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Objectives Disability retirement may increase as the work force ages, but there is little information on factors
associated with retirement because of disability. This is the first prospective population-based study of predic-
tors of disability retirement including information on workplace, socioeconomic, behavioral, and health-related
factors.

Methods The subjects were 1038 Finnish men who were enrolled in the Kuoplo Ischemic Heart Disease Risk
Factor Study, who were 42, 48, 54, or 60 years of age at the beginning of the study, and who participated in a
4-year follow-up medical examination.

Results Various job characteristcs predicted disability retirement. Heavy work, work in uncomfortable posi-
tions, long workhours, noise at work, physical job strain, musculoskeletal strain, repetitive or continuous muscle
strain, mental job strain, and job dissatisfaction were all significantly associated with the incidence of disability
retirement. The ability to communicate with fellow workers and social support from supervisors tended to
reduce the risk of disability retirement. The relationships persisted after control for socioeconomic factors,
prevalent disease, and health behavior, which were also associated with disability retirement.

Conclusions The strong associations found between workplace factors and the incidence of disability retire-
ment link the problem of disability retirement to the problem of poor work conditions.

Key terms disability, occupational health, prospective studies, retirement, risk factors, stress, psychological,

unemployment, work load.

Nearly one-third of the world’s workers are over 45 years

of age, and this proportion is increasing rapidly. In Fin-
land, this proportion is projected to increase to over 41%
during the next 30 years (1). An aging work force may be
more likely to have increased rates of early retirement
due to disability. Little information is available about
which aspects of the work environment or of the work-
er’s life are importantly related to disability retirement.
Most of the epidemiologic work in this area has focused
on factors associated with early or old-age retirement (2,
3) or on postretirement health effects (4, 5) rather than on
disability retirement per se.

However, some recent studies have indicated a possi-
ble role of workplace factors in premature retirement (6—
11). Even though information on the work environment
is limited and the evidence is based either on a cross-

1
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3

sectional analysis or is restricted to nonrepresentative
company-based samples, these studies highlight the fact
that workplace conditions may be important in disability
retirement. From a public health perspective, factors re-
lated to the nature of work are especially important since

~ many of them may be amenable to intervention. -

This study is the first prospective investigation of
risk factors for disability retirement in a population-based
sample which includes measures of workplace condi-
tions, socioeconomic factors, health status, and behavio-
ral factors. The objectives of this study were to investi-
gate whether physical and organizational work condi-
tions and perceptions of job strain, job dissatisfaction,
and social support predict disability retirement independ-
ent of socioeconomic factors, prevalent disease, and
health behavior.
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Subjects and methods

Subjects

The subjects were participants in the Kuopio Ischemic
Heart Disease Risk Factor Study, which was desighed to
investigate risk factors for ischemic heart disease, carotid
atherosclerosis, and other related outcomes in a popula-
tion-based 30% random sample of Eastern Finnish men
(12). Details of the study sample have been published
elsewhere (13, 14). Base-line examinations were con-
" ducted between March 1984 and December 1989 on
2682 men (participation rate 82.9%) who resided in the
city of Kuopio or its surrounding rural communities.
Follow-up examinations were conducted on an age-strat-
ified sample of men who underwent ultrasonic scans at
the beginning of the study. On the average, the partici-
pants were followed for 4.2 (range 3.8—35.2) years. Of
the 1229 participants who were eligible for the follow-up
examinations, 52 had died, were suffering severe illness,
or had migrated away from the area. Of the remainder,
139 could not be contacted or refused to participate. The
participation rate calculated for the potentially available
subjects at follow-up was 88.2%. The number of partici-
pants in the 42-, 48-, 54-, and 60-year-old age cohorts
was 236, 247, 284, and 271, respectively. Complete in-
formation on retirement status, demographic, economic,
disease, and health behavior variables was available for
968 participants. All the analyses were restricted to these
968 participants to ensure comparability of the models
which adjusted for different sets of covariates. The sam-
ple size for the models analyzing individual workplace
factors varied from 648 to 968 due to missing values for
some job variables. During the 4-year follow-up, 67 new
cases of disability retirement were observed among the
968 participants (14.5%). At the beginning of the study,
81% of these persons had been working full-time and 6%
part-time, whereas 7% had been unemployed or tempo-

rarily layed off, and 6% were not working for other

reasons.

Ascertainment of disability retirement

Retirement status was ascertained by questionnaire at at
the beginning of the study and at the time of the follow-
up examination. Response options included disability re-
tired, partly retired, early retired, retired on pension
(without disability), temporarily laid off, unemployed,
and for some other reason not working. Only the men

who were disability retired at the time of the follow-up -

but were not retired in any form at the beginning of the
study were included as incident cases.

Workplace factors

Over 100 questions tapped the physical and organiza-
tional characteristics of the work environment and the
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psychological and physical demands experienced by the
working men. Some variables which assessed the same
underlying work domain were combined to form indices.
Internal consistency was validated by calculating Cron-
bach’s alpha coefficients for each index. (See the appen-
dix.) Individual questionnaire items were modeled di-
chotomally, while the indices were modeled as the medi-
an split, tertiles, quartiles, or quintiles according to their
distributions.

There were 2 broad categories of workplace factors:
(i) variables describing physical and organizational work
conditions and (ii) variables that, in part, reflect the per-
son’s appraisal of the stress or strain induced by work
conditions. The first category included physical factors
such as heavy physical work, repetitive straining of mus-
cles, frequency of various work positions, exposure to
noise, and organizational factors such as weekly
workhours, shift work, piece-work, isolation at work,
frequéncy of deadlines, and signs of overwork. Variables
in the second category included ratings of physical strain,
back strain, neck strain, strain in various parts of the
extremities, cardiorespiratory strain, mental strain, men-
tal strain from strenuous work, time pressure, tiredness
after work, job dissatisfaction, and co-worker and super-
visor support. :

Covariates

Various covariates were assessed, including socioeco-
nomiic factors, prevalent disease, and health behavior.

Socioeconomic factors. Socioeconomic factors were as-
sessed by questionnaire at the beginning of the study and
included age, education, occupation, marital status,
number and age of dependents, place of residence, in-
come, unemployment during the past 5 years, number of
family members working, number of family members
unemployed, and whether the respondent’s wife stayed
at home (if married).

Prevalent diseases. Disease status was determined as part
of a 2-day examination at the beginning of the study,
including medical history, physical examination, a bat-
tery of laboratory tests, electrocardiograms, and mea-
surement of respiratory gas exchange during symptom-
limited maximum exercise tolerance tests on a bicycle
ergometer, among others. Prevalent diseases were
grouped into the following categories: serious injury in
the past, osteoarthritis, rheumatoid arthritis, back prob-
lems, headaches, digestive tract disease, urinary tract
disease, respiratory disease, symptomatic coronary heart
disease [defined by medical history, the Rose Angina
Questionnaire (15), electrocardiographic changes or the
use of anti-angina medication], and asymptomatic coro-
nary heart disease (indicated by ischemia during maxi-
mal exercise tolerance tests on a bicycle ergometer in the




absence of prior diagnosis or pain), hypertension, stroke,
diabetes, obesity, neurological disorders, mental illness,
and depression [MMPI T-score >70 (16)]. Obesity was
defined as body mass index greater than 30 kg/m? In
addition, cardiorespiratory fitness (VO,max) and self-
perceived health were included as general health indica-
tors. Cardiorespiratory fitness was assessed by respirato-
ry gas exchange during a maximal, symptom-limited ex-
ercise tolerance test.

Health behavior. Alcohol consumption during a 4-day
period and during the last 12 months was assessed by

 dietary recall and by a self-administered questionnaire

(17). Smoking was measured by questionnaire and clas-
sified for this analysis as “never smoker”, “former smok-
er”, and “current smoker”. Physical activity was assessed
at the beginning of the study from a 12-month leisure-

time history. The present analyses use total duration (fre-

" quency multiplied by the duration of sessions of leisure-

time physical activity), which has been shown to be
predictive of myocardial infarction in this population
(19).

Statistical analysis

For each variable the association with incidence of disa-
bility retirement was examined in age-adjusted logistic
regression models. For each workplace variable, addi-
tional analyses were performed by incrementally adding
conceptually related groups of variables to each model.
First, economic variables that concerned possible incen-
tives for retirement were added to each model, then prev-
alent diseases were added, followed by variables meas-
uring health behavior. All analyses were performed us-
ing the LOGISTIC procedure in SAS Version 6.09 on a
Sun SPARC Station 20 (19).

Results

Socioeconomic factors

Table 1 presents the age-adjusted associations between
socioeconomic factors and the incidence of disability
retirement. The 54-year-old men were at the highest risk
for disability retirement when compared with the men 42
years of age at the beginning of the study (odds ratio
(OR) 3.59, 95% confidence interval (95% CI) 1.74—
7.39). Education showed an inversely graded risk.
Marked differences were found for occupational groups
analyzed by economic sector; blue-collar workers
(N =388), self-employed farmers (N = 88), and self-em-
ployed professionals or entrepreneurs (N = 102) had odds
ratios of 2.14 (95% CI 1.11—4.11), 3.17 (95% CI 1.36—
7.38), and 4.67 (2.15—10.17), respectively, when com-
pared with white-collar workers (N = 339). Farm and
forestry workers (N = 33) were excluded from this anal-
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ysis because there were too few men and no incident
cases of disability retirement in this group. Unemploy-
ment for any period of time during the 5 years prior to
the beginning of the study predicted disability retirement

(OR 1.98, 95% CI 1.07—3.63) with the highest risk for

those still unemployed at the beginning of the study (OR
3.45, 95% CI 0.88—13.49). An inverse association was

Table 1. Age-adjusted associations of socioeconomic factors with
incidence of disability retirement.

Variable Adjusted 95% P-value
odds ratio®  confidence
interval

Age

42 years 1.00

48 years 0.90 0.36—2.26 0.822

54 years 3.59 1.74—7.39 0.001

60 years 1.03 0.43—2.48 0.940
Marital status

Married 1.00

Single 1.02 0.30—3.45 0.976

Divorced or widowed 1.94 0.86—4.37 0.109
Wife

Not at home 1.00

At home 1.16 0.65—2.09 0.615
Residence

Kuopio city 1.00

Town dwellers 0.65 0.30—1.44 0.291

Rural 1.38 0.79—2.40 0.255
Education

High school or higher 1.00

Junior high 0.80 0.29—2.21 0.664

Primary 1.40 0.52—3.76 0.502

Less than primary school 2.00 0.62—6.43 0.246
Occupation®

White collar 1.00 ‘ )

Blue collar 2.14 1.11—4.11 0.023

Self-employed farmer 3147 1.36—7.38 0.008

Sel-employed entrepreneur 467 2.15—1017 0.000
Income

First quintile 1.00

Second quintile 0.98 0.48—1.98 0.948

Third quintile 1.10 0.52—2.34 0.808

Fourth quintile 0.97 0.43—2.16 0.947

Fifth quintile (lowest income)~  1.20 0.51—2.84 0.680
Unemployment

None 1.00

In past 5 years 1.98 1.07—3.63 0.028

Currently 3.45 0.88—13.49 0.076
Family members unemployed

None 1.00

One 0.69 0.38—1.24 0.214

Two or more 0.22 0.06—0.78 0.019
Family members working

None 1.00

One 3.42 0.98—11.99 0.054

Two 3.25 0.92—11.45 0.067

Three 451 1.12—18.16 0.034 -

Four or more 5.04 0.73—34.74 0.101

~

Age adjustment was performed for all the explanatory variables but-age.
The age-adjusted odds ratios are based on logistic regression models
including indicator variables for the categories of one explanatory vari-
able and four Indicator variables for the age strata 42, 48, 54, and 60
years.

Thirty-three farm and forest workers were excluded from the analysis of
occupation because no disability retirement occurred in this group; 18
participants were excluded because of unknown occupation.

o
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found for unemployment among family members. When
2 or more family members were unemployed at the be-
ginning of the study, the risk for disability retirement
was reduced by a factor of 4.6 (OR 0.22, 95% CI 0.06—

Table 2. Age-adjusted associations of prevalent disease,
cardiorespiratory fitness, and self-perceived health with incidence
of disability refirement. (MMPI = Minnesota Multiphasic Person-
ality Inventory, BMI = body mass index, CHD = coronary heart dis-
gase, VO, max = maximal oxygen consumption)

Variable Adjusted 95% P-value

. odds ratic  confidence

interval

Serious injury in the past 2.73 1.45—5.15 0.002
Osteoarthritis 2.19 1.24—3.86 0.007
Rheumatoid arthritis 1.51 0.56—4.03 0.413
Back problems 1.60 0.97—2.67 0.068
Migraine or headache 2.09 1.12—-3.89 0.021
Depression (MMPI, T > 70) 1.52 0.91—2.54 0.106
Mental illness 0.49 0.12—2.08 0.335
Obesity (BMI > 30) 1.46 0.43—2.48 0.189
Digestive tract disease 0.70 0.36—1.39 0.310
Urinary tract disease 1.66 0.71—3.90 0.241
Respiratory disease 1.16 0.56—2.38 0.692
Symptomatic CHD 1.40 0.79—2.47 0.251
Asymptomatic CHD 0.35 0.13—0.99 0.048
Hypertension 1.06 0.63—1.80 0.820
Cardiorespiratory fitness :
(VO,max)

Upper 75% 1.00

Lower 25% ) 1.79 0.99—3.23 0.054
Self-perceived health

Third tertile 1.00 .

Second tertile 2.45 1.30—4.64 0.006

First tertile 3.86 1.74—8.57 0.001

2 The absence of the condition was used as the reference category, unless
specified otherwise. For men having cancer, diabetes, neurological dis-
orders or stroke, the numbers were insufficient to calculate the age-ad-
justed odds ratios.

Table 3. Age-adjusted associations of health behavior with inci-
dence of disability retirement.

Variable Adjusted 95% P-value
odds ratio confidence
interval
Smoking
Never 1.00
Former 2.91 1.37—6.22  0.006
Current 220 0.99—4.90  0.055
Alcohol
Drinkers
First quartile 1.00
Second quartile 072  0.36—1.46 0.361
Third quartile 064 0.31—1.33  0.231
Fourth quartile " 1.03 0.53—2.00 0.939
Abstainers (refers to all others) 118 0.56—2.51 0.651
Leisure-time physical activity
First quartile (shortest duration) 1.00
Second quartile 1.02  051—2.06 0.953
Third quartile 074  0.35—157 0443
Fourth quartile 101  0.50—2.03  0.980
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0.78). As the number of working family members in-’

creased, the odds ratio for disability retirement increased
from 3.42 (95% CI 0.98—11.99) for 1 member to 5.04
(95% CI 0.73—34.74) for 4 or more family members
working, compared with none.

Disease status

Table 2 presents age-adjusted associations between prev-
alent diseases, low cardiorespiratory fitness, and self-
perceived health and disability retirement. Serious injury
in the past (OR 2.73, 95% CI 1.45—5.15), osteoarthritis
(OR 2.19, 95% CI 1.24—3.86), and headache (OR 2.09,

Table 4. Age-adjusted associations of physical and organizational
work conditions with the incidence of disability retirement.

Variable Adjusted 95% P-value
odds ratic  confidence
© interval

Physical work

Light . 1.00 . .

Moderately activ 2.14 1.09—4.20  0.028

Heavy or very heavy 327  1.61—6.63  0.001
Repetitive strain index

First tertile 1.00

Second tertile 1.43 0.71—2.87 0.316

Third tertile 2.08 1.17—=3.70  0.013
Work in uncomfortable position?

Very little ' 1.00

Some 2.12 1.03—4.34  0.041
~ Much 2.64 1.38—5.06  0.003
Crouching

None 1.00

Some 1.78 0.94—3.34  0.075

Much 2.45 1.08—5.52  0.033
Noise exposure

No 1.00 .

Yes 2.83 1.44—556  0.003
Weekly workhours .

< 40 hours 1.00

40—44 hours 1.56 0.70—3.51  0.278

45—59 hours 2.04 0.82—5.05 0.124

260 hours _ 275 1.11—681  0.029
Overwork index '

Lower 50% 1.00

Upper 50% 1.50 0.82—2.73  0.188
Type of shift

No shift work 1.00

Regular shift 0.29 0.07—1.24  0.095

Irregular shift 137 0.62—3.04 0433
Piece work

No 1.00

Yes 1.87 0.87—4.03  0.111
Deadlines

Weekly or less often 1.00

Daily or more often 1.52 0.90—2.58  0.121
Opportunities for making contact
with fellow workers

Easy 1.00

Phane only 2.69 0.75—9.63  0.128

View or shout only 3.76 0.97—14.56 0.056

None or no fellow workers 1.65 0.55—4.90 0.371

2 This variable was also an item of the repetitive strain index.




95% CI 1.12—3.89) were strongly associated with disa-
bility retirement. Rheumatoid arthritis, back problems,
and diseases of the urinary tract also predicted disability
retirement, but, due to the small numbers, the associa-
tions were not statistically significant. Symptomatic cor-
onary heart disease was not associated with disability
retirement, while asymptomatic coronary heart disease
showed an inverse association. Two general health indi-
cators, 1 objective (ie, VOzmax) and 1 subjective (ie,
self-perceived health) were both strongly associated with
disability retirement.

Health behavior

Table 3 summarizes the findings from the age-adjusted
logistic regression models for health-related behavior.
Elevated risks of disability retirement were found for
former smokers (OR 2.91, 95% CI 1.37-—6.22). There
was a graded, though nonsignificant, relationship be-
tween levels of current smoking and disability retire-
ment. Neither alcohol consumption nor duration of lei-
sure-time physical activity was related to disability re-
tirement.

Workplace factors

Table 4 presents the age-adjusted associations between

physical and organizational work conditions and the in-
cidence of disability retirement. There was a graded pos-
itive relationship between the heaviness of work and
disability retirement with an odds ratio of 3.27 (95% CI
1.61—6.63) for men performing heavy or very heavy
work. The reporting of working much in uncomfortable
positions was associated with elevated risk (OR 2.64,
95% CI 1.38—5.06), as was the reporting of work in-
volving continuous or repetitive straining of the muscles
(OR 2.08, 95% CI 1.17—3.70). Noise exposure was a
strong predictor (OR 2.83, 95% CI 1.44—5.56). The risk
of disability retirement increased with the number of

hours worked per week, and there was a tendency to--

wards an increased risk with signs of overwork, Frequent
deadlines at work and piece-work also tended to be asso-
ciated with higher risks (OR 1.52, 95% CI 0.90—2.58
and OR 1.87, 95% CI 0.87—4.03, respectively). The
amount of standing, sitting, or walking did not predict
disability retirement (data not shown).

Table 5 presents workplace factors which reflect the
work environment in terms of perceived physical and
mental job strain, job dissatisfaction, and support at work.
Physically strenuous work was associated with an in-
creased risk of disability retirement (OR 3.80, 95% CI
1.63—8.84 for much strain). Similar patterns of graded
associations were observed for musculoskeletal strain,
particularly of the back and neck, and cardiorespiratory
strain. The experience of more than average mental strain
or stress from strenuous work was associated with an
elevated risk of disability retirement (OR 3.11, 95% CI
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1.62—5.99), as was the psychological strain index. Tired-
ness after work was related with disability retirement
(OR 2.15, 95% CI 1.02—4.54). Men in the upper quin-
tile of job dissatisfaction showed an increased risk (OR
1.81, 95% CI 1.04—3.16). The highest tertile of super-
visor support tended to reduce the risk of disability re-
tirement by a factor of 2 (OR 0.50, 95% CI 0.24—1.05).
Co-worker support similarly tended to reduce the risk of
disability retirement.

Table 5. Age-adjusted associations of job strain, dissatisfaction,
and support at work with the incidence of disability retirement.

Variable Adjusted 95%
odds ratio confidence

interval

P-value”

Physical strain

Light 1.00

Average 1.73 0.73—4.12 0.216

Much . 380 1.63—8.84  0.002
Musculoskeletal strain index '

First quartile 1.00

Second guartile 1.81 0.77—427 0177

Third quartile 2.00 0.83—482 0122

Fourth quartile 296 1.29—6.78  0.011
Back strain2

Little 1.00 :

Moderate 153  0.66—3.53  0.322

Much 249 122—5.07 0.012
Neck strain?

Little 1.00

Moderate 1.08  047—248  0.859

Much 1.86  0.95—3.62  0.069
Cardiorespiratory strain index .

First quartile 1.00

Second quartile 1.27  059—2.74 0547

Third quartile 147  0.67—3.21 0.338

Fourth quartile 218  1.00—4.77  0.051
Psychological strain index

None 1.00

Average 1.28 0.70—2.35 0.428

Much 225  1.10—459  0.026
Mental strain from strenuous work

. None 1.00

. Average 242  1.23—478  0.011

Much : 3.1 1.62—5.99  0.001
Time pressure

First tertile 1.00 .

Second tertile 1.26 0.62—2.59 0.522

Third tertile 203  1.00—4.11 0.051
Tiredness after work :

Lively 1.00

As often lively as tired 242 1.15—5M1 0.020

Tired 215  1.02—4.54  0.044
Job dissatisfaction

Lower 80% 1.00

Upper 20% 1.81 1.04—3.16  0.036
Co-worker support

First tertile 1.00

Second tertile 0.60  0.34—1.06 0.076

Third tertile 064 030—135 0.242
Supervisor support

First tertile 1.00

Second tertile 128 071—230  0.406

Third tertile 050 0.24—1.05  0.062

@ This variable was also an item of the musculoskeletal strain index.
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Work conditions adjusted for economic factors,
prevalent diseases and health behavior

Table 6 displays the age-adjusted associations between Risk estimates for physical and organizational wor
each work condition and disability retirement (column 1) conditions remained virtually unchanged after conty
with incremental adjustments for economic factors for age and economic factors. For example, heavy wor

(column 2), prevalent diseases (column 3), and healt
behavior (column 4). :

Table 6. Associations of physical and organizational work conditions with the incidence of disability retirement by incremental adju
ments for age, economic factors, prevalent diseases, and health behavior.

Variable Adjusted odds ratios?
Age Age plus "Age plus Age plus .
economic 8conomic economic
factors factors? plus factors? plu
prevalent prevalent
diseases? diseases? plus
health

Physical work

Light 1.00 "

Moderately active 2.14** 2.29* 2.42%* 2.13**

Heavy or very heavy 3.27* - 3.63** 3.46** 3.56
Repetitive strain index

First tertile 1.00

Second tertile 1.43 1.39 1.24 1.19

Third tertile 2.08** 2.01** 1.62 1.61
Work in uncomfortable positiond

Very little 1.00 R

Some 2.12%* 2.03* 1.83 1.95*

Much 2.64** 2.60%* 2.02* 1.98
Crouching

None 1.00

Some 1.78* 1.78* 1.88* 2.04

Much 2.45** 2.32* 1.63 1.72
Noise exposure

No 1.00 o

Yes 2.83** 2.85** 2.54** 248
Weekly work hours

<40 hours 1.00

40—44 hours” 1.56 1.42 1.28 1.26

45—59 hours 2.04 1.99 1.59 1.49

> 60 hours 2.75%* 2.87* 215 249
Overwork index

Lower 50% 1.00

Upper 50% 1.50 1.51 1.31 1.31
Type of shiit

No shift work 1.00 N

Regular shift 0.29* 0.33 0.26* 0.24

Irregular shift 1.37 1.38 1.14 0.98
Piece work

No 1.00

Yes 1.87 1.61 1.25 1.22
Deadliness }

Weekly or less often 1.00 9

Daily or more often 1.52 1.59* 1.25 1.2
Opportunities for making contact
with fellow workers

Easy 1.00

Phone only 2.69 2.65 2.21 2»43

View or shout only 3.76* 4.44%* 3.63 3~84

None or no feflow workers 1.65 1.91 2.24 2.8

2 The economic factors included income, unemployment in past 5 years, and number of family members working.

’ s rinary e
® The prevalent diseases included serious injury in the past, osteoarthritis, rheumatoid arthritis, back problems, headache, dep{essmn,'obesny, U“?r?]% P
disease, digestive tract disease, respiratory disease, symptomatic and asymptomatic coronary heart disease, and cardirespiratory fitness (max :

gen consumption).

¢ Health behavior included smoking, alcohol, and leisure-time physical activity.

d This variable was also an item of the repetitive strain index. -

* P<0.10, ** P<0.05.
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after additional adjustment for economic factors, showed
an odds ratio of 3.63 (95% CI 1.66—7.92) compared
with an odds ratio of 3.27 (95% CI 1.61—6.63) in the
simple age-adjusted model.

Adjustment for disease status was obtained by in-
cluding indicator variables for each diagnostic group that
was importantly associated with disability retirement and
for being in the lowest quartile of cardiorespiratory fit-
ness. Although the associations were reduced to some
degree (eg, the odds ratio decreased from 3.63 to 3.46 in
the case of heavy work) most of the work conditions
showed independent effects on disability retirement even
after adjustment for age, economic factors, prevalent dis-
eases, and cardiorespiratory fitness.

The last column in table 6 shows risk estimates for
work conditions after additional adjustment for health-
related behavior factors (ie, smoking, alcohol consump-
tion, and leisure-time physical activity). Adjustment for
behavioral factors had little effect on the risk estimates
for work conditions.

Job strain, dissatisfaction and support at work,
adjusted for economic factors, diagnosed diseases and
health behavior

Table 7 displays the associations for job strain, job dis-
satisfaction, and social support at work after incremental
adjustments for economic factors, prevalent diseases, and
health behavior. Adjustment for economic variables did
not markedly change the risk estimates. Additional ad-
justment for disease status reduced most risk estimates
with the exception of the psychological strain index,
social support, and job dissatisfaction. Further adjust-
ment for health behavior did not notably alter the associ-
ations.

Discussion

This is the first prospective population-based study of
predictors of disability retirement with the ability to ex-
amine workplace, socioeconomic, behavioral, and health-
related factors simultaneously. Socioeconomic factors,
physical and psychosocial characteristics of the work
environment, prevalent diagnosed disease, self-perceived
health, and smoking behavior all predicted disability re-
tirement in this population-based sample of middle-aged
Finnish men. The associations between workplace fac-
tors and disability retirement largely persisted after con-
trol for economic variables, disease status, and health
behavior. Specifically, we found that job characteristics

such as heavy work, working in uncomfortable posi- .

tions, working in isolation from fellow workers, noise
exposure, and long workhours were associated with in-
creased risk of disability retirement. Reports of physical,
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musculoskeletal, cardiovascular, and mental job strain,
tiredness after work, and job dissatisfaction were also
related to disability retirement. Social support at work,
both from supervisors and co-workers tended to reduce
the risk of disability retirement. Control for disease sta-
tus reduced the magnitude of the risk associated with
physical and organizational work conditions and physi-
cal job strain but not the risk associated with psychologi-
cal strain, job dissatisfaction, or social support.

These findings are significant in several ways. First,
the results were obtained from a population-based sam-
ple, avoiding the selection biases that may limit inter-
pretability of many industry-based studies. Second, the
prospective design established a clear temporal relation-
ship between predictors and outcome necessary for
causal interpretation. Third, the data allowed for a dif-
ferentiation between questions which rmeasure more ob-
jective characteristics of the work environment (eg,
hours, crouching) versus more subjective characteristics
of the work environment (eg, mental strain, social sup-
port). Interestingly, corresponding domains tended to
produce similar results via both types of question. For
example, both frequency of awkward work positions
like crouching (an objective job characteristic) and per-
ceived musculoskeletal strain (a more subjective: job
characteristic) showed equally strong relationships with
disability retirement. Of course, all factors were based
on self-reports, and it was not possible to validate these
reports independently against direct observation. Other
studies suggest that the correlation between self-reports
and direct observation is not always satisfactory and
differs by the type of work condition examined (20—
24). The potential for bias has been shown to be lowest
for prospective studies (25). Fourth, the assessment of
prevalent diseases was based on an extensive and elabo-
rate medical history and examination including a wide
range of laboratory tests performed over a 2-day period.
Fifth, the study also controlled for health behavior fac-
tors that were assessed by standardized questionnaires
that have been predictive of several health outcomes in
this population, including myocardial infarction and
mortality.

In this study, alcohol consumption and leisure-time
physical activity were not related to disability retirement,
but former and current smoking were independently re-
lated to disability retirement even after disease status and
socioeconomic variables were taken into account. How-
ever, smoking habits did not reduce the risk estimates
associated with any job factor. As a consequence it ap-
pears that worksite health promotion focusing on smok-
ing cessation programs and behavioral change in terms
of reduced alcohol consumption or increased leisure-
time physical activity may not substitute for actual job
redesign in lowering the incidence of disability retire-
ment. ‘
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Table 7. Associations of job strain, dissatisfaction, and support at work with the incidence of disability retirement by incremental adjust-
ments for age, economic factors, prevalent diseases, and health behavior.

Variable Adjusted odds ratios?
Age Age plus Age plus Age plus
economic gconomic gconomic
factors factors® plus factors? plus
prevalent prevalent
diseases® diseases® plus
health
behaviore
Physical strain
Light 1.00
Average 1.73 1.75 1.77 1.91
Much 3.80 4.05** 3.29** 3.43**
Musculoskeletal strain index
First quartile 1.00
Second quartile 1.81 1.77 1.65 1.79
Third quartile 2.00 2.05 1.75 1.87
Fourth quartile 2.96 2.97** 1.86 1.91
Back straind
Little 1.00
Moderate 1.53 1.51 1.26 1.30
Much 2.49 2.43** 1.83 1.80
Neck strain¢
Little
Moderate 1.08 1.08 0.92 1.02
Much 1.86 1.81* 1.39 1.38
Cardiorespiratory strain index
First quartile 1.00
Second quartile 1.27 1.16 1.10 1.14
Third quartile 1.47 1.36 1.09 1.14
Fourth quartile 2.18 2.16 1.46 1.44
Psychological strain index
None 1.00
Average " 1.28 1.27 112 1.14
Much 2.25 2.13* 2.05* 1.88
Mental strain from strenuous work
None 1.00
Average 2.42 235 2.10** 218**
Much 31 3.24** 2.34%* 2.45%*
Time pressure
First tertile 1.00
Second tertile 1.26 1.27 1.19 1.21
Third tertile 2.03 2.18* 1.65 1.62
Tiredness after work - :
Lively 1.00
As often lively as tired 2.42 2.53** 2.00" 2.00
Tired 2.15 2.22** 2.10* 217"
Job dissatisfaction
Lower 80% 1.00
Upper 20% 1.81** 1.80** 2.23** 2.05%*
Co-worker support
First tertile 1.00
Second tertile 0.60 0.60* 0.66 0.55*
Third tertile 0.64 0.69 0.69 0.61
Supervisor support ) :
First tertile 1.00
Second tertile 1.28 1.42 1.46 1.50
Third tertile 0.50 0.53 0.52* 0.44**

s The economic factors included income, unemployment in past 5 years, and number of family members working.

b Prevalent diseases included serious injury in the past, osteoarthritis, rneumatoid arthritis, back problems, headaches, depression, obesity, urinary tract
disease, digestive tract disease, respiratory disease, symptomatic and asymptomatic coronary heart disease, and cardiorespiratory fitness (maximal
oxygen consumption). -

¢ Health behavior included smoking, alcohol, and leisure-time physical activity.

4 This variable was also an item of the musculoskeletal strain index.

*P<0.10, ** P<0.05.
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Several authors have discussed the possible impact
of economic incentives on decisions to take retirement
(26-30). Some findings of this study support the notion
that economic considerations might play a role in this
process. The overall financial stability of the family
measured in number of family members working or un-
employed seemed to influence the incidence of disabili-
ty retirement. Interestingly, the level of personal or
household income per se did not predict disability re-
tirement in this study. Some economists have proposed
that medically diagnosed disease is a result of a rational
choice element in employee behavior expressed in the
act of seeking medical evaluation. The argument is that
such choice is influenced by economic incentives for
retirement depending on the expectations regarding re-
tirement income. It is important to note that, in contrast
to the situation in most retrospective studies, in this
study the medical evaluation was neither sought by the
study participants nor the social security administration,
and the evaluation of disease status was based on the
medical examination by researchers rather than on re-
tirement records. Therefore the argument of choice with
regard to observed disease effects seems not to be ap-
plicable. To examine the second part of the argument
(ie, the question of whether income after retirement es-
tablishes an incentive for disability retirement), we com-
pared the income change in incident cases of disability
retirement from the beginning of the study to the time
of the follow-up with the corresponding changes for
workers not retiring during this period. The mean change
for the disability retirees was a reduction of FIM 4736
in yearly income compared with an increase of FIM
19 696 for the working study participants within the
follow-up period, leaving the disability retirees with
65% of the median income of their working peers com-
pared with 96% before retirement. Clearly, these data
do not support an “economic inducement theory” of
disability retirement based solely on expected individu-
al retirement income.

The study has several limitations. Disease status and
other covariates may have changed during the follow-up
period. Because of the small number of events, it was not
feasable to analyze multiple workplace factors concur-
rently while adjusting for major socioeconomic and
health status variables. The small number of events made
it also impossible to stratify results by economic sector
or occupational group. To identify the most pressing
needs for job redesign for each industry, it would be very
informative to conduct similar analyses in a larger sam-
ple, with stratification by economic sector or occupation-
al group. Finally, simultaneous measurement of disease
status, work conditions, and economic factors did not
allow for temporal relationships to be established among
covariates, and it precluded meaningful pathway analy-
ses in this study.
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Although it is not surprising that disease status is a
predictor of disability retirement, including diseases as
independent covariates in multivariate analyses may ob-
scure the fact that some diseases may be, in part, the
result of work conditions (31). The result would be an
underestimation of the effect of workplace factors. We
were able to examine this question in our sample for the
case of osteoarthritis. Preliminary analyses showed that
some of the workplace factors that predicted disability
retirement also predicted the incidence of osteoarthritis.
Therefore, prevalent diseases should probably not be con-
sidered as confounders but, instead, as part of the causal
pathway. .

Despite these limitations, and in light of the paucity
of published data on the determinants of disability retire-
ment, the strong associations found in this study for
many workplace factors suggest a great potential for
preventing disability retirement through job redesign.
The results suggest that redesign of the physical and
organizational work environment, reducing heaviness of
work and job strain and enhancing job satisfaction and
social support at work, could be important avenues for
preventing the decline of labor force participation due to
disability retirement among men after 42 years of age
and the resultant loss of skilled and productive workers.
The results of this study link the problem of disability
retirement to the problem of creating healthy and satisfy-
ing work conditions. Future investigations should identi-
fy which work conditions are of most importance for the
retirement risk of different occupational groups. Such
analyses would help to set priorities for specific preven-
tion programs at the workplace.
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Musculoskeletal strain index: combines answers to how
much strain was felt during work in different parts of the
extremities, the back, and the neck and shoulders (8
items, Cronbach’s alpha 0.91)

Cardiorespiratory strain index: questions about frequency
of sweating, breathlessness, and heart palpitation at work.
(3 items, cronbach’s alpha 0.82)




Psychological strain index: combines questions about ex-
cessive supervising of schedule, troublesome supervi-
sors, co-workers, fellow workers, or customers, job re-
sponsibility, ill-defined tasks or responsibilities, risk of
accidents, risk of unemployment, irregularities of the
work schedule, and strenousness of work (10 items,
Cronbach’s alpha 0.80)

Time pressure index: combines questions about frequen-
cy of being pressed for time, stress from deadlines, and
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forcing oneself to go on the same speed when getting
tired at work (3 items, Cronbach’s alpha 0.42)

Job dissatisfaction index: ratings of enjoyment of work,
confidence at work, and meaningfulness of work, com-
bined with questions about willingness to go to work and
general feelings about job (5 items, Cronbach’s alpha
0.77)
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