W:\V AMMATTIKORKEAKOULU
24| University of Applied Sciences

/ www.laurea.fi

This is an electronic reprint of the original article. This reprint may differ from the original in
pagination and typographic detail.

Please cite the original version: Svard, A. ; Lahti, J.; Manty, M. ; Roos, E. ; Rahkonen, 0. ; Lahelma, E. ; Lallukka, T.
(2020) Weight change among normal weight, overweight and obese employees and subsequent diagnosis-
specific sickness absence: A register-linked follow-up study. Scandinavian Journal of Public Health 48, 155-163.
First Published September 29, 2018.

doi: 10.1177/1403494818802990

Available at: https://doi.org/10.1177/1403494818802990

CCBY-NC 4.0



https://doi.org/10.1177/1403494818802990
https://creativecommons.org/licenses/by-nc/4.0/legalcode

W) Check for updates

Scandinavian Journal of Public Health, 2020; 48: 155-163

o

ORIGINAL ARTICLE

Weight change among normal weight, overweight and obese employees
and subsequent diagnosis-specific sickness absence: A register-linked
follow-up study
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Abstract

Aims: Obesity and weight change are associated with sickness absence; however, less is known about the diagnoses for sickness
absence. We examined the association between stable and changing weight by body mass index groups with sickness absence
due to any, musculoskeletal and mental diagnoses among midlife female and male employees. Methods: The Finnish Helsinki
Health Study phase 1 survey took place in 2000-2002 (response rate 67%) and phase 2 in 2007 (response rate 83%). Based
on self-reported body mass index, we calculated the weight change between phases 1 and 2 (body mass index change =5%).
The data were linked with registers of the Social Insurance Institution of Finland, including information on diagnoses (ICD-
10) for sickness absence >9 days. We used a negative binom ial model to examine the association with sickness absence
among 3140 women and 755 men during the follow-up (2007-2013). Results are presented as rate ratios. Covariates
were age, sociodemographic factors, workload, health behaviors and prior sickness absence. Results: Weight-gain (rate ratio
range=1.27-2.29), overweight (rate ratio range=1.77-2.02) and obesity (rate ratio range=2.16-2.29) among women were
associated with a higher rate of sickness absence due to musculoskeletal diseases, compared to weight-maintaining normal-
weight women. Similarly, obesity among men was associated with sickness absence due to musculoskeletal diseases (rate
ratio range=1.55-3.45). Obesity among women (rate ratio range=1.54—-1.72) and weight gain among overweight men (rate
ratio=3.67; confidence interval=1.72-7.87) were associated with sickness absence due to mental disorders. Conclusions:
Obesity and weight gain were associated with a higher rate of sickness absence, especially due to musculoskeletal
diseases among women. Preventing obesity and weight gain likely helps prevent sickness absence.

Keywords: Body mass index, longitudinal studies, obesity, register data, sickness absence

Background In several studies, obesity has been associated with
long-term sickness absence (SA) [5, 6]. In some
studies, overweight employees have also shown an

increased risk for SA. Similarly, weight change has

Despite actions to promote health, a large proportion of
adults in Western countries are overweight and one-fifth

are obese [1]. Obesity is not only a major risk factor for
somatic ill-health [2, 3], including metabolic diseases,
musculoskeletal disorders and cancers, but also a risk
factor for poor quality of life [4] and work disability [5,
6]. Obesity is associated with both musculoskeletal dis-
eases and mental disorders [7-9], the most common
causes of work disability in Finland [10].

been associated with SA. A British study showed that
being or becoming obese was associated with espe-
cially long SA spells among men [11]. However, obe-
sity was self-reported retrospectively, the follow-up
time varied and the definition of weight change was
broad. In 2012 a US study showed an association
between weight gain among normal weight and
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overweight employees and absence from work [12].
SA was self-reported retrospectively and weight
change was defined as a minimum change of one
kilogram. A study on the present data showed that
weight change of >5% increased the risk for SA
spells of varying lengths among women [13]. Among
men the associations were similar, but statistically
underpowered.

The diagnoses behind SA are important to study
to increase the understanding of the association
between body mass index (BMI), health and work
disability. Such understanding of the association
might help focus prevention more efficiently. So far,
the association between BMI, weight change and
medically confirmed diagnoses for SA is poorly
understood. One study has examined BMI as a prog-
nostic factor for SA due to respiratory and musculo-
skeletal complaints. The study found no association,
but the data on symptoms were collected subse-
quently with a questionnaire, and the small-scale
study (n=222-251) included only male employees
[14, 15]. A Finnish study found that BMI = 25 kg/
m? was associated with SA due to musculoskeletal
pain among 386 female kitchen workers [16].

Therefore, the main aim of this study was to exam-
ine the association between weight change among
normal weight, overweight and obese Finnish public-
sector employees and subsequent SA due to any
musculoskeletal and mental diagnoses. In addition,
the effect of covariates on the association was exam-
ined. The focus was on finding risk groups and show-
ing patterns in the associations between obesity,
weight change and SA.

Study population and methods
Data

The Helsinki Health Study (HHS) cohort includes
8960 municipal employees working for the City of
Helsinki, the biggest employer in Finland [17]. The
baseline mail survey was sent to all employees turning
40, 45, 50, 55 and 60 in 2000-02 (phase 1, response
rate 67%). Phase 2 follow-up survey was mailed to all
respondents of the phase 1 survey in 2007 (response
rate 83%). For those consenting to it (76%, n=5584),
the data were linked to registers of the Social Insurance
Institution of Finland. Women were in the majority
(82%), which reflects the gender distribution in the
Finnish municipal sector. Men, younger employees
and manual workers were slightly underrepresented,
but according to non-response analyses, the data rep-
resent the target population satisfactorily [17, 18].
Participants who were pregnant (z=16), underweight
at phase 1 (BMI <18.5 kg/m?) (n=45), or retired prior

to phase 2 (#=1288) were excluded. The final ana-
lyzed data consisted of 3140 women and 755 men
after exclusions of responders with missing informa-
tion on height or weight (#=62), socioeconomic posi-
tion (n=8), marital status (n=8), physical (#=112) or
mental (n=36) workload, problem drinking (n=74),
physical activity (n=22) and smoking (n=18).

The ethics committees of the Department of
Public Health, University of Helsinki and the health
authorities of the City of Helsinki approved the HHS
protocol.

Measures

BMI. Self-reported weight (kg) divided by the square
of the height (m) defined the BMI (kg/m?), and a
BMI change =5% between phase 1 and phase 2
defined the weight change. We used a 5% cut-off,
because in previous studies a 5% weight loss was
regarded as clinically significant [19]. Based on the
weight change and BMI at phase 1, the participants
were classified into seven groups: 1) normal-weight
weight maintainers (BMI 18.5-24.9 kg/m2, weight
change <5%), 2) normal-weight weight gainers (BMI
18.5-24.9 kg/m?, weight gain =5%), 3) overweight
weight maintainers (BMI 25-29.9 kg/m?, weight
change <5%), 4) overweight weight gainers (BMI
25-29.9 kg/m?, weight gain =5%), 5) obese weight-
maintainers (BMI =30 kg/m?, weight change <5%),
6) obese weight gainers (BMI =30 kg/m?2, weight gain
=5%) and 7) all weight losers (weight loss =5%).

Diagnosis-specific SA. The Finnish national register
data on SA benefits include information on the num-
ber and length of the SA spells lasting of 10 working
days or longer, as well as the medically confirmed
diagnosis for each spell. The Social Insurance Institu-
tion of Finland pays sickness benefits for these SA
spells lasting 10 or more days, whereas the employer is
responsible for the first nine days. Therefore, these
shorter spells are not included in the register. To
receive the benefit, the employees need to show a
medical certificate with a ICD-10 diagnosis given by a
doctor. We used the ICD codes to separately examine
the number of SA spells lasting 10 or more working
days due to any, musculoskeletal (M00-M99), mental
(F0O0-F99) and other diagnoses during the follow up
between 2007 and 2013. Injuries (S00-S99) were the
most common diagnosis group among the other diag-
noses. The mean follow-up time was 5.2 years.

Covariates. Based on previous work, age, sociodemo-
graphic factors, smoking, alcohol use, physical activity
and working conditions are assumed to be associated
with BMI and SA [5, 13] and were therefore examined



as covariates also in this study. Baseline age included
five categories: 40, 45, 50, 55 and 60. Socioeconomic
position (SEP) was derived from the employer’s regis-
ter and comprised of managers and professionals,
semi-professionals, routine non-manual employees
and manual workers. Marital status included two cat-
egories: married or cohabiting versus others. Drinking
problems were measured by the CAGE questionnaire
[20]. The cut-off scores were two and three points for
women and men, respectively [20]. Smoking status
included smokers and non-smokers. Physical activity
was measured with metabolic equivalent values
(MET). The total leisure-time MET hours per week
were calculated from self-reported estimates of average
weekly hours of leisure-time physical activity per four
intensity grades by multiplying the weekly hours by the
MET value and adding the four values together. Fewer
than 14 MET hours per week was classified as physical
inactivity (e.g. 2.5 hours of brisk walking equals 15
MET hours) [21]. Based on self-reports, workload was
categorized as physically strenuous or non-strenuous
and mentally strenuous or non-strenuous. Information
on prior SA was derived from the register data and
included any SA spell lasting 10 or more days during
the 1-year period prior to phase 2. The other covariates
were from phase 2, except for baseline age and socio-
economic position.

Statistical analyses

We carried out the analyses in several steps. First, cross-
tabulation was used to describe the baseline character-
istics among women and men with and without SA
(Table I). Second, we calculated the number of SA
spells due to any musculoskeletal, mental and other
diagnoses per 100 person-years by the weight-change
groups (Table II). Third, we used a negative binomial
model to calculate rate ratios (RR) and their 95% con-
fidence intervals (CI) to examine the association with
SA due to any musculoskeletal and mental diagnoses
among the different weight change groups (Tables ITI-
V). The association with SA due to other diagnoses
group was also examined, but the results are not shown
as the associations were similar to those for any diagno-
ses. Model 1 was adjusted for age, model 2 additionally
for socio-demographic factors and strenuousness of
work, model 3 for health behaviours, model 4 for prior
sickness-absence and model 5 for all covariates.
Normal-weight weight-maintaining participants served
as the reference group. Women and men were examined
separately in all analyses due to a gender interaction
in the diagnosis-specific analysis (musculoskeletal
(p=0.007) and mental diagnoses (p=0.018)).The anal-
yses were conducted with IBM SPSS Statistics 24.
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Results

Mean age was 47.3 years among women and 48.0
years among men. Weight gain was common espe-
cially among women (41%) and men (32%) with SA,
whereas normal weight was less common among
women with SA (55%) than women without SA
(61%) (Table I). Among men there were no statisti-
cally significant differences in phase 1 BMI groups.
Low SEP, physical inactivity, smoking, drinking
problems and physically strenuous work were associ-
ated with SA among women and men.

Overall, women had 20.5 and men 14.1 SA spells
per 100 person-years (Table II). Of these, approxi-
mately one-third (35%) were due to musculoskeletal
diagnoses (M00-M99), half (51%) due to other and
14% due to mental health diagnoses (FO0-F99).The
most common diagnosis group among the other
diagnoses was injuries (S00-S99, 10% of all diagno-
ses). Among both women and men, SA spells gradu-
ally increased with increasing BMI. Also, among the
majority of weight-gaining and weight-losing groups
SA spells were likely more common than among the
weight-maintaining groups.

Weight loss (RR=1.49; CI=1.24-1.80) and weight
gain among women were associated with a higher
rate of SA spells due to any diagnosis, compared to
the reference group of weight-maintaining normal-
weight women (Table III). In addition, weight-main-
taining overweight (RR=1.55; CI=1.31-1.83) and
weight-maintaining obese (RR=2.02; CI=1.60-2.55)
women also had a higher rate of SA due to any diag-
nosis. Among men, weight loss among all men
(RR=1.41; CI=0.96-2.08), weight gain among over-
weight men (RR=1.60; CI=1.11-2.31), and weight
gain (RR=2.37; CI=1.33-4.23) and weight mainte-
nance (RR=1.98; CI=1.25-3.14) among obese men
was associated with a higher rate of SA spells due to
any diagnosis. The associations slightly attenuated
but remained in the adjusted models 2—4, although
among men the association was only borderline sig-
nificant after adjustments, especially for socioeco-
nomic position in model 2 and prior SA in model 4.
The association with SA due to other diagnoses was
similar but lacked statistical power compared to SA
due to any diagnosis (results not shown).

Similarly, weight gain, weight loss, overweight and
obesity were associated with a higher rate of SA spells
due to musculoskeletal diseases among women, com-
pared to weight-maintaining normal-weight women
(Table IV). The associations slightly attenuated but
remained after adjustments for physical workload and
socioeconomic position in model 2. Among men,
weight-gaining (RR=3.45; CI=1.70-7.04) obese men
had a higher rate of SA spells due to musculoskeletal
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Table I. Phase 1 characteristics among women and men according to sickness absence in 2007-2013.

Characteristics at Phase 1 Women Men
All no SA SA P-valuec All no SA SA P-valuec©
n % % N % %
BMI? <0.01 0.30
Normal weight 1807 61 55 342 48 42
Overweight 940 29 30 316 40 44
Obese 393 10 15 97 12 14
Weight change® <0.01 <0.05
Stable weight 1679 58 50 448 63 54
Weight gain 1178 34 41 219 27 32
Weight loss 283 8 10 88 10 14
Married/Cohabiting 2129 70 66 <0.05 602 79 81 0.60
Socioeconomic position <0.01 <0.01
Managers/professionals 904 34 24 364 55 39
Semi-professionals 692 23 21 160 21 21
Routine non-manual 1203 35 41 70 8 11
Manual workers 341 7 14 161 16 28
Smoker 556 13 22 <0.01 157 17 27 <0.01
Drinking problem (CAGE) 669 19 24 <0.01 175 20 27 <0.05
Physically inactive (MET) 626 18 22 <0.01 172 19 28 <0.01
Physically strenuous work 1051 27 39 <0.01 96 10 16 <0.05
Mentally strenuous work 2417 77 77 0.86 520 70 68 0.69
Prior SA 564 8 27 <0.01 105 7 23 <0.01
Total n (%) 3140 1511 (48) 1629 (52) 755 310 (59) 445 (41)

2BMI: normal weight 18.5-24.9 kg/m?, overweight 25-29.9 kg/m?, and obese = 30 kg/m?.

bBMI change =5%, Phase 1-2.
¢Chi-square test for proportions.

BMI: body mass index; SA: sickness absence: MET: metabolic equivalent values.

diseases. However, among weight-gaining normal-
weight men there was an inverse association with SA
due to musculoskeletal diseases (RR=0.33;
CI=0.15-0.74).

Compared to weight-maintaining normal-weight
women, weight-gaining (RR=1.72; CI=1.15-2.57)
and weight-maintaining (RR=1.54; CI=1.04-2.28)
obese women had a higher rate of SA spells due to
mental disorders (TableV). Also, weight-gaining over-
weight (RR=3.67; CI=1.72-7.87) men had a higher
rate of SA than the reference group. The association
attenuated, but remained, when adjusted for physical
activity in model 3. Among weight-gaining obese
(RR=2.57; CI=0.67-9.90) and all weight-losing
(RR=2.17; CI=0.90-5.24) men, there were statisti-
cally non-significant associations, which also weak-
ened after adjustment for physical activity in model 3.

Discussion
Principal findings

We examined the association between BMI, weight
change and diagnosis-specific SA among midlife
female and male employees. Compared to normal-
weight weight-maintaining women, overweight and

obese women had a higher rate of SA due to muscu-
loskeletal diseases. Also, weight gain and weight loss
among women were associated with a higher rate.
The associations were weaker among men and for
musculoskeletal diseases only found among weight-
gaining obese men. For SA due to mental disorders,
there was an association among obese women and
among weight-gaining overweight men.

Comparison to previous studies

Our study supports the findings from previous stud-
ies showing that obese employees are at an increased
risk for SA [5, 6]. In previous studies the association
among overweight employees has been inconsistent
[5, 6]. In our study we found an association among
overweight women, but only among the weight-gain-
ing overweight men. It could be that some muscular
men are falsely categorized as overweight, as BMI
cannot distinguish between different types of tissues,
even though the measure correlates with body fat.
As in previous studies, weight gain, especially
among the women in our study, was also associated
with SA [11-13]. In the additional sensitivity analy-
sis, in which we examined weight change as a
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Table II. Sickness absence spells due to any musculoskeletal, mental or other diagnoses per 100 person-years by weight-change groups.

BMI? (change N SA spells/100 person-years
=5%)°®
Any Musculoskeletal Mental Other

Women Normal weight

Stable weight 1047 15.7 5.3 2.9 7.5

Weight gain 673 19.9 6.7 3.6 9.7

Overweight

Stable weight 457 21.1 9.1 2.5 9.5

Weight gain 361 24.3 10.7 2.9 10.7

Obese

Stable weight 175 29.4 11.1 4.6 13.7

Weight gain 144 30.5 11.3 5.1 14.2

All

Weight loss 283 24.3 9.8 3.0 11.5

Total 3140 20.5 7.7 3.2 9.6
Men Normal weight

Stable weight 223 11.5 4.2 1.1 6.3

Weight gain 102 9.5 1.4 1.4 6.7

Overweight

Stable weight 178 12.1 4.3 1.0 6.8

Weight gain 90 18.7 5.1 3.9 9.7

Obese

Stable weight 47 24.0 6.5 1.4 16.1

Weight gain 27 31.0 15.5 2.7 12.7

All

Weight loss 88 16.5 4.1 2.3 10.2

Total 755 14.1 4.4 1.7 8.1

aBMI: normal weight 18.5-24.9 kg/m?, overweight 25-29.9 kg/m?, and obese = 30 kg/m?2.

bBMI change =5%, Phase 1-2.
BMI: body mass index; SA: sickness absence.

continuous variable stratified by BMI at phase 1,
female weight gainers had a higher rate of SA due to
any diagnosis among all BMI groups compared to
weight maintainers. Among men, a higher rate of SA
due to any diagnosis was found among weight-gain-
ing overweight but not among normal-weight and
obese weight-gaining participants. Weight loss was
associated with increased SA, especially due to mus-
culoskeletal diseases among women and mental dis-
orders among men. This is different from a US study
that found weight loss to be beneficial for absentee-
ism among obese employees [12], but is in line with
previous European studies [11, 13], which have
found an association between weight loss and SA.
There are very few studies on the association
between BMI and SA due to different diagnoses. A
Dutch study that started in 1993-1994 showed no
association between BMI and SA due to respiratory
and musculoskeletal complaints [14, 15]. However,
the study population was small and limited to male
welders, metal workers and office clerks from two
companies. A Finnish study from 2014 found an
association between BMI and SA due to musculo-
skeletal pain [16]. This study was also small scale

(n=386) and included only female kitchen workers.
In our study we found that obese women and men
and overweight, weight-gaining and weight-losing
women had a higher rate of SA spells due to muscu-
loskeletal diseases. This is in line with the fact that
obesity causes physical strain on the body and is
associated with poor physical functioning [22] and
various musculoskeletal diseases [7]. Adjusting for
socioeconomic position and physical workload atten-
uated the associations. In our study both physical
strenuousness of work and SA due to musculoskele-
tal diseases was more common among women than
men. To prevent work disability, it could be useful to
pay attention especially to overweight and weight-
gaining employees within physically strenuous work.

In contrast, weight-gaining normal-weight male
employees were less likely to have SA due to muscu-
loskeletal diseases. Physical activity and musculoskel-
etal fitness [23] can protect from ill health, but the
weight-gaining normal-weight men were not physi-
cally more or less active than all men. They were,
however, younger (mean age 46 years vs all 48 years)
and overrepresented especially in the youngest group
of 40-year-old employees (34% vs all 22%).
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Table ITII. RR and 95% CI for sickness absence spells (> 9 days) due to any diagnosis by weight change groups.

BMI? (change =5%)® Model 1 Model 2 Model 3 Model 4 Model 5
RR 95% CI RR RR RR 95% CI RR 95% CI RR 95% CI

Women  Normal weight

Stable weight® 1.00 - 1.00 1.00 1.00 - 1.00 - 1.00 -

Weight gain 1.29 1.12-1.48 1.26 1.27 1.27 1.10-1.46 1.27 1.10-1.46 1.27 1.10-1.46

Overweight

Stable weight 1.35  1.15-1.59 1.24 1.30 1.30 1.14-1.58 1.30 1.10-1.53  1.30 1.10-1.53

Weight gain 1.55 1.31-1.83 1.42 1.48 1.48 1.25-1.76  1.48 1.25-1.76  1.48 1.25-1.76

Obese

Stable weight 1.93 1.55-2.41 1.67 1.93 1.93 1.52-2.37 1.93 1.55-2.42 1.93 1.55-2.42

Weight gain 2.02 1.60-2.55 1.84 1.76 1.76 1.50-2.41 1.76 1.39-2.23  1.76 1.39-2.23

All

Weight loss 1.49 1.24-1.80 1.34 1.55 1.55 1.19-1.72 1.55 1.28-1.86 1.55 1.28-1.86
Men Normal weight

Stable weight© 1.00 - 1.00 1.00 1.00 - 1.00 - 1.00 -

Weight gain 0.82 0.55-1.23 0.79 0.83 0.83 0.53-1.20 0.83 0.55-1.24 0.83 0.55-1.24

Overweight

Stable weight 1.02 0.73-1.41 0.98 1.02 1.02 0.75-1.45 1.02 0.73-1.42 1.02 0.73-1.42

Weight gain 1.60 1.11-2.31 155 1.51 1.51 1.04-2.19 1.51 1.04-2.19 1.51 1.04-2.19

Obese

Stable weight 1.98 1.25-3.14 1.78 1.76 1.76 1.16-2.96 1.76 1.10-2.82 1.76 1.10-2.82

Weight gain 2.37 1.33-4.23 1.81 1.78 1.78 1.08-3.52 1.78 0.98-3.23 1.78 0.98-3.23

All

Weight loss 1.41 0.96-2.08 137 1.41 1.41 0.91-1.98 1.41 0.95-2.08 1.41 0.95-2.08

aBMI: normal weight 18.5-24.9 kg/m?, overweight 25-29.9 kg/m?, and obese = 30 kg/m?.

®BMI change =5%, Phase 1-2.

cReference group.

BMI: body mass index; CI: confidence interval; RR: rate ratio.
Model 1: Adjusted for age.

Model 2: Adjusted for age and sociodemographic factors (marital status and socioeconomic position) and physical and mental workload.
Model 3: Adjusted for age and health behaviours (smoking, problem drinking and physical activity).

Model 4: Adjusted for age and prior sickness absence.

Model 5: Adjusted for age, marital status, socioeconomic position, physical and mental workload, smoking, problem drinking, physical

activity and prior sickness absence.

Compared to all men, they carried out physically
strenuous work less often (9%) and were less often
professionals (42%). Being younger and carrying out
physically less strenuous work might associate with a
lower risk of SA due to musculoskeletal diseases,
whereas having a poorer socioeconomic position
could associate with avoidance of SA due to econom-
ical reasons or fear of losing one’s job. The group of
weight-gaining normal-weight men was small
(n=102), and it is possible there has been a selection
of healthy workers, or a selection of employees with
musculoskeletal diseases in the weight-maintaining
normal-weight reference group.

The association between BMI and mental health
is less understood, even though it is well known that
mental disorders are associated with BMI [8, 9]. It is
hypothesized that inflammation and dysregulation of
the hypothalamic-pituitary-adrenal axis might play a
role in the association [24]. The association is com-
plex and many factors, such as health behaviour, eat-
ing behaviour, psychological characteristics and

stigmatization, relate to both obesity and mental ill
health [23, 25, 26].The association can also be influ-
enced by psychotropic drugs, of which many are
associated with weight change [27]. In our study in
particular, weight-gaining obese women and men
and weight-gaining overweight men showed an asso-
ciation with SA due to mental disorders. Adjusting
for physical activity, which is beneficial for both men-
tal health and weight control [23], attenuated the
associations among men. Comorbidity is common
and it is possible that cultural, age and time-related
factors may affect which diagnosis is chosen as the
cause of work disability.

Methodological considerations

The strengths of this study include longitudinal data
based on a large cohort of both women and men rep-
resenting hundreds of different occupations. The fol-
low-up data enabled us to analyze both the effect of
stable weight and weight change. The national register
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Table IV. RR and 95% CI for sickness absence spells (> 9 days) due to musculoskeletal diseases by weight-change groups.

BMI? (change =5%)® Model 1 Model 2 Model 3 Model 4 Model 5
RR 95%CI RR RR RR 95% CI RR 95% CI RR 95% CI

Women  Normal weight

Stable weight® 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -

Weight gain 1.27 1.05-1.55 1.22 1.00-1.50 1.25 1.03-1.52 1.22 1.00-1.50 1.18 0.96-1.45

Overweight

Stable weight 1.77 1.43-2.19 1.55 1.24-1.93 1.77 1.43-2.20 1.65 1.33-2.06 1.51 1.20-1.89

Weight gain 2.02 1.63-2.,51 1.69 1.35-2.11 1.96 157-2.44 1.85 1.48-2.32 1.58 1.25-2.00

Obese

Stable weight 2.16 1.61-2.89 1.73 1.28-2.34 2.12 1.58-2.84 2.17 1.61-2.92 1.81 1.33-2.46

Weight gain 2.29 1.68-3.11 2.03 1.48-2.80 2.22 1.62-3.04 1.88 1.37-2.57 1.75 1.26-2.44

All

Weight loss 1.83 1.43-2.33 1.53 1.19-1.97 1.66 1.30-2.12 1.84 1.43-2.37 1.54 1.19-1.99
Men Normal weight

Stable weight¢ 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -

Weight gain 0.33 0.15-0.74 0.30 0.13-0.67 0.34 0.15-0.75 0.34 0.15-0.75 0.33 0.15-0.76

Overweight

Stable weight 1.03 0.64-1.64 0.98 0.60-1.59 1.06 0.66-1.71 1.04 0.65-1.69 1.05 0.64-1.72

Weight gain 1.22 0.71-2.10 1.08 0.62-1.90 1.27 0.73-2.20 1.07 0.61-1.87 1.04 0.58-1.87

Obese

Stable weight 1.55 0.78-3.08 1.26 0.62-2.56 1.60 0.79-3.21 1.24 0.61-2.53 1.10 0.52-2.32

Weight gain 3.45 1.70-7.04 2.34 1.10-4.96 3.23 1.53-6.81 2.22 1.04-4.73 1.72  0.75-3.93

All

Weight loss 0.97 0.53-1.78 0.90 0.48-1.67 0.99 0.54-1.82 0.98 0.53-1.82 0.96 0.51-1.82

2aBMI: normal weight 18.5-24.9 kg/m?, overweight 25-29.9 kg/m?, and obese = 30 kg/m?2.

YBMI change =5%, Phase 1-2.

cReference group.

BMI: body mass index; CI: confidence interval; RR: rate ratio.
Model 1: Adjusted for age.

Model 2: Adjusted for age and sociodemographic factors (marital status and socioeconomic position) and physical and mental workload.
Model 3: Adjusted for age and health behaviours (smoking, problem drinking and physical activity).

Model 4: Adjusted for age and prior sickness absence.

Model 5: Adjusted for age, marital status, socioeconomic position, physical and mental workload, smoking, problem drinking, physical

activity and prior sickness absence.

data on SA benefits provided reliable information on
both the length and the number as well as the medi-
cally confirmed diagnoses for the SA spells. We also
examined the number of SA days, but chose to focus
on the number of spells, as long spells might unfavour-
ably dominate in the SA day data. The main results
were similar for SA due to musculoskeletal diseases;
however, for SA due to mental disorders there were no
associations among weight-gaining obese women and
men, whereas an association was found among weight-
gaining normal-weight women. The data enabled us to
study the association from a diagnosis-specific per-
spective and thus deepen the understanding of the
association. Furthermore, we were able to adjust for
several sociodemographic, lifestyle and work-related
covariates.

The limitations of this study include, first, that the
data covered only midlife and ageing municipal
Finnish employees. It is especially important to study
work ability among ageing employees when aiming at
extending work careers; however, the generalization of

the results on younger and other populations is lim-
ited. Second, even though the survey response rate
was acceptable and non-response analysis has shown
that those consenting to the register linkage adequately
represent the data [17], non-response and selection of
healthy workers might be a problem. Third, women
were in the majority and the statistical significance was
weak for some male groups due to the smaller number
of men (n=755). However, the gender distribution in
these data is representative of the municipal sector in
Finland. Fourth, even though we adjusted for prior
SA, it is a problem that we could not distinguish
between intended and unintended weight loss and
that the weight-losing participants were few (women
n=283, men n=88) and thus examined as one group.
We did examine them separately according to baseline
BMI in sensitivity analysis, and the associations were
similar to the associations of all weight-losing partici-
pants. No group showed an inverse association with
SA. Intended weight loss may reduce some risks, espe-
cially of metabolic and cardiovascular diseases [28,
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Table V. RR and 95% CI for sickness absence spells (> 9 days) due mental disorders by weight-change groups.

BMI? (change =5%)® Model 1 Model 2 Model 3 Model 4 Model 5
RR 95% CI RR RR RR  95% CI RR 95% CI RR 95% CI

Women Normal weight

Stable weight® 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -

Weight gain 1.23  0.96-1.58 1.26 0.98-1.61 1.18 0.92-1.52 1.25 0.97-1.60 1.23 0.96-1.59

Overweight

Stable weight 0.83 0.60-1.15 0.83 0.60-1.16 0.80 0.57-1.11 0.83 0.59-1.15 0.82 0.59-1.15

Weight gain 0.98 0.71-1.37 1.04 0.75-1.45 0.87 0.62-1.22 0.95 0.68-1.33 0.92 0.65-1.30

Obese

Stable weight 1.54 1.04-2.28 1.48 1.00-2.21 1,53 1.03-2.28 1.52 1.02-2.26 1.52 1.01-2.28

Weight gain 1.72  1.15-2.57 1.65 1.10-2.47 1.51 1.00-2.28 1.53 1.02-2.30 1.37 0.90-2.09

All

Weight loss 1.01 0.70-1.45 1.00 0.69-1.44 1.00 0.69-1.44 1.04 0.72-1.51 1.06 0.73-1.54
Men Normal weight

Stable weight® 1.00 - 1.00 - 1.00 - 1.00 - 1.00 -

Weight gain 1.27 0.50-3.23 1.25 0.49-3.19 1.17 0.46-3.00 1.23 0.48-3.14 1.13 0.43-2.94

Overweight

Stable weight 0.90 0.37-2.20 0.87 0.36-2.13 0.93 0.38-2.27 0.88 0.36-2.15 0.89 0.36-2.20

Weight gain 3.67 1.72-7.87 3.62 1.68-7.81 2.86 1.31-6.27 3.52 1.64-7.56 2.82 1.27-6.26

Obese

Stable weight 1.35 0.36-5.02 1.38 0.37-5.19 0.98 0.26-3.75 1.26 0.34-4.70 1.02 0.26-3.93

Weight gain 2.57 0.67-9.90 2.38 0.59-9.51 1.66 0.41-6.63 2.16 0.55-8.49 1.46 0.35-6.17

All

Weight loss 2.17 0.90-5.24 2.21 0.91-5.40 1.84 0.75-4.51 2.04 0.84-4.96 1.81 0.73-4.52

aBMI: normal weight 18.5-24.9 kg/m?, overweight 25-29.9 kg/m?, and obese = 30 kg/m?

®BMI change =5%, Phase 1-2.

cReference group.

BMI: body mass index; CI: confidence interval; RR: rate ratio.
Model 1: Adjusted for age.

Model 2: Adjusted for age and sociodemographic factors (marital status and socioeconomic position) and physical and mental workload.
Model 3: Adjusted for age and health behaviours (smoking, problem drinking and physical activity).

Model 4: Adjusted for age and prior sickness absence.

Model 5: Adjusted for age, marital status, socioeconomic position, physical and mental workload, smoking, problem drinking, physical

activity and prior sickness absence.

29]; however, diseases such as cancer and depression,
which associate with unintended weight loss, might
bias the results. Finally, height, weight and covariates
were based on self-reports. However, self-reported
BMI in this cohort predicted SA as accurately as
measured BMI [30].

Conclusions

Obesity was associated with SA due to musculoskel-
etal diseases among women and men, and with SA
due to mental disorders among women. In addition,
weight gain among women was associated with SA
due to musculoskeletal diseases and among over-
weight men with SA due to mental disorders. Paying
attention to preventing obesity in occupational health
likely helps prevent SA in general and SA due to
musculoskeletal and mental diagnoses. In addition,
early-stage prevention of overweight and weight gain
among women likely helps prevent SA due to muscu-
loskeletal diseases.
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