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Contribution of obesity and lack of physical activity to exit from work

Appendix A1: Search strategy Pubmed

PubMed
(up to Dec 31, 2012)

#1 PHYSICAL ACTIVITY 468 717
“physical activity” [All Fields] OR “physical activities” [All Fields] OR “physical fitness” [All Fields] OR exercise [All Fields]

OR sport [All Fields] OR fitness [All Fields] OR lifestyle [All Fields] OR “health behaviour” [All Fields] OR “health behavior”

[All Fields] OR “physical inactivity” [All Fields]

#2 OBESITY 1140 831
overweight [All Fields] OR “over weight” [All Fields] OR “body weight” [MeSH] OR “body weight” [All Fields] OR “waist

circumference” [All Fields] OR “skinfold thickness” [All Fields] OR “fat percentage” [All Fields] OR “waist-hip ratio” [All

Fields] OR “hip circumference” OR obesity [All Fields] OR “obese” [All Fields] OR “body mass index” [All Fields] OR bmi

[All Fields] OR weight [All fields]

(#1 OR #2) 1521639
#3 EARLY RETIREMENT 677
early-retirement [All Fields]

#4 UNEMPLOYMENT 12 233
unemployment [All Fields] OR “unemployed” [All Fields]

#5 DISABILITY PENSION 2668
disability pension[All Fields] OR work-disability [All Fields] OR “disability retirement” [All Fields] OR work ability [All Fields]

(#3 OR #4 OR #5) 15276
(#1 OR #2) AND (#3 OR #4 OR #5) 1932
#6 LONGITUDINAL DESIGN (“cohort studies”[MeSH Terms] OR “cohort studies”[All Fields] OR “cohort study”[All Fields]) 1589 995
OR (“longitudinal studies”[MeSH Terms] OR “longitudinal studies”[All Fields] OR “longitudinal study”[All Fields] OR lon-

gitudinally [All Fields]) OR (“prospective studies”[MeSH Terms] OR “prospective studies”[All Fields]) OR “prospective

study”[All Fields]) OR (prognosis [MeSH:NoExp]) OR (“follow-up studies”[MeSH Terms] OR “follow-up studies”[All Fields]

OR “follow up study”[All Fields] OR “follow-up”[All Fields])OR (“retrospective studies”[MeSH Terms] OR “retrospective

studies”[All Fields] OR “retrospective study”[All Fields]) NOT ((randomized controlled trial[pt] OR controlled clinical trial[pt]

OR randomized[tiab] OR placebo([ti] OR clinical trials as topic [MeSH:noexp] OR trial[ti]))

(#1 OR #2) AND (#3 OR #4 OR #5) AND #6 571
Filter on Language 533
Appendix A2: Search strategy Embase

Embase
(up to Dec 31, 2012)

#1 PHYSICAL ACTIVITY 559 636
(‘physical activity’/de OR ‘physical activity’:de,ti,ab OR ‘physical activities’/de OR ‘physical fitness’/de OR ‘exercise’:de,ti,ab

OR ‘exercise’/de OR ‘sport’/de OR ‘sport’:de,ti,ab OR ‘fitness’/de OR ‘fitness’:de,ti,ab OR ‘lifestyle’/de OR ‘lifestyle’:de,ti,ab

OR ‘health behavior:de,ti,ab OR ‘health behaviour’:de,ti,ab OR ‘physical inactivity’/de OR ‘physical inactivity:de,ti,ab)

#2 OBESITY 1373732
‘overweight’/exp OR ‘overweight’ OR ‘body weight’/de OR ‘body weight:de,ti,ab OR ‘waist circumference’/de OR ‘skinfold

thickness’/de OR ‘waist hip ratio’/exp OR ‘hip circumference’/exp OR ‘waist hip ratio’ OR ‘obesity’/exp OR ‘obese’ OR ‘body

mass’/exp OR ‘body mass index’ OR ‘bmi’ OR ‘weight’

(#1 OR #2) 1818 084
#3 EARLY RETIREMENT 920
‘early-retirement’

#4 UNEMPLOYMENT 15 331
‘Unemployment’/exp OR ‘unemployment’:ti,ab,de OR ‘unemployed’

#5 DISABILITY PENSION 5608
‘Disability pension” OR ‘work disability’/exp OR ‘work disability’ OR ‘disability retirement’ OR ‘work ability’:ti,ab

(#3 OR #4 OR #5) 21329
(#1 OR #2) AND (#3 OR #4 OR #5) 2496
#6 DESIGN 1719140
‘cohort analysis’/exp OR ‘cohort analysis’:ti,ab OR "cohort studies’:ti,ab,de OR ‘cohort study’:ti,ab,de OR ‘longitudinal’/syn

OR ‘longitudinally’:ti,ab,de OR ‘prospective study’/exp OR ‘prospective study’:ti,ab OR ‘prospective studies’:ti,ab,de OR

‘prognosis’ OR ‘follow up’/exp OR ‘follow up’:ti,ab OR ‘restrospective study’/exp OR 'retrospective study’:ti,ab OR ‘retro-

spective studies’:ti,ab,de NOT (‘randomized controlled trial’/exp OR ‘controlled clinical trial’/exp OR ‘randomized’:ti,ab OR

‘placebo’:ti,ab OR ‘clinical trial (topic)’/exp OR ‘trial’:ti)

(#1 OR #2) AND (#3 OR #4 OR #5) AND #6 598
Filter on Language 543
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Appendix A3: Search strategy Web of Science

Web of Science
(up to Dec 31, 2012)

#1 PHYSICAL ACTIVITY 373 562

TS=((physical activity) OR (physical activities) OR (physical fitness) OR exercise OR sport OR fitness OR lifestyle OR (health
behaviour) OR (health behavior) OR (physical inactivity)) AND Document Types=(Article)

#2 OBESITY 765 846

TS=(overweight OR (over weight) OR (body weight) OR (waist circumference) OR (skinfold thickness) OR (fat percent-
age) OR (waist-hip ratio) OR (hip circumference) OR obesity OR obese OR (body mass index) OR (bmi) OR (weight)) AND
Document Types=(Article)

(#1 OR #2) 1080413
#3 EARLY RETIREMENT 845
(TS=early-retirement) AND Document Types=(Article)

#4 UNEMPLOYMENT 21 652
(TS=((unemployment) OR (unemployed))) AND Document Types=(Article)

#5 DISABILITY PENSION 2 266
(TS=((disability-pension) OR work-disability OR (disability-retirement) OR (work-ability))) AND Document Types=(Article)

(#3 OR #4 OR #5) 24 378
(#1 OR #2) AND (#3 OR #4 OR #5) 1978
#6 LONGITUDINAL DESIGN 978 774

(TS=((cohort studies) OR (cohort study) OR (longitudinal studies) OR (longitudinal study) OR longitudinally OR (prospec-
tive studies) OR (prospective study) OR (prognosis) OR (follow-up studies) OR (follow up study) OR (follow-up) OR (retro-
spective studies) OR (retrospective study) NOT ((randomized controlled trial) OR (controlled clinical trial) OR (randomized)
OR placebo OR (clinical trials as topic) OR (trial)))) AND Document Types=(Article)

(#1 OR #2) AND (#3 OR #4 OR #5) AND #6 624
Filter on Language 594

Appendix B: Overview of included studies and quality assessment. [0=does not meet criterion or insuf-
ficient information in article, 1= meets criterion; SES=socioeconomic status]

Author (year) Determinant Outcome Q1 Q2 Q3 Q4
Insight >30% Adjusted for < loss
in response confounders to
Obesity | Over | LackofPA |Dis-abiliy| Unem- | Early | Sholect Any | SES | Life- | 0%
weight pension ployment retire- style -up
ment
Ahola et al, objective subjective self-report 1 1 1 1 1 1
2011 (31)
Biering- objective | self-report register 1 1 1 0 1 1
Sorensen et al,
1999 (22)
Canivet etal, | objective register 0 1 1 1 1 1
2012 (32)
Claessen et al, | objective | objective register 1 1 1 0 1 1
2009 (23)
Friis et al, self-report | self-report | self-report register | 0 1 1 1 1 1
2007 (40)
Friis et al, self-report | self-report | self-report register 0 1 1 1 1 1
2008 (24)
Gravseth et al, | objective | objective register 1 1 1 1 0 1
2008 (25)
Hagen et al, objective | objective | self-report register 1 1 1 1 0 1
2002 (13)
Harko-nmaki | self-report self-report 1 0 1 1 1 1
etal, 2007
(33)
Houston et al, | objective | objective self- 1 0 1 1 1 0
2008 (41) report
Continued

Scand J Work Environ Health 2013, vol 39, no 3 3



Contribution of obesity and lack of physical activity to exit from work

Author (year) Determinant QOutcome Q1 Q2 Q3 Q4
Insight | >30% Adjusted for < loss
in response | confounders t0 30%
Obesity |Over- | LackofPA | Dis- Unem- Ealy | Soolect Ay [SES [Life- |MOlow
weight ability ployment retire- style P
pension ment
Jusot et al, self-report | self-report self-report 0 1 1 1 0 0
2008 (38)
Krause et al, self-report | self-report 0 1 1 0 0 1
1997 (34)
Krokstad et al, self-report register 0 1 1 1 1 1
2002 (35)
Lahti et al, self-report register 0 1 1 1 1 1
2012 (36)
Laitinen et al, | self-report | self-report register 1 1 1 1 1 1
2002 (14)
Liira et al, self-report self-report 0 1 1 0 0 1
1999 (19)
Lund et al, self-report | self-report self-report 1 1 1 1 1 1
2001 (21)
Lund et al, self-report | self-report register 1 1 1 0 0 1
2010 (26)
Manninen et self-report | self-report register 0 1 1 0 1 1
al, 1997 (15)
Mansson et al, | objective register 0 1 1 0 1 1
1996 (27)
Neovius et al, | objective | objective register 1 1 1 1 0 1
2008 (20)
Rissanen et al, | objective | objective register 0 0 1 1 1 1
1990 (28)
Robroek et al, | self-report | self-report | self-report | self-report | self-report | self- 1 1 1 1 1 1
2012 (18) report
Roos et al, self-report | self-report register 1 0 1 0 0 1
2012 (29)
Ropponen et | self-report | self-report | self-report register 0 0 1 1 1 1
al, 2011 (16)
Suominen et self-report register 0 1 0 0 0 1
al, 2005 (37)
Visscher et al, | objective | objective register 1 1 1 1 1 1
2004 (30)
Virtanen et al, self-report self-report 0 0 1 1 0 1
2012 (39)
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Appendix C1: Included studies presenting the association between overweight, obesity and/or lack of
physical activity and disability pension. [BL=baseline; BMI=hody mass index; F=female; FU=follow-up;
HR=hazard ratio; M=male; OR=od(ds ratio; PA=physical activity; RR=relative risk.]

Author year Population Follow-up Determinant Outcome Determinant Outcome Association estimate
Country (N) (FU) period definition definition prevalence prevalence | adjustment
Employees/ (maximum or (disability (baseline)
general mean) pension) (N/%)
population BL year
Mean age at
BL (range)
Gender
Overweight/
Obesity
Canivetetal, | N=6540 13-year FU BMI (kg/m?), Register- F>30.0: F: N=664 HR adjusted for age
2012 (32) Employees BL: 1992-94 Objective based N=351(10.4%) | (19.8%) BMI>30.0:
Sweden ? (45-65 2 categories: M: N=460 F: 1.6 (1.3-2.0)
years) <30.0/=30.0 M >30.0: (14.5%) M:1.7 (1.3-2.2)
49% male N=344 (10.8%)
(N=3181)
51% female
(N=3359)
Claessen et N=16875 10.8-year FU BMI (kg/m?), Register- 25.0-27.4: N=3064 HR adjusted for age/
al, 2009 (23) | Employees BL: 1986-92 Objective based N=4871 nationality/
Germany (construct- 7 categories: 27.5-29.9: smoke/alcohol:
ion) <20.0 20.0- N=3260 <20: n/a
41.9 (25-59 22.4 30.0-34.9: 20.0-22.4: reference
years) 22.5-24.9 N=2221 22.5-24.9:n/a
100% male 25.0-27.4 >35.0: 25.0-27.4:0.79
27.5-29.9 N=343 (0.69-0.92)
30.0-34.9 27.5-29.9: 0.89
>35.0 (0.76-1.03)
30.0-34.9: 0.92
(0.78-1.07)
>35:1.56 (1.25-1.96)
Gravseth et N=302330 36-year FU BMI (kg/m?), Register- >30: N=7403 N=3651 HR adjusted for age,
al, 2008 (25) | General BL: 1967-76 Objective based (1.2%) birth order, birth
Norway population 4 categories: weight, childhood
(military <18.5 disease benefit,
service 18.5-24.9 maternal marital status,
conscript) 25-29.9 maternal and paternal
18/19 years >30.0 disability, parental
100% male education, intellectual
performance, mental
function conscript,
height conscript,
education:
<18.5:n/a
18.5-24.9: reference
25.0-29.9:
1.0 (0.9-1.1)
>30:1.4 (1.2-1.7)
Harkonméki N=8817 5-year FU BMI (kg/m?), Self-report >30.0: N=318 OR adjusted for age,
et al, 2007 General BL: 1998 Self-report N=1078 (3.6%) gender, childhood
(33) Finland population 2 categories: (12.3%) adversities, smoking,
? (40-54 <30.0 alcohol, depression,
years) >30.0 SES, medication:
42% male >30.0: 1.58 (1.18-2.12)
(N=3668)
58% female
(N=5149)
Lund et al, N=2618 2.5-year FU BMI (kg/m?), Self-report 25.0-29.9: N=67 OR adjusted for age,
2001 (21) Employees BL: 1994 Self-report N=936 (2.6%) occupational group,
Denmark (waste 4 categories: Disability >30.0: N=293 health, skill discretion,
collectors, <20.0 pension and smoking:
municipal 20.0-24.9 long-term <20.0: n/a
workers) 25.0-29.9 sick leave 20.0-24.9: reference
44.3 years (?) >30.0 (>2 months) 25.0-29.9: 1.11
at follow-up (0.60-2.04)
100% male >30.0: 1.83 (0.87-3.85)

Continued
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Contribution of obesity and lack of physical activity to exit from work

Author year Population Follow-up Determinant Outcome Determinant Outcome Association estimate
Country N (FU) period definition definition prevalence prevalence | adjustment
Employees/ (maximum or (disability (baseline)
general mean) pension)
population BL year (N/%)
Mean age at
BL (range)
Gender
Lund et al, N=8287 15-year FU BMI (kg/m?), Register- Risk time F: N=262 HR adjusted for age,
2010 (26) Employees BL:’90/°95/00 | Self-report based 25.0-29.9 (6.4%) work environment and
Norway/ ? (18-59 4 categories: F: 9738.40 M: N=184 general health:
Denmark years) <18.5 M: 21 230.87 (4.4%) <18.5: n/a
51% male 18.5-24.9 18.5-24.9: reference
(N=4203) 25.0-29.9 >30.0:
49% female >30.0 F: 2446.77 25.0-29.9:
(N=4084) M: 4123.42 F:1.11 (0.82-1.50)
M: 0.67 (0.49-0.93)
>30.0
F:1.25(0.79-1.97)
M: 0.84 (0.52-1.37)
Manninen et N=8655 10 year FU BMI (kg/m?), Register- n/a N=1004 RR adjusted for
al, 1997 (15) | Employees BL: 1979-80 Self-report based (11.6%) gender, age, smoking,
Finland (farmers) continuous psychological distress:
? (18-64 1.08 (1.01-1.15)
years)
52% male
(N=4537)
48% female
(N=4118)
Mansson et N=5926 >11-year FU BMI (kg/m?), Register- 25-29.9: N=849 RR adjusted for
al, 1996 (27) | General BL: 1974-78 Objective based N=2237 (14.3%) smoking:
Sweden population 4 categories: (37.7%) <18.5:n/a
48.1 (47-49 <18.5 18.5-24.9: reference
years) 18.5-24.9 >30: 25-29.9:1.3 (1.1-1.6)
100% male 25-29.9 N=433 (7.3%) >30: 2.8 (2.2-3.5)
>30
Neovius etal, | N=1191027 38-year FU BMI (kg/m?), Register- 25.0-29.9: N=60 024 HR adjusted for year of
2008 (20) General BL: 1969-94 Objective based N=101 332 conscript testing, SEP,
Sweden population 5 categories: (8.5%) municipality, age at
(military <18.5 30.0-34.9: testing, testing center,
service 18.5-24.9 N=15 974 and year of testing,
conscript) 25.0-29.9 (1.3%) muscular strength:
?(17-20 30.0-34.9 >35: N=3117 <18.5: n/a
years) >35 (0.3%) 18.5-24.9: reference
100% male 25.0-29.9: 1.36
(1.32-1.40)
30.0-34.9:1.87
(1.76-1.99)
>35: 3.04 (2.72-3.40)
Rissanen et N=31129 10 year FU BMI (kg/m?), Register- 25.0-27.4: N=4706 RR adjusted for
al, 1990 (28) | Employees BL: 1966-72 Objective based F: N=2584 age, geographical
Finland ? (25-64 6 categories: M: N=5359 region, smoking, and
years) <22.5 occupation:
61% male 22.5-24.9 27.5-29.9: <22.5: reference
(N=19 076) 25.0-27.4 F: N=1683 22.5-24.9:n/a
39% female 27.5-29.9 M: N=2839
(N=12 053) 30.0-32.4 25.0-27.4:
>32.5 30.0-32.4: F:1.5(1.3-1.7)
F: N=995 M: 1.1 (1.0-1.2)
M: N=1065
27.5-29.9:
>32.5: F:1.5(1.3-1.8)
F: N=778 M:1.2 (1.1-1.4)
M: N=419
30.0-32.4:
F:1.9(1.6-2.3)
M: 1.4 (1.2-1.6)
>32.5:
F:2.1(1.7-2.3)
M: 1.8 (1.4-2.2)

Continued
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Author year Population Follow-up Determinant Outcome Determinant Outcome Association estimate
Country N (FU) period definition definition prevalence prevalence | adjustment
Employees/ (maximum or (disability (baseline)
general mean) pension)
population BL year (N/%)
Mean age at
BL (range)
Gender
Roos et al, N=6542 7.8-year FU BMI (kg/m?), Register- 25-29.9: n/a HR adjusted for age,
2012 (29) Employees BL: 2000-02 Self-report based F: N=1638 diagnosed diseases,
Finland 49.5 (45-60 5 categories: (32%) physical and mental
year) <20.0 M: N=643 functioning, working
22% male 20.0-24.9 (46%) conditions:
(N=1141) 25-29.9 20.0-24.9: reference
78% female 30-34.9 30-34.9
(N=5131) >35 F: N=570 (11%) 25.0-29.9:
M: N=165 F:1.02 (0.82-1.27)
(12%) M: 1.45 (0.92-2.30)
>35 30.0-34.9:
F: N=177 (3%) F:1.33 (1.02-1.74)
M: N=52 (4%) M: 0.95 (0.49-1.84)
>35:
F:1.73 (1.20-2.49)
M: 1.19 (0.51-2.78)
Visscher et N=17 235 15-year FU BMI (kg/m?), Register- 25-29.9: F: N=859 RR adjusted for age,
al, 2004 (30) | General BL: 1973-77 Objective based M: N=3467 M: N=262 education, geographic
Netherlands/ | population 4 categories: (38.9%) region, alcohol use:
Finland ? (20-64 <185 F: N=2426 <18.5:n/a
year) 18.5-24.9 (29.1%) 18.5-24.9: reference
30% men 25-29.9
(N=2437) >30 >30: 25-29.9:
70% women M: N=192 F: 1.4 (1.2-1.6)
(N=5565) (7.4%) M: 1.1 (1.0-1.3)
F: N=976
(15.6%) >30:
F:1.6 (1.4-2.0)
M: 1.7 (1.5-2.0)
Overweight/
obesity, lack of
physical activity
Ahola et al, N=3164 7.5-year FU BMI (kg/m?), Register- BMI: N=208 OR adjusted for age,
2011 (31) Employees BL: 2000-01 Objective based >30: N=567 gender, mental disorder,
Finland ? (30-58 2 categories: physical illness,
years) <30 PA (less education, occupational
49% male >30 frequent): grade, work hours,
(N=1560) N=746 physical strain, job
51% female PA, self-report strain, job insecurity,
(N>=1604) frequency of PA, BMI, smoking:
PA causing at >30: 1.18 (0.81-1.72)
least shortness
of breath and PA (less frequent): 1.20
sweating for (0.84-1.70)
>30 minutes
2 categories:
weekly / less
frequent
Biering- N=892 15-year FU BMI (kg/m?), Register- n/a N=84 OR adjusted for age,
Sorensen et General BL: 1977-78 Objective based dyspnea, suffering from
al, 1999 (22) | population 3 categories: colic nervousness,
Denmark ? (30-60 <20 hospitalization, surgery,
years) 20-27 general health risk,
50% male >27 general health, peak flow,
(N=442) isometric endurance test
50% female PA, Self-report of back muscles, pain
(N=450) PA in leisure during the test, distance
time from home to work, sick
2 categories: leave, physical condition
never / ever compared to those of

same age, smoking,
PA, BMI

<20: n/a

20-27: reference
>27: 2.44 (1.48-4.00)

PA (never):
2.23 (1.43-3.50)

Continued
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Author year Population Follow-up Determinant QOutcome Determinant Outcome Association estimate
Country N (FU) period definition definition prevalence prevalence | adjustment
Employees/ (maximum or (disability (baseline)
general mean) pension)
population BL year (N/%)
Mean age at
BL (range)
Gender
Friis et al, N=12028 9-year FU BMI (kg/m?), Register- BMI: N=691 HR adjusted for health,
2008 (24) Employees BL: 1993 Self-report based 25-29.9: work schedule, work
Denmark (nurses) 3 categories: N=2599 area, work pressure,
? (44-66 < >30: N=599 influence at work,
years) 25-29.9 physical demands, PA,
100% women >30 PA (little): BMI, marital status,
N=3239 spouses SES, income:
PA, self-report <25: reference
Leisure time PA 25-29.9:1.12
2 categories: (0.92-1.35)
Little PA & >30: 1.63 (1.20-2.22)
sedentary /
physically PA (active): 1.50
active (1.23-1.83)
Hagen et al, N=25271 10-year FU BMI (kg/m?), Register- BMI: N=715 OR adjusted for age,
2002 (13) Employees BL: 1984-86 Objective based 24.1-26.3: gender, physical work,
Norway ? (25-59 4 categories: N=7705 smoking, perceived
years) <241 Disability 26.4-28.6: health, diabetes, angina
60% male 24.1-26.3 pension N=4572 pectoris, worn out:
40% female 26.4-28.6 due to back >28.6: N=3063 <24.1: reference
>28.6 diseases 241-26.3:1.0
PA: (0.8-1.3)
PA, self-report 51-75%: 26.4-28.6:1.3
Frequency/ N=6512 (1.0-1.6)
intensity/ 76-90%: >28.6: 1.6 (1.2-2.0)
duration of N=5212 -
exercise 91-100%: OR adjusted for age,
4 categories: N=2333 gender, smoking,
0-50% alcohol, BMI:
51-75% PA
76-90% 0-50%: reference
91-100% 51-75%:1.4 (1.1-1.7)
76-90%: 1.2 (0.9-1.6)
91-100%: 1.9 (1.4-2.4)
Robroek et N=4923 4-year FU BMI (kg/m?), Self-report BMI: N=103 HR adjusted for age,
al, 2012 (18) | Employees BL: 2004 Self-report 25-29.9: (2%) gender, education,
Netherlands/ | ? 3 categories: Exited the N=2084 (42%) cohabitation status,
Europe (50-country- <25 labour force self-perceived health,
specific 25-29.9 because of >30: N=722 BMI/PA, alcohol, job
retirement >30 recognised (15%) control, job rewards:
age) health <25: reference
56% male PA, self-report problems. PA: <1x/week: 25-29.9:0.80
(N=2782) regular N=274 (6%) (0.51-1.28)
44% female participation >30:1.29 (0.78-2.15)
(N=2141) in moderate
and vigorous PA <1x/week: 3.05
activities (1.68-5.55)
2 categories:
<Ix/week
>1x/week
Ropponen N=24043 30-year FU BMI (kg/m?), Register- n/a DP (MSD): | HR adjusted for
etal, 2011 General BL: 1975 Self-report based 1819/24 education, social
(16) Sweden/ | population Continuous 043 (7.4%) | class, chronic disease,
Finland (twins) Disability musculoskeletal pain,
? (17-7 years) PA, Self-report pension due DP (0A): use of analgesics,
51% male Frequency, to osteo- 677 /24 smoking, alcohol
(N=?) duration, and arthritis, or 043 (2.8%) | BMI:
49% female intensity musculo- F:1.03 (1.01-1.05)
(N=?) 3 categories: skeletal M: 1.06 (1.03-1.08)
sedentary disorders
conditional (MSD) PA unadjusted
continuous F:1.00 (0.97-1.04)
(MET) M: 0.99 (0.97-1.02)

Continued
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Author year Population Follow-up Determinant Outcome Determinant Outcome Association estimate
Country N (FU) period definition definition prevalence prevalence | adjustment
Employees/ (maximum or (disability (baseline)
general mean) pension)
population BL year (N/%)
Mean age at
BL (range)
Gender
Lack of PA
Krause et al, N=968 4-year FU PA, Self-report Self-report n/a N=67 OR age-adjusted:
1997 (34) General BL: 1984-89 Total duration (14.5%) 1stquartile: reference
USA/Finland population 4 categories: Disability 2" quartile: 1.02
? (42-60 Quartiles retired (0.51-2.06)
years) (15t shortest 3 quartile: 0.74
100% male duration) (0.35-1.57)
4t quartile: 1.01
(0.50-2.03)
Krokstad et N=62 369 10-year FU PA, Self-report Register- n/a n/a HR adjusted for age,
al, 2002 (35) | General BL: 1984-86 Leisure time PA | based education, health,
Norway population 2 categories: employment status,
? (20-66 <1x/week occupational risk
years) >1x/week factors, psychosocial
52% male risk factors, perceived
(N=32 194) health, lifestyle factors:
48% female 50-66 years <1x/week
(N=30 175) F:1.18 (1.03-1.35)
M:1.12 (1.01-1.24)
Lahti et al, N=6275 6.8-year FU PA, Self-report Register- Inactive: N=435 HR adjusted for age,
2012 (36) Employees BL: Leisure time PA | based F: N=1180 (6.9) occupational social
Finland (40-60 years) | 2000-2002 4 categories M: N=350 class, smoking, alcohol,
22% male based on MET BMI, physical and
(N=1355) hours/week: Moderate: mental strenuousness
78% female inactive / active F: N=2208 of work, physical health
(N=4920) moderate / M: N=395 functioning, mental
active vigorous health functioning,
/ conditioning Vigorous: sickness absence:
F: N=998
M: N=364 Inactive: reference
Conditioning: Moderate:
F: N=534 F:0.97 (0.76-1.23)
M: N=246 M:0.56 (0.34-0.92)
Vigorous:
F: 0.43 (0.29-0.64)
M: 0.59 (0.34-1.01)
Conditioning:
F:0.41(0.24-0.70)
M: 0.20 (0.08-0.52)
Suominen et N=2196 10-year FU PA, Self-report Register- 0: N=1005 N=107 HR unadjusted:
al, 2005 (37) | Employees BL: 1989 4 categories: based 1x/month: 0x/month: reference
Finland ?(15-64 0x/month N=443 1x/month: 2.24
years) 1x/month Including 2-3x/month: (1.41-3.55)
48% male 2-3x/month individual N=142 2-3x/month: 1.93
(N=926) >3x/month early (0.98-3.74)
52% female retirement >4x/month: 1.29
(N=996) pension (for (0.77-2.17)
those aged
>55 years)
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Contribution of obesity and lack of physical activity to exit from work

Appendix C2: Included studies presenting the relation between obesity and/or a lack of physical activity
and unemployment. [BL=baseline; BMI=body mass index; F=female; FU=follow-up; HR=hazard ratio;
M=male; OR=odds ratio; PA=physical activity; RR=relative risk.]

Author year Population Follow-up (FU) | Determinant Outcome Determinant Outcome Association estimate
Country N period definition definition prevalence prevalence | adjustment
Employees (maximum or (unemploy- (baseline)
/ general mean) ment)
population BL year (N/%)
Mean age at
BL (range)
Gender
Overweight/
Obesity
Jusot et al, N=5707 4-year FU BMI (kg/m?) Self-report 25-29.9: F: N=189 OR adjusted for age,
2008 (38) Employees ( BL: 1992-95 self-report F: N=453 (7.8%) education, type of job
France private sector) 3 categories: Response (18.7%) M: N=1826 | contract, household
? (30-54 <25 options: M: N=1218 (55.6%) composition, children:
years) 25-29.9 Active / (37.1%) <25: reference
58% male >30 Unemployed / | =30
(N=3287) Inactive F: N=161 (6.7%) 25-29.9:
42% female M: N=243 (7.4%) F:1.3(0.9-1.9)
(N=2420) M: 0.8 (0.6-1.2)
>30
F:2.0 (1.2-3.4)
M: 0.5 (0.2-1.0)
Laitinen et N=9754 17-year FU BMI age 14 (kg/ | Register-based | >23.8(F), >366 days | OR adjusted for family
al, 2002 (14) | (register- BL: 1980 m?), self-report >23.7(M): F:10% SES at age 14, area of
Finland based) 3 categories, >366 days on | M: N=248 (<21.6) residence at age 14,
General gender-specific: | unemploy- F: N=241 M: 20% school performance at
population F: <21.6 ment allowance (<21.3) age 16:
14 years 21.6-23.7 <21.6/<21.3: n/a
49% male >23.8 21.6-23.7: reference
(N=4183) >23.8:n/a
51% female M: <21.3
(N=4912) 21.4-23.6 >23.7:
>23.7 F:1.12 (0.74-1.68)
M: 1.08 (0.78-1.49)
Virtanen et N=1083 12-year FU BMI (kg/m?), Self-report n/a 25%7? HR adjusted for
al, 2012 (39) | General BL: 1981 Self-report gender, parental status,
Sweden/ population 2 categories: socioeconomic status,
Finland 30 years <25 unemployment before
52% male >25 age 30:
48% female >25:0.94 (0.71-1.23)
Overweight/
obesity and lack
of PA
Robroek et N=4923 4-year FU BMI (kg/m?), Self-report BMI: N=218 (4%) | HR adjusted for age,
al, 2012 (18) | Employees BL: 2004 Self-report 25-29.9: gender, education,
Netherlands/ | ? (50-country- 3 categories: Exited the N=2084 (42%) cohabitation status, self-
Europe specific <25 labour force perceived health, BMI/
retirement 25-29.9 because of >30: PA, alcohol, job control,
age) 230 recognized N=722 (15%) job rewards:
56% male health <25: reference
(N=2782) PA, self-report problems. PA: 25-29.9:1.07
44% female regular <1x/week: (0.79-1.46)
(N=2141) participation N=274 (6%) >30: 1.36 (0.94-1.99)
in moderate
and vigorous PA (<1x/week):
activities 1.84 (1.13-3.01)
2 categories:
<Ix/week
>1x/week
Lack of PA
Liira et al, N=781 5-year FU PA, Self-report Self-report >1x/week PA: FU >24 OR age-adjusted:
1999 (19) (construction | BL: 1989 Engaging in within group months <Ix/week
Finland workers) leisure-time >24 months FU >24 months | unempl. Construction:
N=877 (forest activities to unemployed unemployment Construct- | 1.57 (1.11-2.22)
workers) improve physical Construction: jion: N=195 | Farming:
Employees fitness 35% (25%) 1.60 (0.91-2.81)
(forest 2 categories: Forest: 37% Farming:
workers, <1x/week N=67 (8%)
construction >1x/week
workers)
? (<50 years)
100% male
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Appendix C3: Included studies presenting the relation between obesity and/or a lack of physical activity
and early retirement. [BL=baseline; BMI=body mass index; F=female; FU=follow-up; HR=hazard ratio;
=male; OR=0dds ratio; PA=physical activity; RR=relative risk.]

Author year N, Population | Follow-up period | Determinant Outcome Determinant Outcome Association estimate
Country Employees/ (maximum or definition Definition prevalence prevalence | adjustment
general mean) (early (baseline)
population BL year retirement)
Mean age at (N/%)
BL (range)
Gender
Overweight/
Obesity
Houston et al, | N=6483 9-year FU BMI (kg/m?), Self-report 25-29.9 White F: HR adjusted for
2008 (41) USA | Employees BL: 1987-89 Objective White F: 29.5% 19.3% education, smoke,
? (45-64 3 categories: retiring early if | African-American | Afr-Am F: income, occupation,
years) < they were <65 | F: 36.9% 21.5% occupational PA, marital
White F: 50.2 25-29.9 years White White M: status, field center:
years >30 M: 50.6% 21.6% <25: reference
African African-American | African-
American F M: 45.2% American M: | 25-29.9:
50.1 years 18.7% White F: 0.85
White M: 50.6 >30 (0.68-1.06)
years White F: 19.9% African-American F: 1.27
African African-American (0.86-1.89)
American M F: 45.5% White M: 1.23
49.9 years White M: 22.5% (1.00-1.52)
49% male African-American African-American M:
(N=3190) M: 29.5% 0.73 (0.45-1.18)
51% female
(N=3293) >30:
White F: 0.83
(0.63-1.09)
African-American F: 1.26
(0.85-1.89)
White M: 1.32
(1.03-1.69)
African-American M:
1.21(0.74-1.98)
Overweight/
obesity and lack
of PA
Friis et al, N=5538 9-year FU BMI (kg/m?), Register-based | BMI: N=3710 HR adjusted for health,
2007 (40) Employees BL: 1993 Self-report 25-29.9: N=1283 work schedule, work
Denmark (nurses) 3 categories: PEW (post- >30: N=292 area, work pressure,
? (51-59 <25 employment influence at work,
years) 25-29.9 wage) PA (little): physical demands, PA,
100% female >30 N=4068 BMI, marital status and
spouses SES, income:
PA, Self-report <25: reference
Leisure time PA 25-29.9:1.12
2 categories: (1.04-1.21)
Little PA & >30: 1.06 (0.91-1.24)
sedentary /
physically active PA (active):
1.13 (1.04-1.22)
Robroek et N=4923 4-year FU BMI (kg/m?), Self-report BMI: N=589 HR adjusted for age,
al, 2012 (18) | Employees BL: 2004 Self-report 25-29.9: (12%) gender, education,
Netherlands/ | ? (50-country- 3 categories: Exited the N=2084 (42%) cohabitation status, self-
Europe specific <25 labour force perceived health, BMI/
retirement 25-29.9 because of >30: PA, alcohol, job control,
age) >30 recognised N=722 (15%) job rewards:
56% male health <25: reference
(N=2782) PA, Self-report problems. PA: 25-29.9:1.08
44% female regular <1x/week (0.90-1.30)
(N=2141) participation N=274 (6%) >30: 1.01 (0.79-1.31)

in moderate
and vigorous
activities

2 categories:
<Ix/week
>1x/week

PA (<1x/week):
0.94 (0.65-1.35)

Scand J Work Environ Health 2013, vol 39, no 3

11



Effectiveness of exposure-based return-to-work program

References

10.

11.

12.

13.

12

Schuring M, Robroek SJ, Otten FW, Arts CH, Burdorf A. The
effect of ill health and socioeconomic status on labor force
exit and re-employment: a prospective study with ten years
follow-up in the Netherlands. Scand J Work Environ Health.
2013;39(2):134-143. http://dx.doi.org/10.5271/sjweh.3321.

Robroek SJ, van den Berg TI, Plat JF, Burdorf A. The role of
obesity and lifestyle behaviours in a productive workforce.
Occup Environ Med. 2011;68(2):134-9. http://dx.doi.
org/10.1136/0em.2010.055962.

van den Berg T, Schuring M, Avendano M, Mackenbach
J, Burdorf A. The impact of ill health on exit from paid
employment in Europe among older workers. Occup Environ
Med. 2010;67(12):845-52. http://dx.doi.org/10.1136/
0em.2009.051730.

Brown HE, Gilson ND, Burton NW, Brown WJ. Does physical
activity impact on presenteeism and other indicators of
workplace well-being? Sports Med. 2011;41(3):249-62. http://
dx.doi.org/10.2165/11539180-000000000-00000.

Schmier JK, Jones ML, Halpern MT. Cost of obesity in the
workplace. Scand J Work Environ Health. 2006;32(1):5-11.
http://dx. doi. org/10. 5271/sjweh. 970.

Trogdon JG, Finkelstein EA, Hylands T, Dellea PS, Kamal-
Bahl SJ. Indirect costs of obesity: a review of the current
literature. Obes Rev. 2008;9(5):489-500. http://dx.doi.
org/10.1111/j.1467-789X.2008.00472. x.

Neovius K, Johansson K, Kark M, Neovius M. Obesity status
and sick leave: a systematic review. Obes Rev. 2009;10(1):17—
27. http://dx.doi. org/10.1111/j.1467-789X.2008.00521. x.

van Duijvenbode DC, Hoozemans MJ, van Poppel MN, Proper
KI. The relationship between overweight and obesity, and sick
leave: a systematic review. Int J Obes (Lond). 2009;33(8):807—
16. http://dx.doi.org/10.1038/ij0.2009.121.

Neovius K, Johansson K, Rossner S, Neovius M. Disability
pension, employment and obesity status: a systematic review.
Obes Rev. 2008;9(6):572-81. http://dx.doi.org/10.1111/
j-1467-789X.2008.00502 x.

Shamliyan TA, Kane RL, Ansari MT, Raman G, Berkman
ND, Grant M, et al. Development quality criteria to evaluate
nontherapeutic studies of incidence, prevalence, or risk factors
of chronic diseases: pilot study of new checklists. J Clin
Epidemiol. 2011;64(6):637-57. http://dx.doi.org/10.1016/].
jelinepi.2010.08.006.

Fleiss JL. The statistical basis of meta-analysis. Stat Methods
Med Res. 1993;2(2):121-45. http://dx.doi.org/10.1177/0962
28029300200202.

Higgins J, Green S. Cochrane handbook for systematic
reviews of interventions version 5. 1. 0 [Updated March 2011].
The Cochrane Collaboration, 2011. Available from www.
cochrane-handbook.org.

Hagen KB, Tambs K, Bjerkedal T. A prospective cohort study
of risk factors for disability retirement because of back pain
in the general working population. Spine (Phila Pa 1976).
2002;27(16):1790-6. http://dx.doi.org/10.1097/00007632-

Scand J Work Environ Health 2013, vol 39, no 3

20.

21.

22.

23.

24.

25.

200208150-00019.

. Laitinen J, Power C, Ek E, Sovio U, Jarvelin MR.

Unemployment and obesity among young adults in a northern
Finland 1966 birth cohort. Int J Obes Relat Metab Disord.
2002;26(10):1329-38. http://dx.doi.org/10.1038/sj.ijo.
0802134.

. Manninen P, Heliovaara M, Riihimaki H, Makela P. Does

psychological distress predict disability? International
Journal of Epidemiology. 1997;26(5):1063-70. http://dx.doi.
org/10.1093/ije/26.5.1063.

. Ropponen A, Silventoinen K, Svedberg P, Alexanderson

K, Koskenvuo K, Huunan-Seppala A, et al. Health-related
risk factors for disability pensions due to musculoskeletal
diagnoses: a 30-year Finnish twin cohort study. Scand
J Public Health. 2011;39(8):839-48. http://dx.doi.
org/10.1177/1403494811418283.

. Cao Y, Ma J. Body mass index, prostate cancer-specific

motrality, and biochemical recurrence: a systematic review
and meta-analysis. Cancer Prev Res 2011;4:486-501. http://
dx.doi.org/10.1158/1940-6207.CAPR-10-0229.

. Robroek SJ, Schuring M, Croezen S, Stattin M, Burdorf

A. Poor health, unhealthy behaviors, and unfavorable
work characteristics influence pathways of exit from
paid employment among older workers in Europe: a four
year follow-up study. Scand J Work Environ Health.
2013;39(3):125-133. http://dx.doi.org/10.5271/sjweh.3319.

. Liira J, Leino-Arjas P. Predictors and consequences of

unemployment in construction and forest work during a 5-year
follow-up. Scand J Work Environ Health. 1999;25(1):42-9.
http://dx.doi.org/10.5271/sjweh.382.

Neovius M, Kark M, Rasmussen F. Association between
obesity status in young adulthood and disability pension. Int J
Obes (Lond). 2008;32(8):1319-26. http://dx.doi.org/10.1038/
1j0.2008.70.

Lund T, Iversen L, Poulsen KB. Work environment factors,
health, lifestyle and marital status as predictors of job change
and early retirement in physically heavy occupations. Am
J Ind Med. 2001;40(2):161-9. http://dx.doi.org/10.1002/
ajim.1084.

Biering-Sorensen F, Lund J, Hoydalsmo OJ, Darre EM, Deis
A, Kryger P, et al. Risk indicators of disability pension. A 15
year follow-up study. Dan Med Bull. 1999;46(3):258-62.

Claessen H, Arndt V, Drath C, Brenner H. Overweight, obesity
and risk of work disability: a cohort study of construction
workers in Germany. Occup Environ Med. 2009;66(6):402-9.
http://dx.doi.org/10.1136/0em.2008.042440.

Friis K, Ekholm O, Hundrup YA. The relationship between
lifestyle, working environment, socio-demographic factors
and expulsion from the labour market due to disability pension
among nurses. Scand J Caring Sci. 2008;22(2):241-8. http://
dx.doi.org/10.1111/5.1471-6712.2007.00521 .x.

Gravseth HM, Bjerkedal T, Irgens LM, Aalen OO, Selmer R,
Kristensen P. Influence of physical, mental and intellectual
development on disability in young Norwegian men. Eur J
Public Health. 2008;18(6):650-5. http://dx.doi.org/10.1093/
eurpub/ckn055.


http://dx.doi.org/10.5271/sjweh.3321
http://dx.doi.org/10.1136/oem.2010.055962
http://dx.doi.org/10.1136/oem.2010.055962
http://dx.doi.org/10.1136/oem.2009.051730
http://dx.doi.org/10.1136/oem.2009.051730
http://dx.doi.org/10.2165/11539180-000000000-00000
http://dx.doi.org/10.2165/11539180-000000000-00000
http://dx.doi.org/10.5271/sjweh.970
http://dx.doi.org/10.1111/j.1467-789X.2008.00472.x
http://dx.doi.org/10.1111/j.1467-789X.2008.00472.x
http://dx.doi.org/10.1111/j.1467-789X.2008.00521.x
http://dx.doi.org/10.1038/ijo.2009.121
http://dx.doi.org/10.1111/j.1467-789X.2008.00502.x
http://dx.doi.org/10.1111/j.1467-789X.2008.00502.x
http://dx.doi.org/10.1016/j.jclinepi.2010.08.006
http://dx.doi.org/10.1016/j.jclinepi.2010.08.006
http://dx.doi.org/10.1177/096228029300200202
http://dx.doi.org/10.1177/096228029300200202
http://www.cochrane-handbook.org
http://www.cochrane-handbook.org
http://dx.doi.org/10.1097/00007632-200208150-00019
http://dx.doi.org/10.1097/00007632-200208150-00019
http://dx.doi.org/10.1038/sj.ijo.0802134
http://dx.doi.org/10.1038/sj.ijo.0802134
http://dx.doi.org/10.1093/ije/26.5.1063
http://dx.doi.org/10.1093/ije/26.5.1063
http://dx.doi.org/10.1177/1403494811418283
http://dx.doi.org/10.1177/1403494811418283
http://dx.doi.org/10.1158/1940-6207.CAPR-10-0229
http://dx.doi.org/10.1158/1940-6207.CAPR-10-0229
http://dx.doi.org/10.5271/sjweh.3319
http://dx.doi.org/10.5271/sjweh.382
http://dx.doi.org/10.1038/ijo.2008.70
http://dx.doi.org/10.1038/ijo.2008.70
http://dx.doi.org/10.1002/ajim.1084
http://dx.doi.org/10.1002/ajim.1084
http://dx.doi.org/10.1136/oem.2008.042440
http://dx.doi.org/10.1111/j.1471-6712.2007.00521.x
http://dx.doi.org/10.1111/j.1471-6712.2007.00521.x
http://dx.doi.org/10.1093/eurpub/ckn055
http://dx.doi.org/10.1093/eurpub/ckn055

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Lund T, Labriola M, Feveile H, Christensen KB. The fraction
of disability pensions attributable to smoking and obesity.
Results from a 15-year follow-up study. Journal of Public
Health. 2010;18(3):251-4. http://dx.doi.org/10.1007/s10389-
009-0304-3.

Mansson NO, Eriksson KF, Israelsson B, Ranstam J, Melander
A, Rastam L. Body mass index and disability pension in
middle-aged men--non-linear relations. Int J Epidemiol.
1996;25(1):80-5. http://dx.doi. org/10.1093/ije/25.1.80.

Rissanen A, Heliovaara M, Knekt P, Reunanen A, Aromaa A,
Maatela J. Risk of disability and mortality due to overweight
in a Finnish population. BMJ. 1990;301(6756):835-7. http://
dx.doi.org/10.1136/bm;j.301. 6756.835.

Roos E, Laaksonen M, Rahkonen O, Lahelma E, Lallukka T.
Relative weight and disability retirement: a prospective cohort
study. Scand J Work Environ Health. 2012 Oct 11. [Epub ahead
of print] http://dx.doi.org/10.5271/sjweh.3328.

Visscher TL, Rissanen A, Seidell JC, Heliovaara M,
Knekt P, Reunanen A, et al. Obesity and unhealthy life-
years in adult Finns: an empirical approach. Arch Intern
Med. 2004;164(13):1413-20. http://dx.doi.org/10.1001/
archinte.164.13.1413.

Ahola K, Virtanen M, Honkonen T, Isometsa E, Aromaa A,
Lonngvist J. Common mental disorders and subsequent work
disability: A population-based Health 2000 Study. Journal of
Affective Disorders. 2011;134(1 3):365-72.

Canivet C, Choi B, Karasek R, Moghaddassi M, Staland-Nyman
C, Ostergren PO. Can high psychological job demands, low
decision latitude, and high job strain predict disability pensions?
A 12-year follow-up of middle-aged Swedish workers. Int Arch
Occup Environ Health. 2012 Apr 5. [Epub ahead of print] http://
dx.doi.org/10.1007/s00420-012-0766-4.

Harkonmaki K, Korkeila K, Vahtera J, Kivimaki M,
Suominen S, Sillanmaki L, et al. Childhood adversities as a
predictor of disability retirement. J Epidemiol Community
Health. 2007;61(6):479-84. http://dx.doi.org/10.1136/
jech.2006.052670.

Krause N, Lynch J, Kaplan GA, Cohen RD, Goldberg DE,
Salonen JT. Predictors of disability retirement. Scand J
Work Environ Health. 1997;23(6):403—13. http://dx.doi.
org/10.5271/sjweh.262.

Krokstad S, Johnsen R, Westin S. Social determinants of
disability pension: a 10-year follow-up of 62 000 people
in a Norwegian county population. Int J Epidemiol.
2002;31(6):1183-91. http://dx.doi.org/10.1093/
ije/31.6.1183.

Lahti J, Rahkonen O, Lahelma E, Laaksonen M. Leisure-time
Physical Activity and Disability Retirement: A Prospective Cohort
Study. J Phys Act Health. 2012 Sep 18. [Epub ahead of print]

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Noordik et al

Suominen S, Gould R, Ahvenainen J, Vahtera J, Uutela A,
Koskenvuo M. Sense of coherence and disability pensions. A
nationwide, register based prospective population study 0of 2196
adult Finns. J Epidemiol Community Health. 2005;59(6):455—
9. http://dx.doi.org/10.1136/jech.2003.019414.

Jusot F, Khlat M, Rochereau T, Serme C. Job loss from poor
health, smoking and obesity: a national prospective survey in
France. J Epidemiol Community Health. 2008;62(4):332-7.
http://dx.doi.org/10.1136/jech.2007.060772.

Virtanen P, Janlert U, Hammarstrom A. Health status
and health behaviour as predictors of the occurrence of
unemployment and prolonged unemployment. Public Health.
2013 Jan;127(1):46-52. http://dx.doi.org/10.1016/j.puhe.
2012.10.016.

Friis K, Ekholm O, Hundrup YA, Obel EB, Gronbaek
M. Influence of health, lifestyle, working conditions, and
sociodemography on early retirement among nurses: the Danish
Nurse Cohort Study. Scand J Public Health. 2007;35(1):23-30.
http://dx. doi. org/10. 1080/14034940600777278.

Houston DK, Cai J, Stevens J. Overweight and obesity in
young and middle age and early retirement: the ARIC study.
Obesity (Silver Spring). 2009;17(1):143-9. http://dx.doi.
org/10.1038/0by.2008.464.

Schultz AB, Edington DW. Employee health and presenteeism:
a systematic review. J Occup Rehabil. 2007;17(3):547-79.
http://dx.doi.org/10.1007/s10926-007-9096-x.

Nilsson K, Hydbom AR, Rylander L. Factors influencing the
decision to extend working life or retire. Scand ] Work Environ
Health. 2011;37(6):473-80. http://dx.doi.org/10.5271/
sjweh.3181.

Joyce K, Pabayo R, Critchley JA, Bambra C. Flexible working
conditions and their effects on employee health and wellbeing.
Cochrane Database Syst Rev. 2010(2):CD008009.

Dugdill L, Brettle A, Hulme C, McCluskey S, Long AF.
A review of effectiveness of workplace health promotion
interventions on physical activity and what works in
motivating and changing employees health behaviour. Project
Report. London: National Institute for Health and Clinical
Excellence; 2007.

Mackenbach JP, Stirbu I, Roskam AJ, Schaap MM, Menvielle
G, Leinsalu M, et al. Socioeconomic inequalities in health in
22 European countries. N Engl ] Med. 2008;358(23):2468-81.
http://dx.doi.org/10.1056/NEJMsa0707519.

Leinonen T, Pietilainen O, Laaksonen M, Rahkonen O,
Lahelma E, Martikainen P. Occupational social class and
disability retirement among municipal employees--the
contribution of health behaviors and working conditions.
Scand J Work Environ Health. 2011;37(6):464-72. http://dx.
doi.org/10.5271/sjweh.3182

13

Scand J Work Environ Health 2013, vol 39, no 3


http://dx.doi.org/10.1007/s10389-009-0304-3
http://dx.doi.org/10.1007/s10389-009-0304-3
http://dx.doi.org/10.1093/ije/25.1.80
http://dx.doi.org/10.1136/bmj.301.6756.835
http://dx.doi.org/10.1136/bmj.301.6756.835
http://dx.doi.org/10.5271/sjweh.3328
http://dx.doi.org/10.1001/archinte.164.13.1413
http://dx.doi.org/10.1001/archinte.164.13.1413
http://dx.doi.org/10.1007/s00420-012-0766-4
http://dx.doi.org/10.1007/s00420-012-0766-4
http://dx.doi.org/10.1136/jech.2006.052670
http://dx.doi.org/10.1136/jech.2006.052670
http://dx.doi.org/10.5271/sjweh.262
http://dx.doi.org/10.5271/sjweh.262
http://dx.doi.org/10.1093/ije/31.6.1183
http://dx.doi.org/10.1093/ije/31.6.1183
http://dx.doi.org/10.1136/jech.2003.019414
http://dx.doi.org/10.1136/jech.2007.060772
http://dx.doi.org/10.1016/j.puhe.2012.10.016
http://dx.doi.org/10.1016/j.puhe.2012.10.016
http://dx.doi.org/10.1080/14034940600777278
http://dx.doi.org/10.1038/oby.2008.464
http://dx.doi.org/10.1038/oby.2008.464
http://dx.doi.org/10.1007/s10926-007-9096-x
http://dx.doi.org/10.5271/sjweh.3181
http://dx.doi.org/10.5271/sjweh.3181
http://dx.doi.org/10.1056/NEJMsa0707519
http://dx.doi.org/10.5271/sjweh.3182
http://dx.doi.org/10.5271/sjweh.3182

