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Table S1. Search strategies in electronic databases.

Search Query Items
found
PubMed
#4 #1 AND #2 AND #3 1291
#3 "Cost of lliness"[Mesh] OR cost[tiab] OR costs[tiab] OR econom*[tiab] OR 790132
socioeconom*[tiab] OR productivity[tiab] OR social burden[tiab] OR occupational
burden[tiab] OR long-term effect*[tiab] OR long-term implicat*[tiab]
#2 "Workplace"[Mesh] OR "Occupational Health"[Mesh] OR "Absenteeism"[Mesh] OR 176143

"Sick Leave"[Mesh] OR "Work Capacity Evaluation"[Mesh] OR "Rehabilitation,
Vocational"[Mesh] OR "Return to Work"[Mesh] OR "Sickness Impact Profile"[Mesh]
OR "Work Performance"[Mesh] OR "Work Engagement"[Mesh] OR
absenteeism(tiab] OR presenteeism[tiab] OR labor market[tiab] OR labour
market[tiab] OR "loss of productivity"[tiab] OR "productivity loss"[tiab] OR work
day[tiab] OR working day[tiab] OR work time[tiab] OR working time[tiab] OR work
hour*[tiab] OR working hour*[tiab] OR "work productivity"[tiab] OR "working
productivity"[tiab] OR work function*[tiab] OR "work participation"[tiab] OR work
perform*[tiab] OR working perform*[tiab] OR "performance at work"[tiab] OR (early
retirement*[tiab] AND disease[tiab]) OR work engage*[tiab] OR work inabilit*[tiab]

OR working inabilit*[tiab] OR work abilit*[tiab] OR working abilit*[tiab] OR work




disabilit*[tiab] OR working disabilit*[tiab] OR work absence*[tiab] OR sickness
absence*[tiab] OR sick absence*[tiab] OR sickness leave*[tiab] OR sick leave*[tiab]
OR activity impairment[tiab] OR "occupational health"[tiab] OR employee*[tiab] OR
work break*[tiab] OR lost work time[tiab] OR lost working time[tiab] OR missed
work time[tiab] OR productivity impairment[tiab] OR work impairment[tiab] OR
workplace*[tiab] OR work-place*[tiab] OR worksite*[tiab] OR work-site*[tiab] OR
job perform*[tiab] OR task perform*[tiab] OR work day loss*[tiab] OR work time
loss*[tiab] OR sick day*[tiab] OR illness day*[tiab] OR work capacit*[tiab] OR
working capacit*[tiab] OR work incapacit*[tiab] OR working incapacit*[tiab] OR work
incapabilit*[tiab] OR medical leave*[tiab] OR disability leave*[tiab] OR disability

absence*[tiab] OR time lost[tiab]

#1 "Smokers"[Mesh] OR "Smoking"[Mesh] OR "Tobacco Use"[Mesh] OR "Tobacco Use 335284
Disorder"[Mesh] OR smoke[tiab] OR smoker*[tiab] OR smoking*[tiab] OR
tobacco[tiab] OR cigarette*[tiab] OR sigarette*[tiab] OR nicotine[tiab]
Embase
H4 #1 AND #2 AND #3 2345
#3 'cost of illness'/exp OR cost:ab,ti,kw OR costs:ab,ti,kw OR econom*:ab,ti,kw OR 987200
socioeconom®*:ab,ti,kw OR productivity:ab,ti,kw OR 'social burden':ab,ti,kw OR
'occupational burden':ab,ti,kw OR 'long-term effect*':ab,ti,kw OR 'long-term
implicat*":ab,ti,kw
#H2 'workplace'/exp OR 'occupational health'/exp OR 'absenteeism'/exp OR 'medical 352034

leave'/exp OR 'return to work'/exp OR 'sickness impact profile'/exp OR 'job
performance'/exp OR 'work engagement'/exp OR absenteeism:ab,ti,kw OR
presenteeism:ab,ti,kw OR 'labor market':ab,ti,kw OR 'labour market':ab,ti,kw OR
'loss of productivity':ab,ti,kw OR 'productivity loss':ab,ti,kw OR 'work day':ab,ti,kw
OR 'working day':ab,ti,kw OR 'work time':ab,ti,kw OR 'working time':ab,ti,kw OR
'work hour*':ab,ti,kw OR 'working hour*':ab,ti,kw OR 'work productivity':ab,ti,kw OR

'working productivity':ab,ti,kw OR 'work function*':ab,ti,kw OR 'work




participation':ab,ti,kw OR 'work perform*':ab,ti,kw OR 'working perform*':ab,ti,kw
OR 'performance at work':ab,ti,kw OR ((‘early retirement*' NEAR/3 disease):ab,ti,kw)
OR 'work engage*':ab,ti,kw OR 'work inabilit*':ab,ti,kw OR 'working
inabilit*':ab,ti,kw OR 'work abilit*':ab,ti,kw OR 'working abilit*':ab,ti,kw OR 'work
disabilit*':ab,ti,kw OR 'working disabilit*':ab,ti,kw OR 'work absence*':ab,ti,kw OR
'sickness absence*'":ab,ti,kw OR 'sick absence*':ab,ti,kw OR 'sickness leave*':ab,ti,kw
OR 'sick leave*':ab,ti,kw OR 'activity impairment':ab,ti,kw OR 'occupational
health':ab,ti,kw OR employee*:ab,ti,kw OR 'work break*':ab,ti,kw OR 'lost work
time':ab,ti,kw OR 'lost working time':ab,ti,kw OR 'missed work time':ab,ti,kw OR
'productivity impairment':ab,ti,kw OR 'work impairment':ab,ti,kw OR
workplace*:ab,ti,kw OR 'work-place*':ab,ti,kw OR worksite*:ab,ti,kw OR 'work-
site*':ab,ti,kw OR 'job perform*':ab,ti,kw OR 'task perform*':ab,ti,kw OR 'work day
loss*':ab,ti,kw OR 'work time loss*':ab,ti,kw OR 'sick day*':ab,ti,kw OR 'illness
day*':ab,ti,kw OR 'work capacit*':ab,ti,kw OR 'working capacit*':ab,ti,kw OR 'work
incapacit*':ab,ti,kw OR 'working incapacit*':ab,ti,kw OR 'work incapabilit*':ab,ti,kw
OR 'medical leave*':ab,ti,kw OR 'disability leave*':ab,ti,kw OR 'disability

absence*':ab,ti,kw OR 'time lost":ab,ti,kw

#1 'tobacco use'/exp OR 'tobacco dependence'/exp OR smoke:ab,ti,kw OR 493021
smoker*:ab,ti,kw OR smoking*:ab,ti,kw OR tobacco:ab,ti,kw OR cigarette*:ab,ti,kw
OR sigarette*:ab,ti,kw OR nicotine:ab,ti,kw

Cochrane

#4 #1 AND #2 AND #3 117

#3 cost:ab,ti,kw or costs:ab,ti,kw or econom*:ab,ti,kw or socioeconom*:ab,ti,kw or 77915
productivity:ab,ti,kw or "social burden":ab,ti,kw or "occupational burden":ab,ti,kw
or "long-term effect*":ab,ti,kw or 'long-term implicat*':ab,ti,kw

#2 absenteeism:ab,ti,kw or presenteeism:ab,ti,kw or "labor market":ab,ti,kw or "labour 14455

market":ab,ti,kw or "loss of productivity":ab,ti,kw or "productivity loss":ab,ti,kw or

"work day":ab,ti,kw or "working day":ab,ti,kw or "work time":ab,ti,kw or "working




time":ab,ti,kw or "work hour*":ab,ti,kw or "working hour*":ab,ti,kw or "work
productivity":ab,ti,kw or "working productivity":ab,ti,kw or "work
function*":ab,ti,kw or "work participation":ab,ti,kw or "work perform*":ab,ti,kw or
"working perform*":ab,ti,kw or "performance at work":ab,ti,kw or ("early
retirement*" near/3 disease):ab,ti,kw or "work engage*":ab,ti,kw or "work
inabilit*":ab,ti,kw or "working inabilit*":ab,ti,kw or "work abilit*":ab,ti,kw or
"working abilit*":ab,ti,kw or "work disabilit*":ab,ti,kw or "working
disabilit*":ab,ti,kw or "work absence*":ab,ti,kw or "sickness absence*":ab,ti,kw or
"sick absence*":ab,ti,kw or "sickness leave*":ab,ti,kw or "sick leave*":ab,ti,kw or
"activity impairment":ab,ti,kw or "occupational health":ab,ti,kw or
employee*:ab,ti,kw or "work break*":ab,ti,kw or "lost work time":ab,ti,kw or "lost
working time":ab,ti,kw or "missed work time":ab,ti,kw or "productivity
impairment":ab,ti,kw or "work impairment":ab,ti,kw or workplace*:ab,ti,kw or

"work-place*":ab,ti,kw or worksite*:ab,ti,kw or "work-site*":ab,ti,kw or "job

perform*":ab,ti,kw or "task perform*":ab,ti,kw or "work day loss*":ab,ti,kw or "work

time loss*":ab,ti,kw or "sick day*":ab,ti,kw or "illness day*":ab,ti,kw or "work
capacit*":ab,ti,kw or "working capacit*":ab,ti,kw or "work incapacit*":ab,ti,kw or
"working incapacit*":ab,ti,kw or "work incapabilit*":ab,ti,kw or "medical
leave*":ab,ti,kw or "disability leave*":ab,ti,kw or "disability absence*":ab,ti,kw or

"time lost":ab,ti,kw

#1

smoke:ab,ti,kw or smoker*:ab,ti,kw or smoking*:ab,ti,kw or tobacco:ab,ti,kw or

cigarette*:ab,ti,kw or sigarette*:ab,ti,kw or nicotine:ab,ti,kw

24915




Table S2. Criteria list of assessment of methodological quality of studies. Criteria could be rated yes,

no, or not applicable. n = sample size; Cl = confidence interval; SE = standard error.

Criteria

1. Was the research question or objective clearly stated?

2. Was the study sample clearly specified and defined? (incl. clear in- and exclusion criteria)

3. Was the participation rate of eligible persons at least 50%?

4. Were all the subjects selected or recruited from the same or similar populations (including
the same time period)?

5. Was the sample size suitable for answering the research question?

6. For longitudinal studies: Was loss to follow-up after baseline 20% or less?

7. Were the exposure measures clearly defined, valid, reliable, and implemented consistently
across all study participants?

8. Were the outcome measures clearly defined, valid, reliable, and implemented consistently
across all study participants?

9. Was the statistical model used appropriate and described with point estimates and
measures of precision (i.e. Cl or SE)?

10. Were important confounding variables (i.e. age, gender, socioeconomic position (education,
job, income)) measured and adjusted statistically for their impact on the relationship

between exposure(s) and outcome(s)?




Figure S3. Study findings (i.e. effect sizes and risk of bias) stratified by study location (i.e. western and

non-western countries), for articles reporting on the association of smoking and risk of sickness

absence. Individual study as well as pooled effects are presented.
Rate Ratio Risk of Bias

Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.1.1 Western
Wacker 2013 -0.2904 01441 2.0% 1
Pai 2009 (1) -0.0845 04725  0.3% T
Boles 2004 -0.0651 0.2474  0.9% -
Kiviméki 1997 0.0198 00847  3.9% T
Airaksinen 2018 01044 00235  6.8% r
Karlsson 2010 01337 02253 1.0% T
Alavinia 2009 01388 0.0401 6.1% I~
Rohroek 2011 0157 0.0504  55% ~
Serner 2001 0174 00687  4.6% ™
Aaviksoo 2013 01748 01401 21% ™
Kowlessar 2011 0188 00113 71% "
T=ai 2011 01865 0124  2.8% -
Miedhamrmer 1988 (2) 02311 0.0647  4.8% -
Roos 2017 (3) 02485 00258 6B.7% "
Christensen 2007 (4) 02604 0181 1.4% ™
Merrill 2013 0.2624 00473 57% -
Roos 2017 (8) 0.3079 0.05499  5.0% -
Sindelar 2005 03148 00838  3.5% -
Rohroek 2013 03202 01337  2.3% n
Miedhammer 1938 (6) 03716 01119  2.9% -
Morikawa 2004 (7} 04088 00539  5.3% -
Tarres Lana 2005 04121 01805  1.5% —'—
Pai 2009 (8) 04253 01825  1.4% —
Christensen 2007 {9) 0502 01489  1.8% -
Roelen 2018 06678 02435  0.49% e
Bush 1995 0678 0.084 35% -
Subtotal (95% CI) £0.9% |
Heterogeneity: Tau®= 0.01; Chi®=110.03, df= 25 (P = 0.00001); F=77%
Testfor overall effect: 2= 919 (P = 0.00001)
2.1.2 Non-western
Suwa 2017 01398 00879 37% ™
Rahacow 2014 02151 01123 2.9% -
Marikawa 2004 {10} 0.3577 01024  3.2% -
Kondo 2006 0.4302 03843  0.4% T
Subtotal (95% CI) 10.1% ]
Heterogeneity, Tau® = 0.00; Chi®= 2.88, df= 3 (P=0.41}, F= 0%
Testfor overall effect: 7= 4.09 (P = 0.0001)
Total (95% CI) 100.0% |
Heterogeneity: Tau®= 0.01; Chi®=113.30, df= 29 (P = 0.00001); F= 74% T o 10 100

Testfor overall effect: Z= 9.84 (F = 0.00001)

. ) Favours smoking Favours non-smoking
Testfor subgroup differences: Chi*= 002, df=1 (P =0.90) F=0%

Footnotes Risk of bias legend

(1) males (&) Study aim
(2)females (B) Study population definition
(3)females (C) Study participation
(4) males (D) Participant selection
(5) males (E) Study population size
(6) males (F) Study attrition

(7) United Kingdom (G) Exposure

(&) females (H) Qutcome

(9) females (I) Statistical analysis
(10) Japan (J} Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S4. Study findings (i.e. effect sizes and risk of bias) stratified by gender of the study sample (i.e.
mixed, mainly males (>75%) and mainly females (>75%)), for articles reporting on the association of

smoking and risk of sickness absence. Individual study as well as pooled effects are presented.

Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.2.1 Mixed
Wacker 2013 -0.2904 0.1441 2.0% 1
Boleg 2004 -0.0651 0.2474 09% -
Karlsson 2010 01337 02253 1.0% T
Suwa 2017 0.1398 00879 37% ™
Rohroek 2011 0157 0.0504 55% ~
Serzner 2001 0174 00687 46% ™
Aaviksoo 2013 01748 01401 21% ™
Kowlessar 2011 0186 0.0113  71% "
Rahacow 2014 0.21481 01123 249% “
Merrill 2013 0.2624 00473 57% -
Sindelar 2005 0.3148 00938 35% -
Rohroek 2013 0.3202 01337 23% n
Tarres Lana 2005 04121 01808 1.5% —'—
Roelen 2018 06678 024358 049% —
Bush 19495 0678 0084 39% -
Subtotal (95% CI) 47.6% ¢

Heterogeneity: Tau?= 0.01; Chi*= 57.08, df= 14 (P = 0.00001); F= 75%
Testfor overall effect Z= 5.65 (P = 0.00001)

2.2.2 Mainly males {>75%)

Pai 2008 (1) -0.0845 04725  0.3% T
Alraksinen 2018 01044 00235 6B.8% r
Alavinia 2009 01398 0.0401 6.1% I~
Tszai 2011 01865 0124 25% -
Christensen 2007 (2) 0.2604 0181 1.4% I
Roos 2017 (3) 03078 0.05%9 5.0% -
Marikawa 2004 (4) 0.3577 01024  32% -
MNiedhamrmer 1998 () 03716 01119 249% -
Maorikawa 2004 (6) 0.4088 00539 53% -
Kondo 2008 0.4302 03943  04% T
Subtotal (95% CI) 33.9% L]

Heterogeneity: Tau®=0.01; Chi®=40.75, df=9 (P = 0.00001); F=78%
Testfor overall effect: 7= 5.00 (P = 0.00001})

2.2.3 Mainly females (=75%)

Kivimaki 1997 0.0198 0.0847 3.9% +
Miedhammer 1998 (7) 0.2311 00647  48% -
Roos 2017 (3) 0.2495 00258 67% .
Pai 2008 (3) 0.4253 01825 1.4% — eee ee
Christensen 2007 {10} 0.502 01588 1.8% — LI LT BT T 1)
Subtotal (95% Cl) 18.6% ]

Heterogeneity: Tauw® = 0.01; Chi®=10.66, df= 4 (F = 0.03), F= 62%
Testfor overall effect: 2= 4.06 (P = 0.0001)

Total (95% CI) 100.0% |
Heterogeneity: Tauw®= 0.01; Chi®=113.30, df= 29 (P = 0.00001); F=74%
Testfor overall effect: 7= 984 (P = 0.00001})

Testfor subgroup differences: Chif= 012, df= 2 (P =0.94), F= 0%

o010 10 100
Favours smoking Favours non-smoking

Footnotes Risk of bias legend

(1) males (&) Study aim

(2) males (B) Study population definition
(3)males (C) Study participation
(4) Japan (D) Participant selection
(5) males (E) Study population size
(6) United Kingdom (F) Study attrition
(7)females (G) Exposure
(8)females (H) Outcome
(9)females (1) Statistical analysis
(10) females (J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S5. Study findings (i.e. effect sizes and risk of bias) stratified by mean age of the study sample

(i.e. <40 years, 40 to 48 years and >48 years), for articles reporting on the association of smoking and

risk of sickness absence. Individual study as well as pooled effects are presented.
Rate Ratio Risk of Bias

Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.8.1 <40 years
Airaksinen 2018 01044 00235 65% "
Rabacow 2014 02151 01123 2.9% =
Sindelar 2005 03148 00938 35% -
Kondo 2006 04302 03943 0.4% -+
Bush 1995 0675 0084  39% -
Subtotal {95% Cl) 17.4% >
Heterogeneity: Tau®= 0.07; ChiF= 47.06, di= 4 (P = 0.000013; F= 91%
Testfor overall effect: 2= 2.48 (P = 0.01)
2.8.2 40 - 48 years
Pai 2008 (1) -0.0845 04725 0.3% —r e®
Boles 2004 -0.0B51 0.2474  0.9% - e®
Kivimaki 1897 0.0198 0.0847  3.9% t @8-
Alavinia 2009 04398 0.0401  61% " @8
Suwa 2017 01398 00878 3.7% - @8
Robrogk 2011 0157 0.0504 55% - e®
Serner 2001 0174 00687  46% = el 1]
Aaviksoo 2013 01748 01401 21% T L 1]
Kowlessar 2011 0186 00113 TA% - L1 ]
Tsai 2011 01865 0124  25% - [ &
Merrill 20132 0.2624 0.0472  57% - e®
Robroek 2013 04202 01337 2.3% —
Morikawea 2004 (2) 0.3577 01024 3.2% -
MNiedhammer 1998 (3) 03716 01118 2.9% -
Morikawea 2004 (4) 04088 00538 53% -
Tarres Lana 20048 04121 01804 1.8% —
Pai 2009 (5) 04263 01825 1.4% —
Roelen 2018 06678 0.2435  0.9% —
Subtotal {95% CI) 59.8% \
Heterogeneity: Tau®= 0.00; Chif= 38.81, df= 17 (P = 0.001); F= §7%
Testfor overall effect: 7= 828 (P = 0.00001)
2.8.3> 48 years
Wacker 2013 -0.2904 01441  2.0% —
Karlsson 2010 01337 02263 1.0% -—
MNiedhammer 1998 (&) 0.2311 00647  4.8% -
Roos 2017 (7) 0.2495 00288  6.7% .
Roos 2017 (8) 0.3078 0.0598  5.0% -
Subtotal {95% Cl) 19.6% "
Heterageneity: Tau®=0.01; Chi*=145.20, df=4 (F= 0004}, F=74%
Testfor overall effect Z= 2.98 (P = 0.00%)
2.8.4 Undefined
Christensen 2007 (9) 0.2604 0181  1.4% T 2000070006
Christensen 2007 {10 0502 01589 1.8% — 00000000
Subtotal {95% Cl) 3.2% ¢
Heterageneity: Tau®=0.00; Chi*=1.01, df=1 {F=032) F=1%
Testfor overall effect Z= 3.31 (P = 0.0008)
Total (95% CI) 100.0% |
Heterogeneity: Tau®= 0.01; Chi*= 113.30, df= 20 (P < 0.00001); F=T4% b+ pr———

Testfor overall effect: 7= 9.84 (P = 0.00001)
Testfor subgroup differences: Chi®= 3.05, df= 3P =038, F=1.6%
Footnotes

(1) males

(2)Japan

(3) males

(4) United Kingdom

(5)females

(6) females

(7)females

(8) males

(9) males

(10) females

Favours smoking  Favours non-smoking

Risk of bias legend

(&) Study aim

(B) Study population definition
(C) Study participation
(D) Participant selection
(E) Study population size
(F) Study attrition

(G) Exposure

(H) Outcome

(1) Statistical analysis
(J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S6. Study findings (i.e. effect sizes and risk of bias) stratified by occupational class (i.e. mixed,

blue collar, pink collar and white collar), for articles reporting on the association of smoking and risk of

sickness absence. Individual study as well as pooled effects are presented.
Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.3.1 Mixed
Wiacker 2013 -0.2904 01441 2.0% 1
Eoles 2004 -0.0651 02474 0.9% -
karlsson 2010 01337 02253 1.0% T
Suwg 2017 01392 00879 IT7T% "
Rabroek 2011 0.157 0.0504 8.5% ~
Serxner 2001 0174 0.0687 4.6% ™
Aavikson 2013 01748 01401 21% T
kowlessar 2011 0186 00113 1% -
Rabacow 2014 02151 01123 2.9% -
Miedhammer 1998 (1) 0.2311 0.0647 4.8% =
Christensen 2007 (2) 02604 0181 1.4% T
Sindelar 2005 0.3148 00938 3.5% -
Raobroek 2013 0.3202 01337 2.3% ~
Miedhammer 1938 (3) 03716 011149 2.9% -
kando 2006 0.4302 03943 0.4% T
Chrigtensen 2007 (4) 0502 01589 1.8% -
Roelen 2018 06678 02435 0.9% I
Bush 1995 0g¥a 0084 3.9% -
Subtotal (95% CI) 51.7% t

Heterogeneity: Tau®=0.01; Chi*= 6062, df =17 (F = 0.00001); F=72%
Testfor overall effect: Z= 617 (P = 0.00001)

2.3.2 Blue collar

Alavinia 2009 01388 0.0401 6.1% I~
Tszai 2011 01865 0124 2.5% "
Morikawa 2004 (5) 0.4088 0.0538 5.3% -
Subtotal (95% CI) 13.9% L 4
Heterogeneity, Tauw®= 0.03, Chi®=16.18, df= 2 (F = 0.0003), 7= 88%

Testfor overall effect: 2= 242 (P=002)

2.3.3 Pink collar

Pai 2008 (8) -0.0845 04725 0.3% T
Merrill 2013 0.2624 0.0473 5.7% -
Tarres Lana 2005 04121 01805 1.5% —'—
Pai 2008 (7) 0.4253 01825 1.4% —
Subtotal (95% CI) 8.8% L]
Heterogeneity: Tau® = 0.00; Chi®=1.90, df= 3 (P =059}, F= 0%

Testfor overall effect: 7= 629 (P = 0.00001})

2.3.4 White collar

Kivirméki 1997 0.0198 0.0847 3.9% T
Airaksinen 2018 01044 00235 6.8% r
Roos 2017 (8) 0.2485 0.0258 B.7% "
Roos 2017 (9) 0.3079 0.0599 5.0% -
Morikawa 2004 {10} 0.3577 01024 33% -
Subtotal (95% CI) 25.6% ]
Heterogeneity: Tau®= 0.01; Chi®= 28.75, df= 4 (P = 0.00001); F= 86%

Testfor averall effect: Z= 3.81 (P =0.0001)

Total (95% CI) 100.0% |
Heterogeneity: Tau®=0.01; Chi®=113.30, df= 29 (P = 0.00001); F=74% T o 10 100

Testfor overall effect: 7= 9.84 (P = 0.00001)

) ) Favours smoking  Favours non-smoking
Testfor subgroup differences: Chie=120,df=3(P=078), F=0%

Footnotes Risk of bias legend

(1) females (&) Study aim

(2) males (B) Study population definition
(3) males (C) Study participation
(4)females (D) Participant selection
(5) United Kingdom (E) Study population size
(6) males (F) Study attrition
(7)females (G) Exposure
(8)females (H) Outcome

(9) males (1) Statistical analysis
(10) Japan (J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S7. Study findings (i.e. effect sizes and risk of bias) stratified by study design (i.e. longitudinal

and cross-sectional) for articles reporting on the association of smoking and risk of sickness absence.

Individual study as well as pooled effects are presented.
Rate Ratio Risk of Bias

Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% CI ABCDEFGHI J
2.4.1 Longitudinal
Kivirméki 1997 0.0198 00847  3.9% T
Airaksinen 2018 01044 00235  6.8% r
Karlsson 2010 01337 02253 1.0% T
Alavinia 2009 01398 0.0401 6.1% ™
T=ai 2011 01865 0124  2.5% -
Rahacow 2014 021581 01123 2.9% -
Miedhammer 1988 (1) 02311 0.0647  4.8% -
Roos 2017 (2) 0.2495 00258 6.7% "
Christensen 2007 (3) 02604 0181 1.4% r—
Roos 2017 (4) 03079 0.0599  5.0% -
Rohroek 2013 03202 01337 2.3% —'—
Morikawa 2004 (5) 0.3577 01024  3.2% -
Miedhammer 1938 (6) 03716 01119  2.9% -
Morikawa 2004 (7} 04088 00539  5.3% -
Kondao 2006 0.4302 03943  0.4% T
Christensen 2007 (8) 0.502 01983  1.8% -
Roelen 2018 06678 02435  0.49% —
Subtotal {95% CI) 57.8% ]
Heterogeneity: Tau®= 0.01; Chi®= 58.89, df=16 (P = 0.00001); F=73%
Testfor averall effect: Z=7.32 (P = 0.00001)
2.4.2 Cross-sectional
Wacker 2013 -0.2504 01441 2.0%
Pai 2009 (9) -0.0845 04725  0.3% I —
Boles 2004 -0.0651 0.2474  0.9% —
Suwa 2017 01388 00879 37% ™
Rohroek 2011 0157 00504  55% ~
Serzner 2001 0174 00687  4.6% ™
Aaviksoo 2013 01748 01401 21% ™
Kowlesgar 2011 0188 00113 71% "
Merrill 2013 0.2624 00473 57% -
Sindelar 2005 03148 00838  3.5% -
Torres Lana 2005 04121 01805 1.5% —
Pai 2009 {10) 04253 01825  1.4% —
Bush 1935 0678  0.084  3.9% -
Subtotal (95% CI) 42.2% ]
Heterogeneity, Tau®=0.01; Chi®=54.28, df=12 (P = 0.00001); F=78%
Testfor overall effect: 2= 502 (P = 0.00001)
Total (95% CI) 100.0% |
Heterogeneity: Tau®= 0.01; Chi®=113.30, df= 29 (P = 0.00001); F= 74% T o 10 100

Testfor overall effect: Z= 9.84 (F = 0.00001)

. ) Favours smoking Favours non-smoking
Testfor subgroup differences: Chi*= 017, df=1 (P=068), F=0%

Footnotes Risk of bias legend
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SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S8. Study findings (i.e. effect sizes and risk of bias) stratified by assessment of sickness absence
(i.e. self-reported sickness absence and sickness absence records) for articles reporting on the

association of smoking and risk of sickness absence. Individual study as well as pooled effects are

presented.
Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.6.1 Self-reported sickness absence
YWacker 2013 -0.2804 01441 2.0% — 2000 0080
Boles 2004 -0.0651 0.2474  0.9% -1 @
Karlsson 2010 01337 02263 1.0% -—
Suwea 2017 01398 00878  3.7% -
Robroek 2011 0157 00504  55% -
Serner 2001 0174 00687  46% o
Aaviksoo 2013 04748 01401  21% T
Kowlessar 2011 0186 00113 7.1% .
Roos 2017 (1) 0.2495 00258  6.7% .
Mertill 20173 0.2624 00473 57% -
Roos 2017 (2) 0.3079 0.0598  5.0% -
Sindelar 2005 0.3148 00938 3.5% -
Robroek 2013 03202 01337 23% —
Kondo 2006 0.4302 03943 0.4% -+
Bush 1995 0675 0084  39% -
Subtotal {95% Cl) 54.5% |

Heterogeneity: Tau?= 0.01; Chi*= 58.19, df= 14 (P = 0.00001); F= 76%
Testfor overall effect Z= 7.08 (P = 0.00001)

2.6.2 Sickness absence records

Pai 2008 {3) -0.0845 04725 0.3% T
Kiviméki 1997 0.0198 0.0847  39% T
Alraksinen 2018 01044 00235 6.8% r
Alavinia 2009 0.1398 0.0401 6.1% ~
Tgai 2011 01885 0124 25% “
Rahacow 2014 021481 01123 249% “
MNiedhamrmer 1998 (4) 0.2311 0.0647  48% ™
Christensen 2007 (5) 0.2604  0.181 1.4% T
Marikawa 2004 (6) 0.3577 01024 32% -
MNiedhamrmer 1988 (7) 03716 01119 249% -
Maorikawa 2004 (8) 0.4088 00539 53% -
Torres Lana 2009 04121 01808 1.5% ~
Pai 2009 (9) 0.4253 01825 14% —
Christensen 2007 {10} 0502 01489  1.8% -
Roelen 2018 06678 0.24358 0.49% —
Subtotal (95% CI) 45.5% t

Heterogeneity: Tauw® = 0.01; Chi®=51.59, df=14 (F = 0.00001); F=73%
Testfor overall effect: 2= 597 (P = 0.00001)

Total (95% CI) 100.0%
Heterogeneity: Tauw®= 0.01; Chi®=113.30, df= 29 (P = 0.00001); F=74%
Testfor overall effect: 7= 984 (P = 0.00001})

Testfor subgroup differences: Chif=0.21, df=1 {P = 0.65), F= 0%

o010 10 100
Favours smoking Favours non-smoking

Footnotes Risk of bias legend

(1) females (&) Study aim

(2) males (B) Study population definition
(3)males (C) Study participation
(4) females (D) Participant selection
(5) males (E) Study population size
(6) Japan (F) Study attrition
(7ymales (G) Exposure

(8) United Kingdom (H) Outcome
(9)females (1) Statistical analysis
(10) females (J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S9. Study findings (i.e. effect sizes and risk of bias) stratified by duration of sickness absence (i.e.

undefined, short-term sickness absence (<4 weeks) and long-term sickness absence (>4 weeks)), for

articles reporting on the association of smoking and risk of sickness absence. Individual study as well

as pooled effects are presented.
Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.7.1 Undefined
YWacker 2013 -0.2804 01441 2.0%
Boles 2004 -0.0B51 0.2474  0.9%
Kivimaki 1997 0.0198 0.0847  3.9%
Karlsson 2010 01337 02253 1.0%
Alawinia 2009 01398 0.0401  BA%
Suwa 2017 01398 0.0878  37%
Robroek 2011 0157 0.0504 55%
Sermer 2001 0174 0.0637 46%
Aaviksoo 2013 01748 01401  21%
Kowlessar 2011 0186 0.0113  71%
Tsai 2011 01865 0124  2.5%
Rabacaw 2014 02151 04123 2.9%
Miedhamrmer 1893 (1) 0.2311 0.0647  4.8%
Roos 2017 (2) 0.2495 0.0258 B.7%
Marrill 2013 0.2624 0.04732  57%
Roos 2017 (3) 0.3079 0.0598  5.0%
Sindelar 2005 03148 00938  35%
Robroek 2013 023202 01337 2.3%
Marikawa 2004 (4) 0.3577 01024 3.2%
Miedhamrmer 1393 (5) 0.3716 01118 2.9%
Morikawa 2004 (6) 0.4088 0.0538  5.3%
Torres Lana 2005 04121 01805 1.5%
Kondo 2006 0.4302 03943 0.4%
Bush 1995 0678 0084 3.9%
Subtotal (95% CI) 87.4% \
Heterogeneity: Tau®= 0.01; Chi* = 86.75, df= 23 (P = 0.00001); F= 73%
Testior overall efiect Z= 9.20 (P < 0.00001)
2.7.2 Short term sickness absence l‘f- 4weeks}
Pai 2008 (7) -0.0845 04725  0.3% — 2000 00ee
Pai 2009 (8) 04253 01825 1.4% — eeeee oeee
Subtotal (95% CI) 1.7% >
Heterageneity: Tau®=0.00; Chi*=1.01, df=1{P=031) F=1%
Testfor overall effect: Z= 2.05 (P = 0.04)
2.7.3 Long term sickness absence I==‘ 4\':"99'(5}
Airaksinen 2018 01044 0.0235 6.8% 9200720
Christensen 2007 (9) 02604 0181  1.4% T LT ]
Christensen 2007 (10) 0502 01588 1.8% — (1 1L T B ]
Roelen 2018 0667 0.2435 0.9% — eev0009
Subtotal (95% Cly 10.9% *
Heterageneity: Tau®= 0.05; Chi®=11.88, df= 3 (F=0.008);, F=75%
Testfor overall effect Z= 2.41 (P = 0.02)
Total (95% C1) 100.0% \
Heterogeneity: Taw= 0.0, Chi*=113.30, df= 28 (P < 0.00001); = 74% bk P

Testfor overall effect: 7= 9.84 (P = 0.00001)
Testfor subgroup differences: Chi®= 088, df= 2 (P = 0.64), F= 0%
Footnotes

(1) females

(2)females

(3) males

(4) Japan

(5) males
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(9) males
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Risk of bias legend

(&) Study aim

(B) Study population definition
(C) Study participation
(D) Participant selection
(E) Study population size
(F) Study attrition

(G) Exposure

(H) Outcome

(1) Statistical analysis
(J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S10. Study findings (i.e. effect sizes and risk of bias) stratified by confounding (i.e. correction for
gender, age and SEP (socioeconomic position) and no correction for gender, age and SEP), for articles
reporting on the association of smoking and risk of sickness absence. Individual study as well as pooled

effects are presented.

Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% ClI ABCDEFGHI J
2.5.1 Corrected for gender, age and SEP
Pai 2009 (1) -0.0845 04725 0.3% — o000 o0ee
Airaksinen 2018 01044 00235 6.8% I .
Alavinia 2009 013588 0.0401 6.1% ~
Serner 2001 0174 00687 4.6% I~
Kowlessar 2011 0186 00113 TA1% -
Roos 2017 (2) 02495 00258 B.7% -
Merrill 2013 02624 00473 A.7% -
Roas 2017 {3 03079 0.0589 5.0% -
Fai 2004 (4) 04253 01825 1.4% —
kando 2006 04302 03943 0.4% T
Christensen 2007 {5) 0502 01529 1.8% -
Subtotal (95% CI) 45.8% |

Heterogeneity: Tau® = 0.00; Chi®= 32.61, df=10 (P = 0.0003); F= 68%
Testfor overall effect: 7= 835 (P = 0.00001)

2.5.2 Not corrected for gender, age and SEP

Wacker 2013 -0.2904 01441 2.0% -
Boleg 2004 -0.0651 0.2474 0.9% -
Kivimaki 18497 0.0188 0.0847 3.8% T
Karlsson 2010 01337 0.2253 1.0% T
Suwa 2017 013588 0.0879 3T% ™
Rohroek 2011 0157 0.0504 5.5% ~
Aaviksoo 2013 01748 01401 2.1% ™
Tsai 2011 01865 0124 2.5% -
Rahacow 2014 02181 01123 2.9% “
Miedhammer 1988 (6) 0.2311 0.0647 4.8% -
Christensen 2007 (7) 02604 0181 1.4% ™
Sindelar 2005 0.3148 0.0938 3.5% -
Rohroek 2013 0.3202 01337 2.3% n
Maorikawa 2004 (8) 0.3577 01024 3.2% -
Miedhammer 1938 {9) 03716 01119 2.9% -
Morikawa 2004 (10} 0.4088 00539 5.3% -
Torres Lana 2005 04121 01804 1.5% —
Roelen 2018 06678 0.2435 0.9% -
Bush 1885 0678 0.084 3.8% -
Subtotal (95% CI) 54.2% t

Heterogeneity, Tauw®= 0.03; Chi®= 7013, df= 18 (F = 0.00001); F=74%
Testfor overall effect: 2= 529 (P = 0.00001)

Total (95% CI) 100.0% |
Heterogeneity: Tauw®= 0.01; Chi®=113.30, df= 29 (P = 0.00001); F=74%
Testfor overall effect: 7= 984 (P = 0.00001})

Testfor subgroup differences: Chi*=0.71, df=1 (P =0.40), F= 0%
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Footnotes Risk of bias legend

(1) males (&) Study aim

(2)females (B) Study population definition
(3)males (C) Study participation

(4) females (D) Participant selection
(5)females (E) Study population size

(6) females (F) Study attrition

(7ymales (G) Exposure

(&) Japan (H) Outcome

(9) males (1) Statistical analysis

(10) United Kingdom

(J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S11. Study findings (i.e. effect sizes and risk of bias) stratified by risk of bias (i.e. 8 or more items
with low risk of bias or less than 8 items with low risk of bias), for articles reporting on the association

of smoking and risk of sickness absence. Individual study as well as pooled effects are presented.

Risk of Bias
Study or Subgroup log[] SE Weight ABCDEFGHI J

2.9.1 8 or more items with low risk of bias

IV, Fixed, 95% CI IV, Fixed, 95% CI

Wacker 2013 -0.2904 01441 0.3% 075056 099 e

Pai 2009 (1) -0.0345 0.4725 0.0% 0.82[0.36 2332 T
Alraksinen 2018 01044 00235 122% 1.11[1.06,1.16] "
Suwa 2017 01388 00879 09% 115087 1.37] .
Alavinia 2008 01398 0.04M 4.2% 1.15[01.06, 1.24] -
Robroek 2011 0157 0.0504 26% 1.17[1.06,1.29] r
Roos 2017 (2) 0.2495 00258 101% 1.28([1.22,1.39] .
Christensen 2007 (3) 0.2604 0131 0.2% 1.30[0.91,1.85] "—
terrill 2013 02624 00473 2.0% 1.30[01.18,1.43] -
Roos 2017 (4) 03079 0.0599  1.9% 1.36([1.21,1.53] -
tfarikawa 2004 (5) 03577 01024  06% 1.43[1.17 1.759] -
tfarikawa 2004 (6) 0.4088 0.0539  23% 1.51[1.35 1.67] -
Pai 2009 (7) 0.4253 01825  0.2% 1.5301.07,218] —
Kondo 2008 0.4302 0.3943 0.0% 1.54[071,3.33] I
Christensen 2007 () 04802 01589 0.3% 1.65[1.21,2.26] -
Roelen 2018 06678 0.2435 01% 1.95[1.21,314] -
Bush 1995 0678 0084 1.0% 1.87[1.67, 233 e
Subtotal (95% CI) 39.9% 1.23[1.20,1.26] |

Heterogeneity: Chi®= 9911, df = 16 (P = 0.00001); *= 84%
Testfor overall effect Z=16145{F = 0.000013)

2.9.2 less than 8 items with low risk of bias

Boles 2004 -0.0651 0.2474  01% 0.94[0.58 1.53] -
Kivimaki 1997 0.0198 0.0847 09% 1.02[0.86, 1.20] T
karlsson 2010 01337 02253 041% 1.14[0.74,1.78] T
Serner 2001 0174 0.0687  1.4% 1.19[1.04,1.36] m
Aavikson 2013 01748 0.1401 0.3% 1.19[0.91,1.57] ™
Kowlessar 2011 0186 0.0113 527% 1.20[1.18,1.23] u
Tsai 2011 01865 0124 0.4% 1.21[0.85,1.54] -
Rabacow 2014 02181 01123 058% 1.24[1.00, 1.558] m
MNiedhammer 1998 (9) 02311 0.0647  16% 1.26([1.11,1.43] -
Sindelar 2005 0.3148 0.0938 08% 1.37[1.14,1.65] -
Robroek 2013 03202 01337 0.4% 1.38[1.061.79] "_
MNiedharmmer 1998 (10 03716 01119 058% 1.45[1.16,1.81] -
Tarres Lana 2005 04121 01805  02% 1.591[1.06 215] —
Subtotal (95% CI) 60.1% 1.21[1.18, 1.23]

Heterogeneity: Chi*=12.66, df=12 (P =0.39), F=9%
Testfor overall effect Z=17.85 (P = 0.00001)

Total (95% CI) 100.0% 1.22 [1.20, 1.24]
Heterogeneity: Ghi®= 113.30, df= 28 (F = 0.00001); 7= 74%

Testfor overall effect; Z = 24.04 (P = 0.00001)

Testfor subgroup differsnces: Chif= 1.53, df= 1 (P = 0.22), F= 34.5%

o 01 10
Favours [experimental] Favours [control]

100

Footnotes Risk of bias legend

(1) males (A) Study aim

(2) females (B) Study population definition
(3) males (C) Study participation
(4) males (D) Participant selection
(5) Japan (E) Study population size
(6) United Kingdom (F) Study attrition
(7)females (G) Exposure
(8)females (H) Qutcome

(9) females (I) Statistical analysis
(10) males (J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.



Figure S12. Study findings (i.e. effect sizes and risk of bias) stratified by year of publication (i.e.
published after 2008 or before 2008), for articles reporting on the association of smoking and risk of

sickness absence. Individual study as well as pooled effects are presented.

Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFGHII J
2.10.1 Published since 2008
Wacker 2013 -0.2904 01441 2.0% 0.74[0.56, 0.99] - .
Pai 2008 (1) -0.0845 04725 03% 0.921[0.36,2.32] T @
Airaksinen 2018 01044 00235 68% 1.11 [1.06,1.186] r @
Karlsson 2010 01337 0.22483 1.0% 1.14[0.74,1.78] - T .
Alavinia 2009 01398 0.0401 6.1% 1.15[1.06,1.24] ™ @
Suwa 2017 01398 00878 37% 1.15[0.97,1.37] ™ @
Robroek 2011 0187 0.0504 5.5% 1.17[1.06,1.29] ™ .
Azviksoo 2013 01748 0140 21% 1.191[0.91,1.57] ™ @
kowlessar 2011 0186 00113 71% 1.2001.18,1.23] - ®
Tsai 2011 01865 0124 25% 1.21[0.95 1.54] ™ .
Rabacow 2014 02151 01123 28% 1.24 [1.00,1.558] . @
Roos 2017 () 0.2495 00258 67% 1.28101.22,1.39] - @
Merrill 2013 0.2624 0.0473 5.7% 1.30[1.18,1.43] - .
Roos 2017 (3) 0.3079 00598 50% 1.36[1.21,1.53] - @
Rohroek 2013 03202 01337 23% 1.38[1.06,1.79] "— @
Pai 2009 (4) 04253 01825 1.4% 1.53[1.07,2.19] — @
Roelen 2018 06673 02435 058% 1.95[1.21,3.14] - @
Subtotal (95% CI) 62.1% 1.21 [1.16, 1.27] [

Heterngeneity: Tau®= 0.00; Chi®= 44.76, df= 16 (P = 0.0002); IF= G4%
Testfor overall effect: Z=8.18 (P =0.00001)

2.10.2 Published before 2008

BEoles 2004 -0.0651 0.2474 09% 0.94 [0.58,1.52] -
Kivirnaki 1997 0.0195 0.0847  359% 1.02[0.86,1.20] T
Senner 2001 0174 00687  46% 1.197[1.04,1.36] ~
Miedhamrmer 1998 (5) 0.2311 006847  48% T26[1.11,1.43] ~
Christensen 2007 () 02604 0131 1.4% 1.30[0.91,1.85] I
Sindelar 2005 0.3148 00938  35% 1.37 [1.14,1.65] -
Marikawa 2004 (7) 0.3577 01024 32% 1.43[1.17,1.79] -
Miedhammer 1998 (&) 03716 01118 28% 1.45[1.16,1.81] -
Marikawa 2004 (9 0.4088 00538 53% 1.81 [1.25,1.67] -
Tarres Lana 2005 0.4121 01805 1.5% 1.81[1.06,2.15] —
kondo 2006 0.4302 03943 04% 1.54[0.71,3.33] T
Christensen 2007 (10) 0802 01589  1.8% 1.65[1.21, 2.26] -
Bush 1995 0678  0.084  39% 1.97 [1.67,2.33] -
Subtotal (95% CI) 37.9% 1.38 [1.23, 1.53] +

Heterngeneity: Tau®= 0.03; Chi®= 44.37, df= 12 (P = 0.0001); IF= 73%
Testfor overall effect: Z=5.72 (P =0.00001)

Total (95% CI) 100.0% 1.27 [1.21,1.33] |
Heterogeneity Tau®= 001, Chi®=113.30, df = 29{P < 0.00001); F= 74%
Testfor overall effect. £=9.84 (P = 0.00001)

Testfor subgroup differences: Chi®= 4,55 df=1 (P =0.03), F=78.0%

oot 0 10 100
Favours [smoking] Favours [non-smoking]

Footnotes Risk of bias legend

(1) males (A) Study aim
(2)females (B) Study population definition
(3) males (C) Study participation
(4)females (D) Participant selection
(5)females (E) Study population size
(6) males (F) Study attrition
(7)Japan (G) Exposure

(8) males (H) Qutcome

(9) United Kingdom (I) Statistical analysis
(10) females (J) Study confounding

SE = standard error; Cl = confidence interval; IV = Inverse variance.
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