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Downsizing of staff is associated with lowered medically
certified sick leave in female employees
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Aim: To determine whether changes in number of staff in work sites are associated with medically cer-
tified sick leave among employees with an increased risk of developing cardiovascular disease.
Methods: The 5720 employees (aged 18–65) were from the WOLF study of cardiovascular risk fac-
tors in working men and women in greater Stockholm during the years 1992–95. From the medical
examination a cardiovascular score was calculated for each participant. The WOLF study base was
linked to a Statistics Sweden registry of economic and administrative activities. Sick leave spells lasting
for at least 15 days during the calendar year following downsizing/expansion were identified for each
subject.
Results: In multiple logistic regression an increased likelihood of having no medically certified sick
leave (15 days or more) was found in women during the year following both downsizing and expan-
sion. These analyses were adjusted for age and cardiovascular score. A high cardiovascular risk score
reduced the likelihood of having no medically certified sick leave. The inclusion of psychosocial work
environment variables did not change the results markedly. Separate analyses of women with and
without high cardiovascular score showed that downsizing had a more pronounced effect on reduced
long term sick leave among those with high than among those without low cardiovascular score. There
were no consistent findings in men.
Conclusions: There is evidence of a reduction of long term sick leave in women after downsizing and
this is particularly evident among those with high cardiovascular score.

In many countries, downsizing of staff has been a common
method during the 1990s for financial coping in a globalised
and increasingly competitive market. Insufficient attention

has been paid to health consequences for employees. Most
studies of the unemployed have shown that they have
increased health problems.1–5 At least among those who
remain unemployed for a long period there is increased risk of
developing serious illness such as cardiovascular disease.6–10

Recently it has been shown that downsizing is associated with
increased sickness absence, both short (1–3 days) and long
(more than 3 days) spells, among “survivors”—those remain-
ing employed in the work site.11 12 There is a growing body of
evidence that, due to their vulnerability, non-permanent
employees take less sick leave than would be expected from
their level of morbidity.13 In addition, they are more prone to
experience job insecurity, a psychosocial stressor which has
been associated with increased morbidity, and decreased sick
leave than permanent employees.14 15 Another group of
vulnerable employees in the context of downsizing are those
with pre-existing health problems. It has been shown that
those with health problems before downsizing are more likely
to lose their jobs and less likely to regain secure
employment.16 Despite this evidence, no work has examined
the potential differential effect of downsizing on sickness
absence specifically among those with pre-existing health
problems, for example increased cardiovascular risk. It is pos-
sible that “medically vulnerable” employees in a downsizing
situation feel that they have a reduced chance of finding a new
job if they become unemployed. They would therefore be more
likely than other subjects (who are not in a downsizing situa-
tion) with such vulnerability to abstain from using their right
to stay away from work when they feel ill. This phenomenon
has been labelled “sickness presenteeism” and has been stud-
ied in a Swedish epidemiological study which showed that it
seemed to be particularly prevalent in the occupations which
had a high prevalence of sick leave as well.17 Thus, sickness

presenteeism and sick leave may exist concomitantly in the

same occupations—subjects who go to work even when they

feel ill may be more likely than others to develop more serious

illness resulting in long spells of sick leave. Such a relationship

would be particularly evident in a group with high cardiovas-

cular illness risk, for instance those with several cardiovas-

cular risk factors.

In the present study there was also a possibility to examine

possible effects on sick leave of expansion of staff. On the basis

of previous research18 it has been hypothesised that a fluctuat-

ing economy inducing periods of reduction and periods of

expansion in numbers of staff may create health problems in

itself. When orders go down there is a reduction of staff but

when the orders increase again, the staff will have difficulties

to manage these demands and a need for increased staff will

arise. Before new personnel have been employed and before

these know their jobs the “survivors” will have to work harder

than before. Thus, rapid expansion could also create health

problems for the staff and even increase mortality.19–21

Using the epidemiological cardiovascular WOLF (work, lip-

ids, fibrinogen) database from Stockholm, associations be-

tween downsizing or expansion on the one hand and sickness

absence in the presence or absence of increased cardiovascular

risk on the other hand were examined in women and men.

The WOLF data allowed us to explore an additional

question which could be formulated in the following way. If

there is a relationship between downsizing and/or expansion

and sickness presenteeism in subjects with cardiovascular

risk, could this be predicted by psychosocial work environ-

mental factors? The reason why subjects react in a certain way

during downsizing or expansion periods could be that such
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periods are characterised by certain psychosocial working

conditions. These conditions could be the real reason for the

sickness absence behaviour and if so, the change in number of

staff is of limited importance.

STUDY POPULATION AND METHODS
WOLF is a study of cardiovascular risk factors in the working

population of Stockholm.22 Participants were employees in

almost 40 companies served by 20 occupational health service

units. The response rate was 76%.

The study group consisted of 5720 employees aged 18–65 in

the greater Stockholm area. Several different branches of

industry were represented, such as the pharmaceutical indus-

try, transportation, public administration, telecommunica-

tions, sales work, teaching, heavy mechanical industry,

construction, and banking.

The examination, which included a questionnaire and a

medical examination with a blood sample, took place in the

years 1992 to 1995, a period in Sweden during which marked

downsizing took place both in the private and the public sec-

tor. For instance, in hospitals the average decrease in staff

amounted to 20%.

The WOLF database was linked to a register of financial

activities in Swedish companies and agencies created by Sta-

tistics Sweden. Using this register which is administered by

Statistics Sweden, participants were divided into those who

had been working in companies/agencies which had down-

sized (at least 8% decrease), expanded (at least 8% increase in

number of employees), or remained stable (remaining work

sites) for a 12 month period after the examination. The

recording period in the register for changes in number of staff

was from 1 November during the calendar year of the WOLF

examination to 31 October the next year.

Sick leave was recorded during the calendar year following

the 12 month period during which the change in change in

number of staff was recorded. Data on sick leave were provided

by the public insurance register which covers all Swedish citi-

zens and is administered by The National Board of Public

Insurance. Sick leave was dichotomised into no recorded

medically certified sick leave or early retirement (“no sick

leave”) and “sick leave”. Medically uncertified spells below 15

days were excluded.

A cardiovascular score based on the medical examination

was calculated for every individual. This included serum

cholesterol, triglycerides, HDL cholesterol, glucose, and

orosomucoid (an indicator of inflammatory activity) as well as

plasma fibrinogen, systolic blood pressure, body mass index,

and cigarette smoking (yes/no). One risk point was assigned

to an individual if he/she smoked or belonged to the worst

quintile for the other eight variables. The cardiovascular score

accordingly ranged from 0 to 9. The scoring was done

separately for men and women. Subjects with a total score of

at least 5 were operationally defined as high cardiovascular

score subjects.

Psychosocial work environment variables were selected

according to the demand–control–support model. The Swed-

ish short version of the demand–control–support question-

naire (DCQ) was used23 24 with modifications. Psychological

quantitative demands are identical to the psychological

demands dimension, with one modification—a question

regarding conflicting demands has been excluded due to low

loading in factor analysis. The resulting index consists of four

questions which all deal with tempo and load. Authority over

decisions is represented by two questions about influence over

“what” and “how” to perform work. Intellectual discretion is

represented by four questions dealing with possibilities to

learn new things at work and variation. Both of these dimen-

sions are identical to the DCQ dimension authority over deci-

sions and intellectual discretion. Social support finally is rep-

resented by four of six questions in the DCQ. They deal with

workmate atmosphere, cohesion, and communication climate.

All the psychosocial dimensions were dichotomised. The

quartile with the worst scores was operationally defined as

“exposed”. The same cut offs were used for men and women.

Social class was based on the Nordic version of the

International Classification of Occupations, and the study

population was divided into white collar and blue collar occu-

pations.

Multiple logistic regression was used, with no sick leave

episode exceeding 14 days (below this will be labelled no long

sick leave) as outcome. All analyses were done separately for

men and women. In the first step, age, cardiovascular score,

and expansion/downsizing were used as explanatory vari-

ables. In the second step, separate analysis according to step 1

was done for white collar and blue collar workers. In the third

step, the four psychosocial work environment factors were

added as potential explanatory variables to the model used in

step 1.

The fourth step comprised analyses of the probability of

having no sick leave among those in the downsizing situation,

compared to the stable group, performed separately for those

with and without a high cardiovascular score. Similarly, we

compared workers in the expansion situation with those in

the stable group, also stratifying on the cardiovascular score.

In the fifth step this analysis was performed again, but with

social class (white collar/blue collar) as confounder. Analyses

in the fourth and fifth steps were performed in the same way

also for expansion.

RESULTS
A total of 2742 men and 2161 women aged 15–64 (mean 39)

with complete data were included in the present study; 418

men (15%) and 277 (13%) women belonged to the high

cardiovascular score group. Ninety three per cent of the men

with low cardiovascular score and 88% of the men with high

cardiovascular score had no medically certified sick leave

(exceeding 14 days) during the study period. The correspond-

ing percentages of subjects with no long sick leave periods for

women were 88% (low risk) and 79% (high risk) respectively.

Of the men, 484 (18%) had downsizing and 654 (24%) expan-

sion going on at their workplaces. Of the women, 349 (16%)

had downsizing and 664 (31%) expansion going on at their

workplaces.

Total effects
Table 1 shows the results of multivariate analyses of downsiz-

ing, expansion, age, and dichotomised cardiovascular score. In

women, both downsizing (odds ratio (OR) = 2.18, 95% confi-

dence interval (CI) 1.45 to 3.28) and expansion (OR 1.51, 95%

CI 1.13 to 2.02) were associated with increased likelihood of

no long sick leave, while high cardiovascular score tended to

decrease this likelihood (OR 0.52, 95% CI 0.37 to 0.73). In men

there were no statistically significant effects of cardiovascular

score, downsizing, or expansion in the multivariate analyses.

High cardiovascular score decreases the likelihood of having

no long sick leave in men (OR = 0.69, 95% CI 0.49 to 0.97). As

expected, increasing age was associated with decreased likeli-

hood of no medically certified sick leave, both in men and

women.

The same analyses were also performed separately for

female and male white collar and female and male blue collar

workers. There were only 346 female blue collar workers. Due

to relatively small numbers, particularly in some of the

subcells, the estimates were considered unreliable for this

group and none of the statistical associations reached signifi-

cance.

For female white collar workers (n = 1568) the findings for

downsizing and expansion were similar to those for the total

group, albeit attenuated and statistically non-significant.
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For male white collar workers (n = 1428), the separate

analysis was quite different from the analysis of the total

group. All of the associations were far from significant. Both of

the effects of downsizing and expansion showed a direction

that was opposite to the one observed in the total analysis.

The results of the separate analysis of male blue collar

workers (n = 942), on the other hand, were similar to the

analysis of the total male group. The effects of downsizing and

expansion were stronger than in the total group analysis, but

they were far from reaching statistical significance.

Effects of the psychosocial work environment
Table 2 shows the results of the addition of four psychosocial

work environment variables to the multiple logistic regression

models in table 1. For women the results are relatively similar

to those in table 1. Thus the addition of the work environment

variables has small effects of the relationships between down-

sizing, expansion, and cardiovascular risk on the one hand

and likelihood of having no long sick leave on the other hand.

A low level of intellectual discretion is associated with a

decreased probability of having no long sick leave (OR = 0.70,

95% CI 0.52 to 0.95).

The results for men are also similar to those in table 1. The

work environment variables therefore make little difference.

With regard to women, a low level of intellectual discretion

decreases the likelihood of having no medically certified sick

leave during follow up (OR = 0.56, 95% CI 0.41 to 0.77) inde-
pendently of other factors. There is a similar finding for deci-
sion authority (OR = 0.55, 95% CI 0.40 to 0.75).

Separate analyses of high/low cardiovascular risk groups
Table 3 shows the results of the analyses of relative likelihood

of having no long sick leave among those in the downsizing

and expansion situation respectively. Separate analyses are

presented for those with and without high cardiovascular

score. The reference group is the stable group. The relative age

standardised likelihood in women with cardiovascular risk of

no long sick leave after downsizing was 3.96 (95% CI 1.29 to

8.92) compared to women in the stable group with a high

cardiovascular score. The corresponding likelihood in women

with low cardiovascular score in the downsizing situation was

1.86 (1.02 to 2.45).
In additional analyses, social class (white collar/blue collar)

was added as a confounder. This resulted in slightly attenuated
but still significant relationships. For women the odds ratios for
downsizing in high and low risk were 3.23 (95% CI 1.18 to 8.88)
and 1.84 (95% CI 1.15 to 2.96) respectively. In the high cardio-
vascular score group, blue collar female workers had a lower
likelihood than white female collar workers to have no long sick
leave (OR = 0.44, 95% CI 0.20 to 0.97), but this association was
not significant in the corresponding comparison for women
without a high cardiovascular score (OR = 0.72, 95% CI 0.46 to
1.12).

Table 1 Downsizing, expansion, and cardiovascular risk factor index in relation to
no long sick leave; multiple logistic regression with no long sick leave as dependent
variable

Variable Wald p OR 95% CI Direction

Women (n=2161)
Age (continuous, 10 years effect) 1.81 0.192 0.90 (0.79 to 1.04) −
Downsizing/expansion 17.85 0.000
Downsizing 13.84 0.000 2.18 (1.45 to 3.28) +
Expansion 7.71 0.005 1.51 (1.13 to 2.02) +
High cardiovascular score 14.60 0.000 0.52 (0.37 to 0.73) −

Men (n=2742)
Age (continuous 10 years effect) 16.58 0.000 0.69 (0.60 to 0.85) −
Downsizing/expansion 0.67 0.716
Downsizing 0.58 0.447 1.16 (0.80 to 1.68) +
Expansion 0.23 0.634 1.09 (0.77 to 1.54) +
High cardiovascular score 4.57 0.032 0.69 (0.49 to 0.97) −

Table 2 Addition of four psychosocial work environment variables to the analyses
presented in table 1

Variable Wald p OR 95% CI Direction

Women (n=2054)
Age (continuous, 10 years effect) 2.19 0.139 0.90 (0.77 to 1.03) −
Downsizing/expansion 14.11 0.001
Downsizing 11.27 0.001 2.05 (1.34 to 3.12) +
Expansion 5.81 0.016 1.45 (1.07 to 1.96) +
High cardiovascular score 10.63 0.001 0.56 (0.39 to 0.79) −
Social support (low) 0.76 0.384 0.88 (0.67 to 1.17) −
Decision authority (low) 0.19 0.666 0.94 (0.71 to 1.25) −
Quant. demands (high) 0.01 0.924 0.99 (0.73 to 1.34) −
Intellectual discr. (low) 5.56 0.018 0.70 (0.52 to 0.95) −

Men (n=2651)
Age (continuous, 10 years effect) 22.43 0.000 0.66 (0.47 to 0.80) −
Downsizing/expansion 0.51 0.774
Downsizing 0.20 0.657 1.09 (0.74 to 1.62) +
Expansion 0.19 0.665 0.92 (0.65 to 1.32) −
High cardiovascular score 3.27 0.070 0.72 (0.51 to 1.03) −
Social support (low) 0.27 0.599 0.92 (0.68 to 1.25) −
Decision authority (low) 14.45 0.000 0.55 (0.40 to 0.75) −
Quant. demands (high) 0.02 0.899 1.02 (0.71 to 1.47) +
Intellectual discr. (low) 13.00 0.000 0.56 (0.41 to 0.77) −
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For men there were no significant relationships between

downsizing and long sick leave, either with or without social

class included as a potential confounder.

Corresponding analyses of statistical effects of expansion

were also performed with exclusion of subjects in the

downsizing group. There was no statistical association

between long sick leave and expansion in the high cardiovas-

cular score group, neither in men nor in women. In women—

but not in men—with low cardiovascular score there was,

however, an increased likelihood of having no certified long

term sick leave in the expansion group with an odds ratio of

1.48 (1.08–2.02) without social class included as a potential

confounder. With social class included in the analysis this

odds ratio increased slightly to 1.60 (1.14–2.23). Accordingly

there was an increased likelihood in women with low cardio-

vascular risk score to have no long sick leave in expanding

workplaces.

DISCUSSION
Both expansion and downsizing reduced the incidence of

medically certified sick leave in women but not in men.

Among male white collar workers there was no such finding.

Male blue collar workers tended, however, to have lowered

medically certified sick leave both in downsizing and

expansion. Thus, a difference was observed between social

strata. Traditionally, blue collar workers are at higher risk of

unemployment.

Calculations of the effects on downsizing in subjects with

and without cardiovascular risk showed a stronger reduction

of long sick leave in women with a high cardiovascular risk

score than in women without a high cardiovascular risk score.

Among women with low cardiovascular score there was also

a reduction of sick leave after expansion. Expansion could be

a sign of prosperous and healthy activity which may promote

health.

A low intellectual discretion decreased the likelihood of

having no medically certified sick leave during follow up both

in men and women. In addition, low decision authority was

associated with decreased likelihood in men, indicating an

association with low job control—which is in line with previ-

ous research.25 26 These associations, however, did not change

the observed relationships between downsizing/expansion

and cardiovascular risk on the one hand and sick leave on the

other hand. In a Finnish study a similar observation was made

in the sense that work environment variables do contribute to

sick leave patterns, but they do not “explain away” effects of

downsizing on the incidence of sick leave.27 This means that

the association between downsizing and long spells of sick

leave has to be explained by factors other than the psychoso-

cial work environment. It speaks in favour of the hypothesis

that it is the labour market factor itself that could be the main

explanation—fear of job loss.

Sweden and Stockholm are not necessarily representative

of the industrialised world. During the studied period Sweden

was going through a major financial crisis which affected the

labour force in a pronounced way. This change was more sud-

den and more profound in Sweden than in most other coun-

tries. Similar findings of an association between job threat and
decreased sick leave have been made in Great Britain,
however, in state employees during a period of major restruc-
turing of the British labour market.28

It may be surprising that the prevalence of expansion was

higher than the prevalence of downsizing—despite the fact

that there was increasing unemployment during the study

period. Expansion corresponded to centralisation in the pub-

lic sector. Accordingly a department in the region may have

become redundant. Some of those who had been working

there became unemployed, whereas others were moved to a

department that participated in this study.

Eight per cent was used as a cut off for the definition of

downsizing and expansion, respectively. The rationale behind

this was that another research group has been using this cut

off and we considered it important to allow comparability.

The timing of expansion/downsizing and sick leave episode

exceeding 14 days was determined by the data sets available at

Statistics Sweden and the Board of Public Insurance

respectively; unfortunately it was done by whole years

(yes/no), which means that a detailed analysis of timing was

not possible. Therefore execution of more sophisticated statis-

tical analyses such as Cox proportional regression was not

possible. Accordingly we may have lost sick leave episodes due

to imperfect matching of study periods. Since the month of

occurrenence of downsizing or expansion is unknown, it is not

possible to distinguish the workers for which the data corres-

pond to delayed effects of staff change on sick leaves more

than one year after such a change (14th to 25th month) from

rather short term effects (3rd to 14th month).

The studied indicator of sick leave in the present study was

constructed in such a way that it should be insensitive to

changes in benefits during the study period. Accordingly a

relatively long sick leave period which required a medical cer-

tificate was chosen as outcome, and premature retirement due

to illness was also included in this outcome. Thus, our findings

do not capture short spells of absence. Factors underlying

short spells are different from those underlying long spells.

Short spells could not be analysed in the present study

because temporary changes in benefits took place during the

study period and because very short spells are recorded only

by the employer.

A puzzling finding was that the cardiovascular risk indica-

tor was related to incidence of sick leave only in women and

not in men. In women the expected tendency was found:

those with a high cardiovascular risk had a higher incidence of

sick leave than other women. We could only speculate about

this. However, it has been observed in previous research29 that

male middle aged building construction workers who suffer a

myocardial infarction are more likely to have had no sick leave

during the past year compared to other same aged construc-

tion workers.

Why women show more clear patterns of associations than

men is not known. We could only speculate about this. Women

tend to occupy more precarious labour market positions than

men, being more often employed on temporary or part time

contracts, and as workers in the secondary labour market.30

Table 3 Likelihood (and 95% CI) of having no long sick leave after downsizing in four subgroups: women and men
with high and low cardiovascular score

Women high Women low Men high Men low

Downsized Stable Downsized Stable Downsized Stable Downsized Stable

No certified sick leave (n) 52 104 277 800 79 212 381 1203
Long term sick leave (n) 5 40 25 130 16 28 23 103
Odds ratio 3.96 1.86 0.65 1.49
95% CI (1.47 to 10.66) (1.19 to 2.92) (0.34 to 1.27) (0.93 to 2.38)

“Expansion subjects” excluded. Odds ratios are adjusted for age. Referents are those in the stable group (neither downsizing nor expansion).
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