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Abstract

Objectives To investigate whether work-time influence
moderated the effect of shift work on psychological well-
being measured as vitality, mental health, somatic stress
symptoms, and disturbed sleep.

Methods We used questionnaire data from 2,148 health
care workers who finished their education in 2004 and were
followed during their first 2 years of employment in the
eldercare and health care sectors. We analyzed the effect of
shift work, work-time influence, and the combination of
these two variables adjusted for differences in baseline psy-
chological well-being, background factors, and psychoso-
cial work environment.

Results  Surprisingly, in this cohort, shift workers had
higher vitality and better mental health than day workers.
The combination of shift work and moderate or low work-
time influence was associated with lower vitality, worse
mental health, and more somatic stress symptoms than
would have been expected when adding the separate effects
of working hours and work-time influence. Work-time
influence did not have any effect among day workers.
Conclusion  Shift workers appear to be especially vulnera-
ble to the negative effect of moderate or low work-time
influence.
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Introduction

Shift work has been associated with suboptimal psycholog-
ical health and well-being including such outcomes as
fatigue (Jansen et al. 2003), sub-clinical depression (Bildt
and Michelsen 2002), stress symptoms (Kandolin 1993),
and sleepiness (Akerstedt 2003). Still, the evidence of an
effect of shift work on chronic mental health problems is
mixed (Tucker and Knowles 2008). Nevertheless, shift
work (defined as work outside conventional day time (Bgg-
gild and Knutsson 1999)) is an unavoidable part of the job
for some occupational groups. For example, many employ-
ees in the eldercare must work evening or night shifts as
well as weekends to provide 24-h care (Geiger-Brown et al.
2004; Nabe-Nielsen et al. 2010). In situations where shift
work is unavoidable, other solutions must be considered in
order to reduce potential negative consequences.

One possible solution is to increase employee influence
on the work schedule. Work-time influence could be
exerted in many different ways ranging from complete self-
scheduling (see for example Lowden and Akerstedt (2000))
to a more loosely defined possibility of making changes
(see for example Viitasalo et al. (2008)). Increased influ-
ence on own working hours could help employees to bal-
ance individual needs with work requirements (Baltes et al.
1999) and thereby improve the possibilities for mental
recovery and stress reduction. Thus, our theoretical model
implies that the negative effect of demanding working
hours could be leveled out by influence on the working
hours, as this influence could be used to schedule the work-
ing hours according to the employees’ preferences. This
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theory is supported empirically, as intervention studies of
individual work-time influence have demonstrated positive
effects (Joyce et al. 2010). More specifically, better work-
life balance, higher job satisfaction, social support, and
sense of community have been found among nurses and
health care workers (Pryce et al. 2006), decreased tiredness
has been found among midwifes (Kandolin and Huida
1996), and increased satisfaction with colleagues and
reduced sleep problems have been found among retail
workers (Lowden and Akerstedt 2000).

In addition to the main effect of work-time influence, we
also hypothesize that the effect of work-time influence
differs between day workers and shift workers. As shift
work may affect social life, health, and well-being (see for
example Puttonen et al. (2010)), shift workers may be more
in need of work-time influence compared with day workers.
Nevertheless, none of the previous intervention studies ana-
lyzed whether shift workers profited more from increased
work-time influence or were more vulnerable to lack of
work-time influence than day workers. Yet, cross-sectional
studies have found that work-time influence reduced the
association between overtime work and mental distress
(Kandolin et al. 2001) and also the association between
long working hours and work—family interference (Hughes
and Parkes 2007). Importantly, stronger study designs
appear to corroborate the cross-sectional data. In a large
prospective study of municipal employees, high work-time
control reduced the association between long domestic and
total working hours on the one hand and sickness absence
on the other (Ala-Mursula et al. 2006). Another study of the
same cohort found that control over daily working hours
and days off moderated the association between work
stressors and sickness absence (Ala-Mursula et al. 2005).

The aim of this study was, thus, to investigate whether
work-time influence moderated the effect of shift work on
psychological well-being measured as self-reported vitality,
mental health, somatic stress, and disturbed sleep. Our mea-
sure of shift work only reflected which time(s) of the day,
the participants were usually working. To minimize bias
due to the healthy worker effect and residual confounding,
the present study was conducted in a homogenous cohort of
social and health care workers with one year of working
experience in the eldercare or health care sector.

Methods

Design and study population

Data used in the present study came from a prospective
cohort study, “The Danish Health Care Worker Cohort—

Class of 2004” (DHCWC-2004), of Danish social and
health care helpers and assistants (SHC helpers and SHC
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assistants) who finished their education during 2004. SHC
helpers have 14 months of training and are qualified for
providing care of elderly people. SHC assistants are SHC
helpers with an additional 20 months of training. The SHC
assistants are qualified for working in the eldercare sector,
hospitals, and psychiatry.

The cohort study consisted of a baseline questionnaire
administered a few weeks before the students finished their
education (2004) and a follow-up questionnaire survey
after one (2005) and two (2006) years. The study popula-
tion consisted of 6,347 students from 27 out of the 28 Dan-
ish schools educating SHC helpers and assistants. A total of
5,696 (90%) participants returned the baseline question-
naire. The 2005 questionnaire was returned by 3,708 (65%)
of the baseline respondents, and the 2006 questionnaire was
returned by 3,161 (56%) of the baseline respondents. A
total of 2,774 participants returned all three questionnaires.
To be included in the analyses, the participants should be
employed in the eldercare or health care sector in 2005 and
also respond to both questions on their work-time influence
and their working hours (n = 2,148). On average, the partic-
ipants had 11.4 months of working experience one year
after finishing their education as SHC helper or assistant.
However, 44.8% reported having previous experience from
working in the eldercare or health care sector.

The present study analyzed the effect of working hours
and work-time influence (exposures) in 2005 on psycholog-
ical well-being (outcome) in 2006. We adjusted for back-
ground factors and pre-exposure psychological well-being
measured in 2004 and other working environment variables
measured in 2005.

Exposure measurements in 2005

Work-time influence was measured by the question “do you
have influence on the planning of your own working hours”
with the response options “yes” (reference), “partly”, and
“no”. These exposure categories are referred to as “high”
(equal to answering “yes”), “moderate” (equal to answering
“partly”), and “low” (equal to answering ‘“no”) work-time
influence. We also asked the participants at which time of the
day they usually worked. The responses were categorized into
“day work™ (reference, 53%) and “shift work”. Shift work
consisted of evening work (17%), night work (4%), and com-
binations of day work, evening work, and night work (26%).

Indicators of psychological well-being in 2004 and 2006

We used four scales as outcome measures. “Vitality”
(4 items) concerned whether the participants felt energetic,
felt worn out, or were tired (Cronbach’s alpha 0.87). “Men-
tal health” (5 items) concerned how often the participants
felt nervous, blue or happy (Cronbach’s alpha 0.85). The
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vitality and mental health scales had six response options
ranging from “all the time” to “never”’. “Somatic stress”
(4 items) concerned how often the participants suffered
from stomach ache, a tight chest or chest pains, dizziness,
and muscle tension (Cronbach’s alpha = 0.69). The somatic
stress scale had five response options ranging from
“always” to “never/almost never”. These scales came from
the Copenhagen Psychosocial Questionnaire 1st version
(Kristensen etal. 2005). “Disturbed sleep” (4 items)
concerned how often the participants slept restlessly, had
difficulties falling asleep, or experienced premature awak-
ening or repeated awakenings (Cronbach’s alpha 0.88). The
disturbed sleep scale was derived from the Karolinska
Sleep Questionnaire, and the scale was also in use in the
Copenhagen Psychosocial Questionnaire 2nd version
(Pejtersen et al. 2010; Akerstedt et al. 2002). The disturbed
sleep scale had five response options ranging from “all the
time” to “never”. For all the scales, the response on each
item was coded from O to 100, and a scale score was calcu-
lated as the mean score of all the items in the scale as
described by Pejtersen et al. (2010). A score of 100 repre-
sented the highest degree of the condition under study, i.e.
the highest degree of vitality or the best mental health and
the most somatic stress symptoms or disturbed sleep.

From the baseline measurements in 2004 to the second
follow-up in 2006, we found a small improvement in
mental health (mean difference = 0.94; p = 0.018) and less
disturbed sleep (mean difference = —4.30; p =0.000).
However, we also found a decreased vitality (mean
difference = —4.49; p =0.000) and more somatic stress
symptoms (mean difference = 3.96; p = 0.000).

Covariates measured in 2004 and 2005

The individual background factors measured at baseline
were age, gender, and education (SHC helper or assistant).
The work schedule characteristic was self-reported number
of working hours per week. The psychosocial work factors
included general influence (concerning one’s own work and
what one does at work; 2 items; Cronbach’s alpha 0.74),
emotional demands (emotionally disturbing situations at
work; 1 item), demands for hiding emotions (required to
hide feelings; 1 item), and social support from leaders and
colleagues (sufficient support when I have too much to do
or difficult problems, encouragement and recognition of
how I perform at work; 3 items in each scale) (Cronbach’s
alpha 0.87 and 0.83, respectively). The scales were derived
from the Copenhagen Psychosocial Questionnaire 1st ver-
sion (Kristensen et al. 2005). In accordance with the manu-
als, all psychosocial scales were re-coded from O to 100
points. A high score indicated a high degree of influence,
demands, and support. These work factors were adjusted
for, as previous research has indicated that the exposure to

these factors differs between shifts (Bgggild et al. 2001;
Nabe-Nielsen et al. 2009).

The distribution (frequency or mean and standard devia-
tion) of the variables in the study is presented in Table 1.

Statistical analyses

For the statistical analyses presented in Table 2, we
employed general linear models (GLM) that estimate the
difference in the mean score of each outcome variable
together with the 95% confidence intervals (95% CI). The
GLM was chosen as all outcome variables were continuous
and approximately normally distributed.

In model 1, we analyzed the effect of working hours,
work-time influence, and working hours*work-time influ-
ence on the outcome adjusted for age, gender, education,
and the baseline level of the outcome.

In model 2, we added the self-reported number of work-
ing hours per week, together with the self-reported emo-
tional demands, demands for hiding emotions, general
influence, and support from colleagues and leaders.

Significant interaction was defined as departure from
additivity meaning that the combined effect of working
hours and work-time influence differed significantly from
the sum of the individual effects of the two variables (Rothman
and Greenland 1998).

In all models, “day work™ and “high work-time influence”
were used as reference. We considered the effects statistically
significant if the overall p value was <5% and the 95% confi-
dence intervals of the estimates did not include zero.

Additionally, we used ¢ tests to analyze whether those
who were included in the study differed from those who
were not eligible for inclusion either because they did not
respond to one of the questionnaires, were not employed in
the eldercare or health care sector, or did not report their
working hours or level of work-time influence. We ana-
lyzed whether there were significant baseline differences
with respect to vitality, mental health, somatic stress, and
disturbed sleep. We also analyzed whether working hours
and degree of work-time influence in 2005 were associated
with inclusion in the study.

To estimate the potential selection of healthy workers
into day work or shift work or into jobs with a high degree
of work-time influence, we further tested whether psycho-
logical health at baseline predicted working hours and
degree of work-time influence at follow-up using binary
and nomial logistic regression.

We also used f test to conduct pairwise comparisons of
the psychological well-being in 2004, 2005, and 2006
among fixed evening workers fixed night workers, and
workers with combinations of day, evening, and/or night
work too elucidate whether these groups differed with
respect to psychological well-being.
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Table 1 The distribution of background factors, working hours, work environment, and psychological well-being

Day workers (2005) (n = 1,132) Shift workers (2005) (n = 1,016) Test for
difference
Frequency (%) Mean (SD) Frequency (%) Mean (SD) (p values)

2004
Background factors
Age (mean, SD) 35.8 (10.1) 35.9(11.0) 0.730
Gender (female) 96.6 94.9 0.042
Education

SHC helpers 68.7 54.2 <0.001

SHC assistants 313 45.8
Living together with children (yes) 58.1 51.3 0.002
Psychological well-being”
Vitality (mean, SD) 66.8 (17.5) 65.9 (18.5) 0.277
Mental health (mean, SD) 76.4 (14.8) 75.7 (15.7) 0.288
Somatic stress (mean, SD) 21.2 (16.4) 20.9 (16.7) 0.712
Disturbed sleep (mean, SD) 25.5(20.1) 26.0 (20.4) 0.564
2005
Psychological well-being®
Vitality (mean, SD) 63.1 (20.3) 66.0 (19.6) 0.001
Mental health (mean, SD) 78.3 (16.1) 79.2 (15.7) 0.193
Somatic stress (mean, SD) 23.6 (17.4) 21.8 (17.3) 0.016
Disturbed sleep (mean, SD) 19.0 (18.7) 19.3 (18.0) 0.725
Working hours, workplace, and work-time influence
Weekly working hours (mean, SD) 32.4 (4.7) 29.9 (6.2) <0.001
Terms of employment

Full-time 22.7 14.7 <0.001

Part-time (< 37 h per week) 77.3 85.3
Workplace

Homes for elderly requiring full-time care 37.9 49.9 <0.001

Home care 48.3 16.0

Hospital 1.2 10.5

Other 1.6 23.6
Influence on own working hours

High 23.6 23.9 0.140

Moderate 40.9 37.0

Low 35.5 39.1
Working environment
General influence (mean, SD) 62.2 (21.2) 62.4 (21.3) 0.789
Emotional demands (mean, SD) 40.6 (21.4) 41.6 (21.5) 0.321
Demands for hiding emotions (mean, SD) 42.2 (26.5) 41.2 (26.1) 0.420
Social support from leaders (mean, SD) 61.7 (26.2) 59.7 (26.7) <0.001
Social support from colleagues (mean, SD) 74.1 (19.9) 77.5 (19.3) 0.089
2006
Psychological well-being (2006)*
Vitality (mean, SD) 60.7 (20.9) 63.4 (20.4) 0.002
Mental health (mean, SD) 76.0 (17.3) 78.3 (16.2) 0.001
Somatic stress (mean, SD) 25.5(18.3) 24.5 (18.7) 0.212
Disturbed sleep (mean, SD) 21.3 (20.0) 21.6 (19.8) 0.736

% The scales have values form 0 to 100, where 100 represents the highest degree of vitality, the best mental health, the most somatic stress symp-
toms, and the most disturbed sleep
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Table 2 The effect of working hours and work-time influence on psychological health
Outcomes Exposures Model 1* Model 2°
Estimated difference ~ Overall p  Partial Estimated difference Overall p  Partial
(95% CI) Eta Squared  (95% CI) Eta Squared
Vitality Intercept 33.7 33.0
Working hours <0.001 0.007 <0.001 0.007
Shift work 7.0(3.6t0 10.3) 7.2(3.7t010.7)
Day work (reference) 0 0
Work-time influence (WTTI) 0.006 0.005 0.786 0.001
Low —0.4 (—3.3t02.6) 2.0(—1.1t05.0)
Moderate 1.9 (0.9 t0 4.8) 3.1(0.2t06.0)
High (reference) 0 0
Interaction 0.014 0.004 0.008 0.005
Low WTI and shift work —5.6(—99to —1.4) —54(—9.7t0 —1.1)
Moderate WTI and shift work —5.7 (—=9.9 to —1.5) —6.6 (—10.7to —2.3)
Mental health Intercept 45.5 46.1
Working hours <0.001 0.006 0.001 0.006
Shift work 51(23t07.9) 5.0(2.1t07.8)
Day work (reference) 0 0
Work-time influence (WTTI) 0.042 0.003 0.197 0.002
Low 0.1 (—2.3t02.6) 22(—0.3t04.7)
Moderate 3.0 (0.6 to 5.6) 43(1.9t06.7)
High (reference) 0 0
Interaction 0.035 0.003 0.010 0.005
Low WTI and shift work —2.8(—6.3t00.7) —23(-59t01.2)
Moderate WTI and shift work —4.6 (—8.2to —1.1) —53(—8.8t0 —1.8)
Somatic stress Intercept 9.1 13.7
Working hours 0.096 0.001 0.134 0.001
Shift work —4.1(=7.1to —1.1) —42(=73t0—1.1)
Day work (reference) 0 0
Work-time influence (WTTI) 0.061 0.003 0.485 0.001
Low 04 (—23t03.1) —1.5(—43t01.2)
Moderate —0.6 (—3.3t0 1.8) —15(—4.1t0 1.2)
High (reference)
Interaction 0.047 0.003 0.028 0.004
Low WTI and shift work 3.8 (—0.05 to 7.6) 3.9(0.01t07.7)
Moderate WTI and shift work 4.7(091t08.4) 52(1.3t09.0)
Disturbed sleep  Intercept 5.7 11.5
Working hours 0.898 0.000 0.521 0.000
Shift work —0.9 (—4.0to 2.1) —2.0(-5.3t01.2)
Day work (reference) 0 0
Work-time influence (WTTI) 0.227 0.001 0.936 0.000
Low 1.1 (—1.6t03.8) —1.2(—4.1t0 1.7)
Moderate —0.6 (—3.3t02.0) —1.8(—4.8t00.9)
High (reference) 0
Interaction 0.684 0.000 0.365 0.001
Low WTI and shift work 0.8 (—3.1t04.7) 1.8 (—2.3t05.8)

Moderate WTT and shift work

1.7(-2.2t05.6)

29(1.1t06.9)

The effect is expressed as the estimated difference in the mean score of each variable together with the 95% confidence intervals (95% CI). WTI Work-time

influence

% adjusted for gender, age, education, and baseline level of the outcome

b adjusted for gender, age, education, baseline level of the outcome, emotional demands, demands for hiding emotions, general influence at work, social support
from leaders, social support from colleagues, and hours of work per week
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Results
Vitality

In the fully adjusted model (Table 2, model 2), the vitality
level was significantly higher among shift workers than
among day workers with high work-time influence (7.2;
95% CI: 3.7 to 10.7). We found no significant effect of
work-time influence (p = 0.786) among day workers. How-
ever, the results showed that the combination of shift work
and moderate or low work-time influence was associated
with a lower vitality than would have been expected when
adding the separate effects of working hours and work-time
influence (—6.6; 95% CI: —10.7 to —2.3 and —5.4; 95%
CI: —9.7 to —1.1). In the fully adjusted model, working
hours and work-time influence explained <2% of the vari-
ance, while baseline vitality explained 14%.

Mental health

Among participants with high work-time influence, shift
workers reported better mental health than day workers
(5.0; 95% CI: 2.1 to 7.8) (Table 2, model 2). We found no
significant effect of work-time influence among day work-
ers (p =0.197). However, the combination of shift work
and moderate (but not low) work-time influence was asso-
ciated with a significantly worse mental health than would
have been expected when adding the separate effects of
working hours and work-time influence (—5.3; 95% CIL:
—8.8 to —1.8). In the fully adjusted model, working hours
and work-time influence explained <2% of the variance,
while baseline mental health explained 10%.

Somatic stress

We found no significant effect of neither shift work
(p = 0.134) nor work-time influence (p = 0.485) (Table 2,
model 2) on somatic stress. The combination of shift work
and moderate or low work-time influence was, however,
associated with a significantly higher somatic stress level
than would have been expected when adding the separate
effects of working hours and work-time influence (5.2; 95%
CI 1.3 t0 9.0 and 3.9; 95% CI: 0.01 to 7.7). In the fully
adjusted model, working hours and work-time influence
explained <1% of the variance while baseline somatic
stress explained 15%.

Disturbed sleep
We did not find any effect of working hours or work-time
influence on disturbed sleep. Neither did the results show

any interaction between working hours and work-time
influence on this outcome. In the fully adjusted model,
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working hours and work-time influence explained <1% of
the variance, while baseline disturbed sleep explained 20%.

Dropout analyses

Due to dropout from the study, dropout from the occupa-
tion, and missing values, only 37.7% of the baseline
respondents were eligible for inclusion in the present study.
At baseline, those who were included in the analyses
differed from those who were not included: Dropouts had a
significantly poorer self-reported mental health, lower
degree of vitality, and experienced more somatic stress
symptoms. The mean differences were between 1.37 and
2.77 points. Working hours (shift work or day work) and
degree of work-time influence measured in 2005, however,
were not associated with dropout.

Selection bias

We found no baseline differences in psychological well-
being when comparing those who took up day work and
those who took up shift work one year later (Table 1).
However, the four indicators of psychological well-being at
baseline (2004) were associated with work-time influence
in 2005, i.e. meaning that the higher vitality/mental health
score or the lower somatic stress/disturbed sleep score in
2004, the higher was work-time influence in 2005.

Comparison of employees with evening work, night work,
or combined working hours

Pairwise comparison of the psychological well-being in
2004, 2005, and 2006 among fixed evening workers, fixed
night workers, and workers with combinations of day,
evening, and/or night work revealed that these groups did
not differ with respect to psychological well-being.

Discussion

Our results showed that among SHC helpers and assistants
with high work-time influence, shift workers had a higher
level of vitality and better mental health 2 years after enter-
ing the labor market than day workers. Importantly, these
groups did not differ with respect to psychological well-
being before taking up day work or shift work. We found
no overall significant effect of working hours or work-time
influence on somatic stress symptoms and disturbed sleep.
The combination of shift work and moderate or low work-
time influence was, however, associated with worse psy-
chological well-being than would have been expected when
adding the separate effects of working hours and work-time
influence. Thus, the results indicate that moderate or low
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influence on the working hours offsets the otherwise better
psychological well-being among shift workers in this study.
These results mean that shift work in this sample was asso-
ciated with better psychological well-being but only in
combination with high work-time influence, whereas day
workers and shift workers did not differ from each other in
the groups with moderate or low work-time influence.

Our results are supported by previous research showing
that individual work-time flexibility moderates the effect of
demanding working hours (Ala-Mursula etal. 2006;
Hughes and Parkes 2007; Kandolin et al. 2001) and work
stressors (Ala-Mursula et al. 2005), although none of these
studies focus specifically on shift work. As evening and
night work implies working unsocial hours (Wirtz et al.
2008) and increased sleepiness (Akerstedt 2003), shift
workers may be especially vulnerable to the exact schedul-
ing of such shifts. Having influence on the scheduling of
these shifts may increase the employees’ possibility of
adjusting the working hours to family needs, need-for-
recovery, private appointments, and other leisure-time
activities taking place in the afternoon or evening.

Although the moderating effect of work-time influence
may be considered small (4-6 points on scales from 0
to 100), the authors of the “User’s manual for the
SF-36v2™ Health Survey” state that even a 3-point
decrease in vitality or mental health is associated with an
increased risk of inability to work, job loss, and mortal-
ity. A 3-point decrease in vitality is further associated
with an increased risk of hospitalization, while a 3-point
decrease in mental health is associated with an increased
risk of using mental health services (Ware et al. 2007).
Additionally, somatic stress symptoms (or “physical
stress reactions”) are a risk factor of coronary heart dis-
ease among women, and the predictive ability of these
symptoms is about the same level as biomedical risk fac-
tors (Hallman et al. 2001).

This study did not support the hypothesis of a general
effect of work-time influence, as we did not find an overall
effect on any of the outcomes. This result is in contrast to
the findings of previous observational studies. These
studies reported a negative association between degree of
work-time influence and fatigue, stress, and psychological
distress (Ala-Mursula et al. 2004; Costa et al. 2006). Fur-
thermore, one intervention study showed an effect of intro-
ducing individual flexibility on tiredness (Kandolin and
Huida 1996). Our inclusion of an interaction term and our
extensive adjustment for confounding may explain some of
the inconsistency in the findings compared with previous
research. Another contribution to the inconsistency could
be variations in the operationalization of work-time influ-
ence, for example, our use of a single, global item might
not capture important differences in degree of work-time
influence.

Our finding of a better psychological well-being among
shift working SHC helpers and assistants is in opposition to
previous studies. These studies reported more fatigue, sub-
clinical depression, stress symptoms, and sleep problems
among shift workers (Bildt and Michelsen 2002; Jansen
et al. 2003; Kandolin 1993; Akerstedt 2003). As fixed even-
ing workers, fixed night workers, and workers with combi-
nations of day, evening, and/or night work did not differ
with respect to psychological well-being, our categorization
of these employees into one group of shift workers did not
hide important differences that might explain inconsisten-
cies with previous findings.

The few studies on selection into shift work indicate
selection mechanisms related to age, sleep pattern, and life-
style habits (Knutsson and Akerstedt 1992; Nabe-Nielsen
et al. 2008; van Amelsvoort et al. 2004). Additionally, one
study found that fatigue predicted changing from shift work
to day work (Jansen et al. 2003), and a mismatch between
work-time preferences and actual working hours was asso-
ciated with self-reported intention to leave the workplace
(Nabe-Nielsen et al. 2010). Thus, the results from these
studies indicate that various selection mechanisms are at
play. In the present study, we hypothesize that choosing
shift work is a result of a liberate choice based on personal
needs and preferences due to the current lack of qualified
workers in the eldercare and health care sectors. This
choice could also be considered as a way to exert a “once
and for all” influence on the working hours (Bgggild 2009).
The four indicators of psychological well-being at baseline
(2004) were associated with work-time influence in 2005.
Therefore, to reduce confounding, we adjusted for vitality,
mental health, somatic stress symptoms, and sleep distur-
bances measured at baseline (2004). The fact that psycho-
logical well-being in 2004 was not associated with working
hours in 2005 indicates that there was no strong selection of
healthy workers into shift work. Still, we can not rule out a
selection of unhealthy workers out of shift work or out of
the study.

The present study was strengthened by the large sample
(n=2,148), and the cohort is unique as it includes almost
all SCH helpers and assistants who finished their education
in Denmark in 2004. Although about one-third of the par-
ticipants had previous working experience from the elder-
care or health care sector, the participants can be viewed as
“non-exposed” when they entered the study. The homoge-
neity of the participants also reduced the risk of residual
confounding, and additionally we adjusted for differences
in the baseline level of each outcome, background factors,
and psychosocial work environment. In post-hoc analyses,
we also adjusted for “living with children” (yes or no) and
“workplace” (homes for elderly requiring full-time care,
home care, hospitals, or other). However, these covariates
were not associated with psychological well-being, and
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they did not change the associations between shift work,
work-time influence, and well-being.

Our use of self-reported exposure and outcome measures
implies the risk of common method bias. Ala-Mursula et al.
(2006) do, however, suggest that it is unlikely that the per-
ception of work-time control could depend only on individ-
ual characteristics, and our study is further strengthened by
our use of validated outcome measures (Kristensen et al.
2005; Setterlind and Larsson 1995; Akerstedt et al. 2002).
Yet, even though the outcomes are constructed as different
scales, the correlations between vitality, mental health,
somatic stress symptoms, and disturbed sleep were between
0.43 and 0.77. These high correlations are not surprising,
though, as all scales estimate aspects of the participants’
psychological well-being.

Due to the homogeneity of the study sample, the contrast
in the degree of work-time influence may be smaller than in
other studies including several occupational groups (Ala-
Mursula et al. 2006; Costa etal. 2006). However, the
degree of potential individual flexibility among the partici-
pants in this study may be limited, because health care per-
sonnel are most often required to be present at a certain
place at a certain time. Therefore, lack of contrast is not due
to a sampling error, but rather a consequence of the work-
ing conditions in the eldercare and health care sectors.

The study is weakened by the relatively wide time span
between each measurement (about one year). The partici-
pants’ psychological well-being, working hours and work-
time influence may be fluctuating leading to complex
causal pathways with reverse effects that are difficult to dis-
entangle. In the present sample, 14.9% had changed from
shift work to day work or vice versa, while 47.9% changed
level of work-time influence between 2005 and 2006.
Change of job did not explain the change in work-time
influence in this study. However, the extent to which the
employees have influence on their own working hours may
largely depend on their local leader. And as the leaders are
frequently changing especially in the eldercare sector, this
may explain some of the change in the self-reported degree
of work-time influence. Variability in the exposures makes
the results less reliable, especially if the exposures are
expected to have a rather acute effect (e.g. within a few
months). Additionally, the participants filled in the baseline
questionnaire in a period where they were taking their final
examinations. Thus, the participants might be more dis-
tressed than usual, which may have affected the baseline
measures of psychological well-being. The advantage of
adjusting for the 2004 measures of psychological well-
being (as opposed to the 2005 measures) is that we avoided
that psychological well-being was already affected by the
degree of work-time influence. However, we cannot rule
out that psychological well-being biased the perception and
reporting of work-time influence. Furthermore, as psycho-

@ Springer

logical well-being at baseline was associated with work-
time influence at first follow-up, psychological well-being
might play a role when it comes to actually obtaining influ-
ence on own working hours.

Conclusion

In this cohort of employees working in the eldercare or
health care sector, we found that moderate or low work-
time influence had a negative effect on the psychological
well-being among shift workers but not among day work-
ers. Surprisingly, shift workers with high work-time influ-
ence reported better psychological well-being than day
workers. This result may, however, not be valid for occupa-
tional groups with frequent involuntary shift work.

Our conclusion stresses the importance of involving shift
workers in the planning of their work schedule, because
shift workers appear to be especially vulnerable to the detri-
mental effect of low work-time influence.
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