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ABSTRACT

Physicians often work long hours and on-call shifts, which may expose them to circadian misalign-
ment and negative health outcomes. However, few studies have examined whether these
working hour characteristics, ascertained using objective working hour records, are associated
with the physicians’ risk of sickness absence. We investigated the associations of 14 characteristics
of payroll-based working hours and on-call work with the risk of short sickness absence among
hospital physicians. In this cohort study, 2845 physicians from six Finnish hospital districts were
linked to electronic payroll-based records of daily working hours, on-call duty and short (1-3 days)
sickness absence between 2005 and 2019. A case-crossover design was applied using conditional
logistic regression with the 28 day case and control windows to estimate odds ratios (ORs) and 95%
confidence intervals (Cl) for short sickness absence. After controlling for weekly working hours and
the number of normal (<12 h) shifts, a higher number of long (>12 h) shifts (ORs for =5 versus none:
2.54,95% Cl 1.68-3.84), very long (>24 h) shifts (ORs for =5 versus none: 2.62, 95%Cl 1.61-4.27), and
on-call shifts (OR for =5 versus none: 2.15, 95% Cl 1.44-3.21) and a higher number of short (<11 h)
shift intervals (OR for =5 versus none: 12.61, 95% Cl 8.88-17.90) were all associated with the
increased risk of short sickness absence. These associations did not differ between male and female
physicians or between age groups. To conclude, the findings from objective working hour records
show that long work shifts, on-call shifts and short shift intervals are related to the risk of short (1-
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3 days) sickness absence among hospital physicians.

Introduction

Physician’s workload is high due to population ageing
(Eurofound 2012), related increased need for care, eco-
nomic challenges and staft shortage (Smiley et al. 2018).
Physicians are often engaged in on-call work and extra
hours of work in addition to their normal daily working
hours (Rothenberger 2017). Around half of the physicians
working in hospitals and healthcare centers work on-call
duties (Heponiemi et al. 2014; Parvanne et al. 2016; Rosta
et al. 2014) with high work pace and treat critically ill
patients who require fast and accurate treatment decisions
(Rodriguez-Jareno et al. 2014; Rothenberger 2017). An
important societal question is what consequences such
working hour related peaks at health care have in terms
of increased sickness absence risk among physicians.
Sickness absence rates among many healthcare occu-
pations (such as practical nurses and elderly home care
personnel) are higher than in general working popula-
tion in Finland (Leinonen et al. 2018). However,

physicians seem to have very low sickness absence
rates, although studies among physicians are relatively
few and mostly based on self-reports (Kivimaki 2001;
Kristensen et al. 2010; Ro et al. 2008; Rosta et al. 2014;
Rosvold and Bjertness 2001). Working conditions
including working hours have been hypothesized to
affect sickness absence rates (Pekkala et al. 2017).
Physicians work irregular working hours, i.e. working
hours with on-call work, resulting in a non-standard
schedule that includes varying start and finish times,
shift lengths, and recovery periods between shifts
(Parvanne et al. 2016; Rodriguez-Jareno et al. 2014;
Rosta and Gerber 2007; Sallinen and Kecklund 2010).
On-call work is associated with a number of negative
health outcomes, such as work stress, burnout, occupa-
tional accidents and sickness absence (Cottey et al. 2020;
Lindfors et al. 2006; Mak et al. 2019; Rosta and Gerber
2007). The mechanism underlying these associations
include insufficient sleep and recovery and disrupted
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circadian, biological rhythms while working the nights
or long working hours (Akerstedt et al. 2017; Sallinen
and Kecklund 2010). The mechanism disrupting the
biological rhythms has been shown to be active also in
studies of physicians (Balch et al. 2010; Kancherla et al.
2020; Nicol and Botterill 2004; Rothenberger 2017;
Wada et al. 2010), although the evidence remains uncer-
tain due to methodological limitations.

More specifically, most on-call work studies are based
on self-reported data that is prone to memory bias
(Harbeck et al. 2015; Petrie et al. 2020; Rebnord et al.
2020), cross-sectional design (Lindfors et al. 2006), or on
limited groups of medical specialty (Daniel et al. 2020;
Harrison et al. 2019; Lindfors et al. 2006). Studies utiliz-
ing objective working hour data from employers’ regis-
tries have increased in health care (Dall’Ora et al. 2019;
Griffiths et al. 2019; Ropponen et al. 2019; Harma et al.
2020), but such studies of physicians’ working hour
characteristics are sparse (Barger et al. 2019; Su and
Ding 2021). Studies among nurses have shown that
long working hours, several consecutive night shifts
and short (<11 hours) recovery periods between the
shifts (i.e. shift intervals) (Dall’Ora et al. 2019;
Ropponen et al. 2019) may increase the risk of sickness
absence. The same working hour characteristics are
associated with fatigue and sleep disturbances among
nurses (Harma et al. 2019, 2018). However, it is not
known which working hour characteristics are asso-
ciated with short sickness absences among physicians.

In this study, we aimed to investigate the association
of the characteristics of working hours with the risk of
short (1-3 days) sickness absence among hospital phy-
sicians. We used objective registry data of daily working
hours, on-call work and sickness absences of a large
number of physicians.

Material and methods
Sample

The data were electronic payroll based working hour and
on-call duty records of six Finnish hospital districts.
Altogether, the working hour and on-call duty data con-
sisted of 14 704 physicians in public sector from
1 January 2005 to 31 December 2019 with the identifica-
tion of the hospital districts and participants’ age and sex.
We selected participants with at least one period of short
(1-3 days) sickness absence since the beginning of the data
collection and who were at work (i.e. having at least one
work shift of any length) during the 28 day case and
control windows before the first short sickness absence.
The final sample consisted of 2 845 physicians (64%
women). We received permission to access working hour

and on-call data including sickness absences without infor-
mation of their diagnoses and employment information
(i.e. work unit) from the hospital districts participating in
the study. Since these data comprised register-based
employer-owned employment information, ethical
approval was not required for the study.

Short sickness absence

The first incidence of a short (1-3 consequent days)
sickness absence was identified from the registry-based
daily working hour and on-call duty data including the
start and end times for work shifts, on-call duties, and
absences including days off, sickness and other leaves,
which were utilized to identify the case and control
windows for the final sample.

Case-cross over design

We applied a case-cross over design where each person
with a short sickness absence periods serves as his/her
own control. For each physician, there is a ‘case win-
dow,” the period of time during which the person was
a case, and a ‘control window,” a period of time during
which the physician was a non-case (=control). Risk
exposure during the case window is compared to risk
exposure during the control window.

The data of employers’ electronic working hour
records were analysed at the physician-level with each
physician representing a matched set of data for both the
case and control periods (Maclure and Mittleman 2000).
This design enabled us to compare the working hour
and on-call characteristics for the 28 day ‘case window’
immediately prior to the first incidence of a short sick-
ness absence and for the ‘control window’ 28 days prior
to beginning of case window. The case and control
windows were selected based on the earlier studies of
similar datasets of other hospital employees, mainly
nurses (Ropponen et al. 2019, 2020).

Working hour and on-call duty data

Daily working hour and on-call duty data were retrieved
from two shift scheduling programs: the Titania® for the
records of basic working hours without on-call work and
the Titania for physicians®, including the records of the
daily on-call duties. The combined data included actual
payroll-based working hour data (i.e. start/end time of
work and absences including days off, sickness and other
leaves), and the same for on-call duties. The following
characteristics of the working hours were calculated
(Table 1): weekly working hours, shift length and the
number of work shifts across various lengths (<12 h,



Table 1. Descriptions of working hour characteristics evaluated
in this study.

Working hour
dimension/variable

Description

Length of working hours

Weekly working hours ~ The average weekly (from Monday 00:00 to
(h) Sunday 24:00) working hours in the case or
control window

The average length of all shifts in the case or
control window

Number of normal Number of <12 h shifts in the case or control
(<12 h) shifts window

Number of long (>12 h) Number of > 12 h (and <24 h) shifts in the case

Shift length (h)

shifts or control window
Number of very long Number of >24 h shifts in the case or control
(> 24 hours) shifts window

Categorized long and
very long shifts

The number of long and very long shifts was
categorized for thresholds of 0, 1-2, 3-4,
and =5 long or very long shifts within
4 weeks based on the distribution of these
working hour characteristics

Length of duty period  The average length of duty periods (i.e.

(h) consequent shifts without any rest between)
in the case or control window

Shift intensity

Number of consecutive
working days

The average number of consecutive work days
(without free days) in the case or control
window (starting from and ending to
a free day or other absence from work)

Categorized consecutive The number of consecutive working days was
working days* categorized for thresholds of 3-5, 2 or 6, 7,

and 1 or =8 consecutive working days based
on the FIOH recommendations (Finnish
Institute of Occupational Health 2021) in the
case or control window

Number of work shifts in  The average number of consecutive work shifts
a day in a day (i.e. within a date) in the case or

control window

Number of on-call shifts The average number of on-call shifts in the case

or control window

Categorized on-call The number of on call shifts was categorized
shifts for thresholds of 0, 1-2, 3-4, and =5 on-call

shifts in the case or control window based
on the collective bargaining agreement of
physicians in Finland

Number of short (<11 h) Number of shift intervals of <11 h in the case or
shift intervals control window

Categorized short shift ~ The number of short shift intervals was
intervals categorized for thresholds of 0-1, 2-4, 5-11

and >12 short shift intervals in the case or

control window based on the FIOH
recommendations (Finnish Institute of

Occupational Health 2021)

*In the categorization of consecutive working days, based on previous
research, we assumed that very few (1 or 2) or very many (6, 7, 8 or
more) consecutive working would be more strenuous than 3-5 days. The
category 3-5 consecutive working days was used as reference, as 3-5 work
days mainly resemble regular working hours in day work.

>12 h, and >24 h), and shift intensity (the consecutive
work shifts and recovery time between the shifts). The
length of the duty period was identified including work
shifts starting at the same date without any breaks
between, but also including any immediately preceding
(i.e. on the day before) or immediately subsequent (i.e.
the day after) shifts. As an example, we summarized into
one duty a day shift that was immediately followed by an
on-call duty, which continued with another day shift
without any breaks. We included all duty periods, i.e.
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work shifts accounting any length within a date. The
number of on-call shifts was based on working hour data
that was registered to Titania for Physicians® shift sche-
duling program, and a physician had working hours on
that day. Furthermore, we used traditional cut-off points
based on recommendations by the Finnish Institute of
Occupational Health (FIOH) for consecutive working
days and short (<11 hours) shift intervals (Finnish
Institute of Occupational Health 2021). Table 1 shows
the definitions of working hour characteristics and the
number of on-call shifts.

Statistical analyses

To estimate the association of working hour character-
istics with the first onset of short sickness absence, we
calculated the working hour characteristics for 28 days
before the first incidence separately for the case and
control windows. The control window was the immedi-
ate 28 days period preceding the case window.

To estimate the mean differences between the case
and control windows, we utilized one-way analysis of
variance (ANOVA) for continuous variables and
Pearson chi’-test for categorical variables (Table 2). All
differences in categorical variables were non-significant
(p > .05), and thus, we do not to present the p-values for
Pearson’s chi” test. In supplemental Tables 1-2, we pre-
sent descriptive statistics separately for those physicians
with and without on-call work. We applied conditional
logistic regression models to estimate the probability of
incident short sickness absence comparing case win-
dows to control windows. Probability was expressed as
odds ratios (OR) and their 95% confidence intervals
(95%CI). We controlled the clustering effect of hospital
districts in the analyses of all working hour character-
istics with clusters for hospital districts to adjust the
standard errors. Based on a preliminary analysis, both
the weekly working hours and/or the number of normal
(212 h) length working hours confounded the effects of
the working hour characteristics for the risk of sickness
absence due to associations with both exposure and the
outcome. Weekly working hours influence the charac-
teristics of the working hours, but our information on
the possible sickness absence was also dependent on
work shift information. For example, in the case of part-
time work with less work shifts, it is more probable that
information on a possible sickness absence during day
offs is missing. We thus chose to present the results
adjusted for both the weekly working hours and the
number of normal (<12 h) length shifts at the same
time in the models. We ran the analyses for the final
sample and separately for those with or without on-call
shifts (dichotomized based on 0 on-call shifts or >1 on-
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Table 2. Descriptive statistics (mean, standard deviation [SD])
and frequencies (with proportion, %) of working hour character-
istics and on-call shifts in the case and control windows of
28 days.

Physicians, n = 2845

Case Control

window window
Working hour characteristics mean SD mean SD
Length of working hours
Weekly working hours (h) 209 2.1 20.5 8.6
Shift length (h) 8.7 1.5 8.7 1.6
Number of normal (<12 h) shifts 148 48 140 5.2
Number of long (>12 h) shifts 1.5 1.9 1.5 2.2
Number of very long (>24 hours) shifts 0.7 1.1 0.6 1.1
Length of duty period (h) 9.7 20 9.8 2.2
Shift intensity
Number of consecutive working days 41 14 43 1.8
Number of work shifts in a day 1.7 05 17 0.5
Number of on-call shifts 16 1.8 1.6 2.2
Number of short (<11 h) shift intervals 40 16 33 1.5
Thresholds for working hour characteristics* n % n %

Number of long (>12 h) shifts®

0 1140 40 1174 41
1-2 1073 38 1072 38
3-4 443 16 410 14
>5 189 7 189 7
Number of very long (>24 hours) shifts®

0 1782 63 1803 63
1-2 820 29 829 29
3-4 206 7 188 7

\

>5 37 1 25 1
Shift intensity
Number of consecutive working days’

3-5 2264 80 2178 78
20r6 387 14 385 14
7 51 2 68 2
1Tor=>8 114 4 149 5
Number of work shifts in a day®

1 957 34 959 34
2 1814 64 1779 64
3 48 2 42 2
4% 1 0 0 0
Number of on-call shifts?

0 1003 35 1055 37
1-2 1109 39 1135 40
3-4 571 20 494 17
>5 162 6 161 6
Number of short shift intervals (4 weeks)'

0-1 148 5 339 12
2-4 1672 59 2089 73
5-11 1023 36 417 15
>12* 2 0 0 0

*Where available, we have utilized the traffic light recommendations of
FIOH' for thresholds of working hour characteristics and, for on-call shifts,
we based the categorization on collective bargaining agreement of
physicians? or on distribution®

* For statistical analyses, this category was collapsed with preceding category

call shifts in the exposure and control windows), men
and women, and age groups based on the distribution of
age (categorized into <35 years, 36-50 years, and
251 years). These sex- and age-specific analyses are pre-
sented in supplemental Tables 3—4.

As a sensitivity analysis, we tested the effect of the
very low amount of work (i.e. the 0-7 average weekly
working hours) in the case and control windows since
the range was very wide (0-65 h in which 0 represents <1
h). Here, we excluded first those with <1 weekly working

hours (n = 119 physicians) and second those with <7
weekly working hours (n = 343 physicians) from the
analyses. All point estimates retained the direction and
magnitude, and hence, we chose to present the results of
the sample without such limitations. Stata MP version
15.1 (StataCorp., College Station, Texas, USA) was used
for the analyses.

Results

The mean age of the participants was 40.8 years among
the 1018 men (SD 10.0) and 39.8 years (SD 9.2) among
the 1827 women. The working hour characteristics and
on-call shifts are described in Table 2 and they show no
differences in means between exposure and control win-
dows except for the number of normal (<12 h) shifts,
number of consecutive working days and number of
short shift intervals (p-values <0.001).

Among all physicians, the shift length, number of
long (>12 h) and very long (>24 h) shifts, number of
on-call shifts, and number of short shift intervals were
associated with increased odds of short sickness
absence in dose-response manner, particularly after
controlling weekly working hours and the number of
normal (<12 h) shifts (Table 3). Also, the length of the
duty period and the number of work shifts in a day
increased the risk of short sickness absence in the
adjusted model.

The descriptives for the working hour characteristics
of physicians both with and without on-call work
showed differences as expected (Supplemental Table 1),
i.e. physicians with on-call work had longer shift length,
more very long shifts, and longer duty periods than
those without on-call shifts. The analysis of associations
with short sickness absence indicated that a number of
very long shifts have a dose-response effect on the odds
of short sickness absence irrespective of on-call work
(Table 4). The associations were also robust for the
length of the duty period, the number of shifts in
a day, and the number of short shift intervals. The
additional analyses for men and women and age groups
in the supplemental material confirm the findings of all
physicians, indicating no sex- or age-specific effects of
working hour characteristics on the risk of short sick-
ness absence (supplemental Tables 3-4).

Discussion

This study with objective working hour data of six
hospital districts in Finland enabled us to investigate
physicians’ working hour characteristics and on-call
work in relation to incident short (1-3 days) sickness
absence. The shift length, number of long (>12 h) and



Table 3. Conditional logistic regression (odds ratio, OR, with 95%
confidence intervals, Cl) for the associations between
working hour characteristics and on-call shifts in the 28 days
case and control windows and first incident sickness absence of
physicians.
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Table 4. Conditional logistic regression (odds ratio, OR, with 95%
confidence intervals, Cl) for the associations between
working hour characteristics in the 28 days case and control
windows and first incident short (1-3 days) sickness absence of
physicians with or without on-call shifts.

Crude model  Adjusted model*

OR 95% Cl OR 95% Cl
Length of working hours
Weekly working hours (h) 1.01 1.00, 1.02 - -
Shift length (h) 097 0.94,1.01 1.09 1.04, 1.15
Number of normal (<12 h) shifts 1.06 1.04, 1.08 - -
Number of long (>12 h) shifts
0 1 1
1-2 1.09 083,144 1.26 1.00,1.57
3-4 1.21 090,163 178 147,215
>5 112 071,177 254 1.68,3.84
Number of very long (>24 hours)
shifts
0 1 1
1-2 1.05 096,115 1.14 1.03,1.26
3-4 123 1.04,146 151 130,175
>5 1.70 113,256 262 1.61,4.27
ength of duty period (h) 097 0.93,1.00 1.18 1.09,1.27
Shift intensity
Number of consecutive working
days
3-5 1 1
20r6 097 0.84,1.11 1.09 092, 130
7 0.62 0.37,1.02 0.64 0.39 103
1or=>8 0.66 0.54,0.81 093 0.71,1.21
Number of work shifts in a day
1 1 1
2 1.09 092,129 125 1.08,61.45
3 1.52 1.10,2.10 1.72 1.17,2.53
Number of on-call shifts
0 1 1
1-2 112 1.05,120 1.23 1.151.32
3-4 136 1.04,1.79 174 135,224
>5 122 0.89,1.65 215 144,321
Number of short (<11 h) shift
intervals
0-1 1 1
2-4 247 194,316 288 2.25,3.69
>5 10.75  0.59, 12.61 8.88,
12.05 17.90

*Adjusted for the weekly working hours and the number of normal (<12 h)
length shifts. Statistically significant OR and 95% ClI indicated with
boldface.

very long (>24 h) shifts, length of the duty period,
number of on-call shifts, and number of short (<11 h)
shift intervals were associated with increased odds of
short sickness absence in dose-response manner
among all physicians and also when assessing those
with on-call work and those physicians without on-call
work separately.

Our findings add to the existing literature with only
few studies utilizing register data of physicians” working
hours (Harbeck et al. 2015; Petrie et al. 2020; Rebnord
et al. 2020) and sickness absence (Kivimaki 2001;
Kristensen et al. 2010; Ro et al. 2008; Rosta et al. 2014;
Rosvold and Bjertness 2001). Our findings are in line
with these earlier studies indicating associations
between on-call work or long work shifts and sickness
absence (Kivimaki 2001; Lindfors et al. 2006).

On-call work No on-call work
(n=1842) (n = 1003)
OR*  95%(ClI OR* 95%Cl
Length of working hours
Shift length (h) 1.06 098,115 175 1.17,2.63
Number of long (>12 h) shifts
0 1 1
1-2 1.09 0.73,1.65 282 1.87,4.27
3-4 143 0.96,2.13 3772 5.27,
269.68
>5 1.78 1.12,281 na -
Number of very long (>24 hours)
shifts
0 1 1
1-2 1.18 1.01,1.38 3.81 2.06, 7.05
3-4 1.51 1.34,1.71 4287 2.59,
697.54
>5 250 1.21,5.16 na -
Length of duty period (h) 1.17 098,140 295 194,450
Shift intensity
Number of consecutive working
days
3-5 1 1
20r6 099 0.83,1.18 093 0.69,1.24
7 049 021,113 092 0.33,2.60
1or=>8 095 0.70,1.28 090 0.59,1.37
Number of work shifts in a day
1 1 1
2 1.22 0.89,1.66 3.08 243, 3.91
3 1.69 1.08,264 na -
Number of short (<11 h) shift
intervals
0-1 1 1
2-4 276 198,385 243 093,630
>5 9.09 6.00, 17.04 5.58,51.99

13.76

Adjusted for the weekly working hours and the number of normal (<12 h)
length shifts. Statistically significant OR and 95% Cl indicated with
boldface.

na = not assessed due to a low number of observations in the category

Irregular working hours of physicians, which may or
may not include on-call work, are known to hamper
sleep and recovery and disrupt circadian rhythms due
to night work (Balch et al. 2010; Kancherla et al. 2020;
Nicol and Botterill 2004; Rothenberger 2017; Wada et al.
2010). Of all the physicians in our sample, 65% did at
least one on-call shift, which is in line with earlier
estimates in Finland (Parvanne et al. 2016), although
the number of on-call shifts had large variation
(Table 2). Also, both the numbers of long (>12 h) and
very long (>24 h) shifts varied greatly, and albeit there
were some physicians with more than 6 long or very
long shifts, this gives an expression of irregularity of
working hours even in these limited time windows. For
clarity, we collapsed the categories of work shifts in
a day, on-call shifts, and short shift intervals from 0 to
>5 for statistical analyses to capture the dose-response
effects with reasonable sample sizes in the categories
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investigated. The results are indicative of dose-response
effects of the number of long or very long shifts, the
number of shifts in a day or on-call shifts, but also for
short shift intervals, they highlight the importance of
considering these working hour characteristics while
planning the working hours of physicians. Hence, our
results suggest that perhaps avoiding workload peaks (in
terms of the working hour characteristics) or cumula-
tion of them should be emphasized in scheduling phy-
sicians work to affect the risk of short sickness absences.
Furthermore, we detected associations between the
number of consecutive working days and short sickness
absence in various age groups. We assumed that very
few (1 or 2) or very many (6, 7, 8 or more) consecutive
working days would be more strenuous or perceived as
more stressful than 3-5 days, since 3-5 consecutive
working days resembles regular working hours in day
work. However, the findings in this regard were incon-
sistent and further research is warranted further to
examine this assumption in large samples. Our study
allowed the investigation of various working hour char-
acteristics both among physicians with and without on-
call work based on objective data.

Investigation of objective working hour data within
the comparable 28 day case and control windows applied
rigor control since each physician with short sickness
absence served as his/her own control. The case-
crossover design is analogous to a matched case-control
design, and self-matching equalizes time-invariant fac-
tors. Since we did not use a separate comparison group,
we avoided the control person selection bias although
control time selection bias remained a challenge.
Another strength of this study was the relatively large
sample size with almost 3000 physicians in six hospital
districts representing an extensive number of specialties.
Such large-scale studies with objective working hour data
are rare if not non-existing for physicians (Barger et al.
2019; Petrie et al. 2020; Su and Ding 2021; Weigl et al.
2020). We relied on sickness absences identified from the
objective working hour data as before (Ropponen et al.
2019, 2020). Assessment of short (1-3 days) sickness
absences that are not only certified by a doctor or
a nurse but also self-certified enabled us to assess health-
related absences and absences due to a need for recovery
following insufficient sleep, need for a detachment from
work (Boschman et al. 2017; Marmot et al. 1995), or
motivational issues (Suadicani et al. 2014) (i.e. short sick-
ness absences may provide a way for increasing control
over working times) (Ala-Mursula et al. 2002). Our
results of dose-response effects of many working hour
characteristics on the risk of sickness absence may also be
associated with longer sickness absences, since short ones
are known to predict them and sickness absences also

have role as a proxy for health status and/or a work ability
indicator (Laaksonen et al. 2013). As regards sickness
absence, sickness presenteeism that is working while hav-
ing symptoms or being sick should also be acknowledged
(Helgesson et al. 2021). In this study, we cannot rule out
sickness presenteeism, which can be considered as an
alternative or complementary option to sickness absence.

Limitations of this study include that our objective
working hour data did not include information on on-
call work at home, stratification according to medical
specialty or possible working hours outside the studied
hospital districts. These should be addressed in further
studies, although our case-crossover design captured at
least the direction and magnitude of the associations.
Sickness absences can be recurrent and of various
lengths, which were not assessed in our study with the
first incident short sickness absence. By restricting the
data to the first incident sickness absence, we applied the
assumption of “healthy at baseline” as defined by no
sickness absence for the time windows and even the
time before them. This somewhat decreased the possi-
bility of reversed causation arising from changes in the
working hours due to absence and potential recurrence
of sickness absences. Although our data was from six
Finnish hospital districts, that was widely distributed
across Finland covering large regions and would be
directly applicable especially to other Nordic countries
with similar welfare systems, and results may not be fully
applicable to other parts of world.

Conclusions

Strong epidemiological associations suggest that higher
numbers of long (>12 h) and very long (>24 h) shifts,
short (<11 h) shift intervals and accumulation of work
shifts on a single day merit attention as potential risk
factors for short sickness absences among physicians
working in hospitals. Workload due to these adverse
working hour characteristics, which may also disrupt
biological rhythms, should be considered in efforts to
improve physicians” well-being at work.
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