whether the individual had any serious personal injury/illness in the last year. “Labour market participation status” variable mentioned in Panel D4 is a dummy variable which indicates whether the individual was in the labour force at the survey time.
Appendix Table A6: Robustness checks (continued)
	
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	D5. Including additional variables: Current active member of a club

	Stand. rev. MHI-5
	19.22***
	10.42***
	10.48**
	15.07***
	-0.51
	17.42***

	
	[4.14]
	[3.47]
	[4.59]
	[4.32]
	[3.25]
	[4.16]

	Observations
	233,512
	233,512
	232,747
	233,519
	233,519
	233,200

	Individuals
	24,615
	24,615
	24,564
	24,635
	24,635
	24,602

	F-statistic of IV
	81.20
	81.20
	79.20
	80.26
	80.26
	82.52

	Hausman test (p value)
	0.00
	0.00
	0.03
	0.00
	0.79
	0.00

	D6. Including additional variables: Weekly hours spent on informal caring

	Stand. rev. MHI-5
	18.39***
	10.76***
	10.00**
	17.41***
	-0.22
	19.21***

	
	[4.48]
	[3.83]
	[4.88]
	[4.90]
	[3.61]
	[4.66]

	Observations
	212,369
	212,369
	211,777
	212,323
	212,323
	212,120

	Individuals
	24,040
	24,040
	24,003
	24,058
	24,058
	24,032

	F-statistic of IV
	67.21
	67.21
	66.39
	65.43
	65.43
	68.18

	Hausman test (p value)
	0.00
	0.00
	0.05
	0.00
	0.88
	0.00

	D7. Including additional variables: Frequency to participate in physical activity

	Stand. rev. MHI-5
	19.85***
	11.59***
	10.65**
	15.45***
	0.37
	17.43***

	
	[4.24]
	[3.58]
	[4.67]
	[4.40]
	[3.29]
	[4.20]

	Observations
	235,026
	235,026
	234,246
	235,019
	235,019
	234,677

	Individuals
	24,669
	24,669
	24,619
	24,687
	24,687
	24,657

	F-statistic of IV
	79.59
	79.59
	77.81
	79.00
	79.00
	81.77

	Hausman test (p value)
	0.00
	0.00
	0.03
	0.00
	0.98
	0.00

	D8. Including additional variables: Non-wage income
	 
	 

	Stand. rev. MHI-5
	20.07***
	11.59***
	10.94**
	16.13***
	0.18
	17.65***

	
	[4.31]
	[3.62]
	[4.74]
	[4.50]
	[3.34]
	[4.28]

	Observations
	235,443
	235,443
	234,669
	235,454
	235,454
	235,114

	Individuals
	24,685
	24,685
	24,635
	24,704
	24,704
	24,672

	F-statistic of IV
	76.15
	76.15
	74.11
	75.31
	75.31
	77.59

	Hausman test (p value)
	0.00
	0.00
	0.02
	0.00
	0.96
	0.00


See Table 2. “Currently an active member” variable mentioned in Panel D5 is constructed from responses to a question “Are you currently an active member of a sporting, hobby or community-based club or association?”. “Weekly hours spent on informal caring” variable mentioned in Panel D6 is constructed from responses to a question asking “How much time would you spend on each of the following activities in a typical week?” on “Caring for disabled spouse/relative”. “Frequency to participate in physical activity” variable mentioned in Panel D7 is constructed from responses to a question asking “In general, how often do you participate in moderate or intensive physical activity for at least 30 minutes?”. “Non-wage income” variable mentioned in Panel D8 is non-wage household income adjusted for household size.
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	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes

	Separate regression by
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	A. Gender (Male = Yes, Female = No)

	Stand. rev. MHI-5
	18.34***
	22.01***
	8.72*
	15.05**
	0.49***
	17.42**
	15.89**
	16.73**
	0.24***
	0.47***
	16.60***
	19.49***

	
	[5.49]
	[6.89]
	[4.60]
	[5.86]
	[0.14]
	[8.32]
	[6.22]
	[6.51]
	[0.07]
	[0.12]
	[5.38]
	[7.02]

	Observations
	125,188
	110,255
	125,188
	110,255
	124,867
	109,802
	125,159
	110,295
	125,159
	110,295
	124,848
	110,266

	Individuals
	12,813
	11,872
	12,813
	11,872
	12,784
	11,851
	12,819
	11,885
	12,819
	11,885
	12,798
	11,874

	Mean of dep. variable
	16.79
	21.51
	13.72
	17.44
	11.78
	18.01
	78.49
	85.16
	4.74
	9.38
	10.84
	12.09

	F-statistic of IV
	46.29
	37.70
	46.29
	37.70
	
	36.93
	45.86
	37.36
	
	
	48.41
	37.03

	Hausman test (p-value)
	0.00
	0.00
	0.07
	0.01
	
	0.03
	0.01
	0.00
	
	
	0.00
	0.00

	Regression model
	FE-IV
	FE-IV
	FE-IV
	FE-IV
	FE
	FE-IV
	FE-IV
	FE-IV
	FE
	FE
	FE-IV
	FE-IV

	B. Age (Age above the median = Yes, Age equal or below the median = No)

	Stand. rev. MHI-5
	17.70***
	25.28***
	7.39*
	19.72***
	0.76***
	15.10*
	16.74***
	19.95**
	0.32***
	0.36***
	22.87***
	11.11*

	
	[4.90]
	[8.50]
	[4.08]
	[7.39]
	[0.16]
	[8.77]
	[4.95]
	[9.31]
	[0.07]
	[0.11]
	[6.08]
	[5.91]

	Observations
	119,465
	115,064
	119,465
	115,064
	119,217
	114,481
	118,889
	114,426
	119,328
	114,902
	118,939
	113,981

	Individuals
	16,153
	11,925
	16,153
	11,925
	16,542
	11,906
	16,134
	11,915
	16,573
	12,391
	16,120
	11,887

	Mean of dep. variable
	23.12
	14.72
	18.04
	12.78
	16.10
	13.16
	82.22
	81.03
	2.97
	10.99
	17.63
	4.96

	F-statistic of IV
	78.87
	22.45
	78.87
	22.45
	
	22.36
	78.24
	21.46
	
	
	78.43
	22.86

	Hausman test (p-value)
	0.00
	0.00
	0.10
	0.00
	
	0.06
	0.00
	0.01
	
	
	0.00
	0.05

	Regression model
	FE-IV
	FE-IV
	FE-IV
	FE-IV
	FE
	FE-IV
	FE-IV
	FE-IV
	FE
	FE
	FE-IV
	FE-IV

	C. Marital status (Married/De facto = Yes, Single or Separated/divorced/widowed = No)

	Stand. rev. MHI-5
	16.39***
	24.30***
	9.20**
	14.30**
	1.04***
	0.13
	17.03***
	14.03*
	5.55*
	0.38***
	18.05***
	16.34**

	
	[5.01]
	[7.73]
	[4.35]
	[6.23]
	[0.18]
	[0.15]
	[5.52]
	[7.28]
	[3.17]
	[0.09]
	[5.59]
	[6.55]

	Observations
	93,228
	142,215
	93,228
	142,215
	93,811
	143,027
	93,141
	142,313
	93,141
	150,580
	92,972
	142,142

	Individuals
	10,762
	13,923
	10,762
	13,923
	10,729
	13,906
	10,770
	13,934
	10,770
	13,934
	10,759
	13,913

	Mean of dep. variable
	22.75
	16.53
	18.03
	13.77
	16.54
	13.47
	77.84
	84.09
	4.22
	8.75
	17.61
	7.38

	F-statistic of IV
	66.63
	27.11
	66.63
	27.11
	
	
	63.87
	28.07
	63.87
	
	66.62
	28.29

	Hausman test (p-value)
	0.00
	0.00
	0.05
	0.01
	
	
	0.00
	0.03
	0.08
	
	0.00
	0.01

	Regression model
	FE-IV
	FE-IV
	FE-IV
	FE-IV
	FE
	FE
	FE-IV
	FE-IV
	FE-IV
	FE
	FE-IV
	FE-IV


Notes: Results for different sub-populations are obtained from a separate FE or FE-IV regression. For all binary outcome variables, results (coefficient estimates, standard errors and sample means) are multiplied by 100 for aesthetic purposes. Other notes: see Table 2.

Appendix Table A7: Heterogeneity (continued)
	
	Smoker
	Daily smoker
	Weekly number of cigarettes
	Drinker
	Daily drinker
	Excessive drinker

	
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes
	No
	Yes

	Separate regression by
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	D. Education (Bachelor or higher degree = Yes, No bachelor or higher degree = No)

	Stand. rev. MHI-5
	19.59***
	23.54*
	11.61***
	0.17
	9.87*
	19.20
	16.35***
	-0.03
	0.31***
	0.29*
	18.01***
	0.29

	
	[4.58]
	[12.36]
	[3.89]
	[0.18]
	[5.11]
	[11.97]
	[4.81]
	[0.24]
	[0.07]
	[0.17]
	[4.61]
	[0.19]

	Observations
	198,817
	36,626
	198,817
	38,399
	198,059
	36,610
	198,924
	38,301
	210,147
	38,301
	198,569
	38,295

	Individuals
	21,067
	3,618
	21,067
	3,618
	21,015
	3,620
	21,084
	3,620
	21,084
	3,620
	21,053
	3,619

	Mean of dep. variable
	20.82
	9.11
	17.21
	6.31
	16.43
	5.29
	80.81
	86.13
	7.00
	6.93
	12.66
	4.81

	F-statistic of IV
	75.19
	8.89
	75.19
	
	72.39
	9.12
	74.54
	
	
	
	77.23
	

	Hausman test (p-value)
	0.00
	0.02
	0.00
	
	0.07
	0.06
	0.00
	
	
	
	0.00
	

	Regression model
	FE-IV
	FE-IV
	FE-IV
	FE
	FE-IV
	FE-IV
	FE-IV
	FE
	FE
	FE
	FE-IV
	FE

	E. Parental smoking status (Parent smoked during childhood = Yes, Parent did not smoke during childhood = No)

	Stand. rev. MHI-5
	16.19***
	23.03***
	0.43***
	15.10***
	0.59***
	16.11**
	21.39***
	13.57**
	0.25**
	0.46***
	14.49**
	20.01***

	
	[6.17]
	[6.07]
	[0.14]
	[5.23]
	[0.17]
	[6.82]
	[7.54]
	[5.84]
	[0.10]
	[0.09]
	[6.56]
	[5.91]

	Observations
	84,073
	139,452
	84,073
	139,452
	83,920
	138,882
	83,988
	139,507
	83,988
	139,507
	83,970
	139,276

	Individuals
	8,193
	12,810
	8,193
	12,810
	8,183
	12,790
	8,199
	12,811
	8,199
	12,811
	8,201
	12,804

	Mean of dep. variable
	12.90
	22.28
	9.44
	18.75
	8.54
	18.16
	79.76
	82.87
	5.10
	7.97
	10.72
	11.70

	F-statistic of IV
	33.42
	48.13
	
	48.13
	
	47.44
	34.81
	46.18
	
	
	33.50
	48.37

	Hausman test (p-value)
	0.00
	0.00
	
	0.00
	
	0.02
	0.00
	0.01
	
	
	0.02
	0.00

	Regression model
	FE-IV
	FE-IV
	FE
	FE-IV
	FE
	FE-IV
	FE-IV
	FE-IV
	FE
	FE
	FE-IV
	FE-IV



Appendix B: Robustness checks
This Supplementary Appendix reports results from various sensitivity tests. In particular, to test that our results are not driven by the way we construct the mental health variable, we re-estimate the FE-IV model using the SF-36 Mental Component Summary (MCS) scores as an alternative mental health measure (Ware et al. 1994).[footnoteRef:1] We subsequently follow Frijters et al. (2014) to combine four items assessing vitality with the five items describing emotional wellbeing (i.e., our standardized reversed MHI-5 measure) to construct a variable called MH-9 index and use it in place of the standardized reversed MHI-5 variable in the FE-IV regression.[footnoteRef:2] FE-IV estimates of these two additional mental health variables (reported in Panels B1 and B2 of Appendix Table A6) are remarkably similar to the FE-IV estimates of the standardized reversed MHI-5 variable in the baseline regression (reproduced in Panel A of Appendix Table A6). The similarity in the findings using three different SF-36-based mental health measures is mostly likely to be explained by the very high correlations among these measures (i.e., the lowest correlation is 0.83 as can be seen from Appendix Table A2). We then use the suggested cut-off of 68 points or lower for the original MHI-5 index to define if the individual has any depressive symptoms (Yamazaki et al. 2005). Panel B3 of Appendix Table A6 reports a similar pattern as found in the baseline analysis which uses the continuous MHI-5 based index as the endogenous independent variable. We further test the sensitivity of our findings by employing another validated measure of mental health status available in our data: K10 score. The FE-IV estimates of K10 (reported in Panel B3 of Appendix Table A6) are broadly similar to those of standardized reversed MHI-5 in terms of the magnitude and statistical significance level.[footnoteRef:3] It is worth noting that this stability in the findings is achieved even though we have a substantially smaller sample size to work with when using K10 as a mental health variable. [1:  In particular, MCS is composed of 8 multi-item scales assessing physical function (10 items), role limitations due to physical health issues (4 items), bodily pain (2 items), general health (5 items), vitality (4 items), social functioning (2 items), role limitations due to emotional issues (3 items) and emotional well-being (5 items) (Ware et al. 1994). We use factor score coefficients suggested for the Australian population to construct MCS (ABS 1997). As has been done with the MHI-5 mental health variable, we use a standardized and reversed MCS index so a higher score of this variable indicates a poorer mental health condition in this study.]  [2:  Four questions assessing the respondents’ vitality in SF-36 ask about the frequency during the last four weeks that they “felt full of life”, “had a lot of energy”, “felt worn out” and “felt tired”. To be consistent with other mental health variables used in this study, this MH-9 variable is constructed in the way that a higher value describes poorer mental health status.]  [3:  An exception is that the estimate on drinking is still positive but statistically insignificant. This insignificant FE-IV estimate is in line with the result from a Hausman test which indicates that mental health is exogenous when modelling the drinking probability. Unreported results from a pooled IV estimator which find the mental health variable endogenous indicate a sizable and statistically significant (at the 1% level) estimate: a one-standard-deviation increase in mental illness raises the drinking probability by 7 pp (or 8% of the sample mean).] 

We also test whether unobserved time-variant factors may influence the estimates of mental distress on addictive behaviours.[footnoteRef:4] We do so by additionally controlling for some important time-variant variables which may co-vary with the instrument and addictive behaviours. Particularly, we alleviate concerns that the recent death of a close friend may also affect physical health of the individuals by directly controlling for each of three variables representing their physical health in the regressions. These variables include SF36 Physical Component Summary scores and two separate indicators capturing whether the individual had any disability condition or any serious personal injury/illness (results are presented in Panels D1, D2 and D3 of Appendix Table A6, respectively). Moreover, we address the concern that the occurrence of this stressful event may cause the individuals to shift their time allocation by additionally controlling for each of four time-use measures, represented by the individual’s labour force participation status (results are presented in Panel D4 of Appendix Table A6), whether the individual is an active member of a sporting/community club (Panel D5), the number of weekly hours the individual spent on caring for disable spouse/relatives (Panel D6), and the frequency that the individual participated in physical activity (Panel D7). Furthermore, we deal with a concern that this event might lead to changes in financial situation (such as bequests from deceased friends) by explicitly controlling for non-wage income in the FE-IV regressions (Panel D8). Estimation results reported in Appendix Table A6 show that including all above mentioned variables largely does not affect our results because estimates of the standardized reversed MHI-5 variable are remarkably similar to those obtained from the baseline regressions. [4:  Likewise, Panel C in Appendix Table A7 suggests that excluding some potentially endogenous time variant variables such as marital status and household size from the list of explanatory variables does not affect our findings.] 


