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Aims To estimate sick leave (SL) duration after first-time elective open-heart surgery and identify factors contributing to 
increased SL. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Met hods a nd 

results 
A retrospective nationwide cohort study combined data from the Norwegian Register for Cardiac Surgery and SL data 
from the Norwegian Labour and Welfare Administrations. All able-bodied adults who underwent first-time elective 
open-heart surgery in Norway between 2012 and 2021 were followed until 1 year after surgery. The impact of socio- 
demographic and clinical factors on SL after surgery was analysed using logistic regression and odds ratios. Of 5456 
patients, 1643 (30.1%), 1798 (33.0%), 971 (17.8%), 1035 (18.9%), and 9 (0.2%) had SL of < 3, 3–6, 6–9, and 9–12 
months, and 1 year, respectively. SL > 6 months was associated with female gender, primary education only, and average 
annual income. Post-operative stroke, post-operative renal failure, New York Heart Association Functional Classification 
system (NYHA) score > 3, earlier myocardial infarction, and diabetes mellitus increased the odds of SL > 6 months. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conclusion 

This study demonstrates that socio-demographic and clinical fac tors impac t SL after first-time elec tive open-heart 
surgery. Patients who experience a stroke or develop renal failure after surgery have the highest odds of SL > 6 months. 
Females and patients with low education levels, earlier myocardial infarction, or NYHA scores III–IV have a two-fold 
chance of SL > 6 months. The findings allow for future investigations of pre- and post-surgery interventions that can 
most effectively reduce SL and aid return to work. 
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Gra phic a l 
Abstract 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Keywords Cardiac surgery � Cohort � Nationwide � Registry study � Registry-based cohort study � Sick 

leave 

Key Learning Points 

What is already known? 
� Cardiovascular diseases are the cause of 20% of all deaths in Europe. 
� After cardiac surgery, all patients are expected to be on sick leave (SL) and undergo rehabilitation. 
� Return to work after cardiac surgery can be troublesome for patients and highly affect the quality of life. 

What this study adds? 
� The patient’s socio-demographic and clinical background is crucial in determining the duration of SL following cardiac surgery. 
� Clinical factors associated with extended SL of over 6 months are cerebral stroke, kidney failure, previous heart att acks , and diabetes. 
� There is a stark difference in prolonged SL risk between genders. Women demonstrate approximately twice the risk compared to men. 
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ntroduction 

ardiac surgery is a complex and often life-saving procedure, and
ore than a million patients annually undergo cardiac surgery
orldwide. 1 In the active working-age group, coronary artery bypass
rafting surgery (CABG) and aortic valve replacement (AVR) are the
ost frequent procedures. 2 Although the results with regard to sur-
ival and severe complications after surgery are generally very good, 3 

atients’ ability to return to work (RTW) and reducing factors that
ncrease sick leave (SL) should be given more attention. 
After hospital discharge, all patients are expected to have a period
f SL and rehabilitation due to the cardiovascular disease itself, the
eneral impact of extensive surgery, and the post-operative limitations
n patients due to the sternotomy. 4 In a recent review from our
esearch group, it was reported that SL could be as long as 30 weeks
or CABG and AVR, making the actual SL duration significantly longer
han expected by the patient and the clinician, as patients are generally
nformed about a 6–8-week SL. 5 Furthermore, socio-demographic
nd clinical factors have been identified as potential contributors
o longer SL durations and decreased ability to RTW. Females and
ndividuals with low primary education and income are reported to
ave a higher incidence of not returning to work or having longer
eriods of SL. 6 –9 Patients with comorbidities or severely impaired
hysical capacity are also less likely to RTW. 6 , 10 –12 

In addition to its negative impact on patients’ health and quality of
ife, SL is also a financial burden on society. While RTW should be
ne of the primary goals of cardiac care after surgery, the existing lit-
rature on RTW outcomes after cardiac surgery is limited, with most
tudies focusing solely on CABG or AVR. 13 –16 Hence, little is known
bout the impact of combined surgical procedures, such as CABG
nd AVR in addition to ascending aortic surgery (AAS), on work
bsence. 
This study aimed to address this gap in the literature by estimat-

ng the SL taken following five categories of first-time open-heart
urgery in an active working group of patients and identifying socio-
demographic and clinical factors contributing to increased SL. The
tudy findings could help healthcare professionals better understand
he factors that impact RTW outcomes after cardiac surgery, which
ay, in turn, inform the development of more effective interventions
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to support patients in returning to work and improving their quality
of life. 

Materia ls a nd met hods 

Set ting a nd patient sa mple 

This nationwide registry-based cohort study merged the Norwegian
Register for Cardiac Surgery (NRCS) with the Norwegian Labour
and Welfare Administration’s (NWLA) administrative database. The
NRCS dataset included a total of 9733 individuals who received
elective first-time open cardiac surgery in Norway between 1 January
2012 and 22 November 2021. Patients were between 18 and 65 years
old at the time of the surgery. A total of 4234 individuals (982 women
and 3252 men) were excluded due to lack of employment, working
independently, being self-employed, or missing SL information in the
NWLA database. Another 43 individuals operated after 22 November
2021 were not included to ensure a 1-year follow-up on SL for all
individuals. The final cohort comprised 5456 individuals (770 women
and 4686 men) employed prior to surgery ( Table 1 ). 

Register and database data 

The study population was linked to the NRCS and NWLA by the 11-
digit national identity number assigned to all Norwegian residents. All
patients fulfilling set inclusion criteria were identified in the NRCS. This
dat aset, cont aining the time of surgery and reference data, was sent to
the NWLA to identify the patients in their database accordingly. A de-
identified dataset from the NWLA was sent to the project manager.
A statistician then aligned the databases before starting the analysis.
The enrolment log and identification were kept at the NWLA. 
All patients who undergo cardiac surgery in Norway are registered

in the NRCS. The register contains information regarding diagnosis
and type of cardiac surgical intervention, demographic data, risk fac-
tors, and post-operative complications. The NWLA register includes
public information on employment-related matters such as sickness,
absence periods, and diagnoses. The register also contains details on
work contracts, type of work, annual income, and whether the patient
is out of work due to disability or on work assessment allowance
(WAA). Demographic data from the NWLA contain information on
the region where individuals reside in Norway and the date of eventual
death. In Norway, medically certified SL is compensated with 100%
coverage for the first 12 months. Hence, the observation time for
SL in this study and the databases was set to 12 months. After
12 months of SL, patients can apply for a long-term benefit WAA
or disability pension through their general practitioner if they are not
ready to reintegrate into employment. 
The sample consisted of working adult patients in the age group

of 18–65 years who underwent their first-time open-heart surgery
within one of the following five categories: (i) CABG, (ii) isolated AVR,
(iii) AAS, (iv) a combination of AVR and CABG, or (v) a combination
of aorta valve and aorta surgery. 

Outcome measures 
The outcome in this study was the duration of SL in relation to
the surgical intervention and socio-demographic and clinical factors.
Patients’ SL duration was monitored from the date of their operation
until 12 months after surgery. Clinical data and employment status at
the time of surgery were obtained. The study cohort was classified
according to two cut-off points in the number of days on SL, either > 3
or > 6 months after their cardiac surgical intervention. These cut-off
points were set in relation to clinical data as psychological and physical
rehabilitation, including sternal healing, may take more than 3 months.
Previous studies have reported that the mean time for patients to
RTW after cardiac surgery is often up to 6 months. 5 , 17 
Clinical data collected from the NRCS were patients’ weight, height,
ejec tion frac tion (EF), S-creatinine, and creatinine clearance, as well
as two clinical scoring systems, the Euroscore 1 (ES1) and the New
York Heart Association Functional Classification system (NYHA).
Information on patients’ comorbidities comprised diabetes mellitus,
hypertension, pre- and acute post-renal failure, myocardial infarction
(MI) within the last 3 months before surgery, chronic lung disease,
endocarditis, arterial disease, and arrhythmias. Post-operative data
on incidents of sepsis, stroke, deep surgical wound infection, pre-
operative renal failure, and MI were also gathered from the NRCS. 
In the NWLA, socio-demographic data were identified, including

SL data, type of employment, educational level, region of patients’
domicile, and annual income. Annual income was assessed based
on the income before taxes and was divided into four categories
[ < 33 000, 33 000–62 000, 62 000–95 000, and > 95 000 EURO (EUR);
currency converted from Norwegian Kroner (NOK) to EUR on 24
May 2023, using the w w w.xe.com online converter (1 EUR = 11.8182
NOK)]. Educational levels were categorized according to the Nor-
wegian school system, where primary education lasts 9–10 years,
secondary education lasts 3–4 years, and university or college degrees
vary from 3 years or more. The geographical regions were classified
into five relatively well-defined areas of Norway: north, mid, west,
east, and south. 

St atistic a l a na lyses 
To examine the association of clinical and socio-demographic factors
(independent variables) with SL (dependent variable), we used logistic
regression models. The associations were estimated separately for SL
> 3 and > 6 months and reported as odds ratios (ORs) with 95%
confidence intervals. Analyses were performed in both crude form
and then with adjustments for the following potential confounding fac-
tors: age, gender, comorbidities (diabetes mellitus and hypertension),
geographical region, and level of education. Sample characteristics
were presented as mean and standard deviation (SD) and interquartile
range (IQR), whereas categorical data were analysed using frequencies
and percent ages . For continuous sample characteristics, means and
frequency counts were used. All statistical tests were two-tailed, and
P -values below 0.05 were considered statistically significant. All anal-
yses were performed using St at a release MP/19 (St at a Corporation
LLC, College Station, TX, USA). 

Et hic a l considerations 
The study was approved by the Regional Committee for Medical and
Health Research Ethics (REK number: 208556) and the Norwegian
Centre for Research Data (NSD number: 813388). According to
Norwegian regulations, data handled in medical quality registers are
excepted from the rule of written informed consent from partici-
pants; thus, informed consent was not collected in this study. Specific
approval was obtained from the NWLA to release the data from their
duty of confidentiality. The General Data Protection Regulations were
fulfilled accordingly, and a specific Data Protection Impact Assessment
was performed to identify risks in the processing of personal data and
to minimize these risks as far and as early as possible. 

Results 

Study sample characteristics 
A total of 5456 patients were identified as eligible between 2012
and 2021 in the NRCS. All patients had employment and SL status
information in the NWLA and could be followed for 12 months
after surgery. The socio-demographic and clinical characteristics of
the patients and their surgical interventions are shown in Tables 1
and 2 , respectively. A total of 770 females (14.1%) and 4686 males
(85.9%) were included in this study, with a mean age of 55.4 (SD

http://www.xe.com
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Table 1 Study sample characteristics 

All patients Female Male 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sex [ n (%)] 5456 770 (14.1) 4686 (85.9) 
Age (mean, SD 

a ) 55.4 (7.9) 55.0 (8.9) 55.5 (7.7) 
Sick leave absence (mean, SD 

a ) 161.5 (98.8) 185.5(102.1) 157.6 (97.7) 
Geographic region [ n (%)] 

West 1708 (31.3) 227 (29.5) 1481 (31.6) 
North 558 (10.2) 77 (10.0) 481 (10.3) 
East 1999 (36.6) 301 (39.1) 1698 (36.2) 
South 196 (3.6) 31 (4.0) 165 (3.5) 
Mid 276 (5.1) 40 (5.2) 236 (5.1) 
Missing 719 (13.2) 94 (12.2) 625 (13.3) 

Income EUR b [ n (%)] 
< 33 000 694 (12.7) 229 (29.7) 465 (9.9) 
62 000–33 000 2760 (50.6) 421 (54.7) 2339 (49.9) 
95 000–62 000 1098 (20.1) 58 (7.5) 1040 (22.2) 
≥95 000 904 (16.6) 62 (8.1) 842 (18.0) 

Education [ n (%)] 
University/college > 3 years 1552 (28.4) 164 (21.3) 1388 (29.6) 
University/college 1–3 years 1029 (18.9) 186 (24.2) 843 (18.0) 
Secondary education 3 years 2398 (43.9) 336 (43.6) 2062 (44.0) 
Primary education 9 years 211 (3.9) 64 (8.3) 147 (3.1) 
Missing 266 (4.9) 20 (2.6) 246 (5.3) 

Professional categories [ n (%)] 
Military 210 (3.9) 20 (2.6) 190 (4,1) 
Academics 2876 (52.6) 409 (53.1) 2467 (52.7) 
Sales and services 776 (14.2) 256 (33.2) 520 (11.2) 
Primary industries 41 (0.8) 4 (0.5) 37 (0.8) 
Craftmanship 660 (12.1) 2 (0.3) 658 (14.1) 
Machine and transport workers 626 (11.5) 15 (2.0) 611 (13.0) 
Occupations with no requirements 211 (3.9) 64 (8.3) 147 (3.1) 
Missing 56 (1.0) — 56 (1.0) 

BMI c [ n (%)] 
Underweight 20 (0.4) 12 (1.6) 8 (0.1) 
Normal weight 1115 (20.4) 236 (30.6) 879 (18.8) 
Overweight 2041 (37.4) 229 (29.7) 1812 (38.7) 
Obese 1173 (21.5) 152 (19.8) 1021 (21.8) 
Missing 1107 (20.3) 141 (18.3) 966 (20.6) 

Diabetes treatment [ n (%)] 701 (12.8) 98 (12.7) 603 (12.9) 
Hypertension treatment [ n (%)] 2091 (38.3) 272 (35.3) 1819 (38.8) 
Lung disease [ n (%)] 124 (2.3) 22 (2.9) 102 (2.2) 
Arterial disease [ n (%)] 117 (2.1) 15 (2.0) 102 (2.2) 
Previous heart infarction d [ n (%)] 326 (6.0) 38 (4.9) 288 (6.2) 
Post-operative stroke [ n (%)] 37 (0.7) 7 (0.9) 30 (0.7) 
Pre-operative renal failure [ n (%)] 85 (1.6) 12 (1.7) 73 (1.7) 
NYHA-class e [ n (%)] 

1 569 (10.4) 70 (9.1) 499 (10.7) 
2 1992 (36.6) 289 (37.5) 1703 (36.3) 
3 2004 (36.7) 295 (38.3) 1709 (36.5) 
4 291(5.3) 28 (3.6) 263 (5.6) 
Missing 600 (11.0) 88 (11.4) 512 (11.9) 
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Table 1 Continued 

All patients Female Male 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Ejec tion frac tion [ n (%)] 
Normal 1382 (25.3) 214 (27.8) 1168 (24.9) 
Reduced 342 (6.3) 26 (3.4) 316 (6.7) 
Missing 3732 (68.4) 530 (68.9) 3202 (68.3) 

Euroscore 1 [ n (%)] 
Low risk (0–2) 2021(37.0) 133 (17.3) 1888 (40.3) 
Medium risk (3–5) 1028 (18.8) 221 (28.7) 807 (17.2) 
High risk ( ≥6) 129 (2.4) 33 (4.3) 96 (2.1) 
Missing 2278 (41.8) 383 (49.7) 1895 (40.4) 

a Standard deviation. 
b Euro. 
c Body mass index. 
d Three months prior surgery. 
e New York Heart Association Functional Classification. 
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7.9) years. CABG was the most frequently performed cardiac oper-
ation (58.6%) in males, while isolated aortic valve surgery was the
most common intervention (41.8%) in females. The percentage of
patients on anti-hypertensive treatment was highest in the combined
AVR/CABG group (44.4%). The number of patients on anti-diabetic
treatment was highest in the CABG group (18.0%). Across all surgical
interventions, most patients in all surgery groups scored II or III on the
NYHA classification, except for those having AAS, who had a lower
score. Similarly, the majority of patients had a normal pre-operative
left ventricular EF. CABG patients had the highest incidence of post-
operative stroke ( Tables 1 and 2 ). 
Pre-operative body mass index (BMI) was found to be above a

healthy weight range in both genders, with a mean BMI of 26.9 (SD
5.00) and 28.0 (SD 4.20) in females and males, respectively. When
using established categories of BMI, it was observed that 60.6% of
female and 76.1% of male patients were overweight or obese ( Table 1 ).
The incidence of diabetes mellitus was 12.8%, with no gender

difference. Furthermore, one of the most frequently observed post-
operative complications was acute renal failure ( n = 85; 1.6%). The
NYHA score was found to be similar between males and females;
however, female patients had a higher mean ES1 score compared with
males, 3.1 (SD 2.0) vs. 2.0 (SD 1.8), respectively ( Table 1 ). 
Of the 5456 patients eligible for the study, 1643 (30.1%), 1798

(33.0%), 971 (17.8%), 1035 (18.9%), and 9 (0.2%) had SL of < 3, 3–6,
6–9, and 9–12 months, and 1 year, respectively. Females generally had
a longer SL duration than males overall and across all interventions.
Specifically, the overall mean SL for females was 185.5 days (SD 102.1
days; IQR 97–275) vs. 157.6 days (SD 97.7; IQR 80–226) for males.
No significant differences were found in SL among the different cardiac
interventions ( Tables 2 and 3 ). 

Soc io -demogra phic factors related to a 

prolonged sick leave 

Female patients had higher odds of SL > 6 months compared with
males. Furthermore, patients above 55 years exhibited significantly
higher odds for SL > 3 months. However, within the group of SL
> 6 months, there was an observed tendency for patients > 55 years
to have a decreased OR, although this did not reach statistical signifi-
cance. Patients with primary or secondary education had higher odds
of SL exceeding both 3 and 6 months than those with a university
degree. Patients earning < 33 000 EUR had lower odds of prolonged
SL > 3 and > 6 months compared with patients with an average
Norwegian annual revenue of 33 000–62 000 EUR. Physically de-
manding jobs (craftsmanship, agriculture, transport workers, and
medical care professions) had statistically significantly higher odds of
SL > 3 and > 6 months than jobs that are typically less physically
demanding (office work and academic careers) ( Table 4 ). The OR of
longer SL in relation to patients’ work category is shown in Table 5 . 
According to this study, the geographical region where the patient

resides is associated with the patient’s SL. Patients in Norway’s north
and eastern regions had higher odds of SL > 6 months than the other
regions. Compared with the west region, the south and middle regions
tended to have higher odds of SL > 6 months, although this was not
statistically significant ( Table 4 ). 

Clinic a l factors related to prolonged sick 

leave 

Patients with pre-operative comorbidities, diabetes mellitus, and pre-
vious MI had substantially higher odds of SL > 6 months than those
without these conditions ( Table 4 ). Hypertension was not associated
with SL, while chronic lung disease was associated with non-significant
odds of SL > 6 months. Our study did not find any significant asso-
ciation between BMI and SL. However, a tendency of SL > 6 months
could be observed in obese patients ( Table 4 ). 
Patients who suffered from post-operative stroke had three-fold

odds of SL > 6 months. Moreover, pre-operative acute renal failure
significantly doubled the odds of SL > 6 months ( Table 4 ). Other
post-operative complications such as sepsis (0.1%), infections (5.4%),
deep surgical wound infection (0.6%), and reoperation due to bleeding
(3.1%) were not found to affect SL. 
A pre-operative NYHA classification ≥III was associated with sig-

nificantly higher odds of SL > 6 months than lower NYHA scores.
Similarly, patients with a reduced EF and those with medium- or high-
risk ES1 were associated with higher odds for a longer SL ( Table 6 ). 
The longest SL for females was observed following AAS, as the odds

of SL > 3 months were three-fold [OR 3.0 (95% 0.9, 10.8)] and SL > 6
months were two-fold [OR 2.5 (95% 1.1, 5.5)] compared with isolated
aortic valve surgery. Furthermore, for AAS patients > 55 years, the
odds of SL > 3 months were more than three-fold [OR 3.3 (95%
1.4, 7.5) [0.005]] and SL < 6 months were two-fold [OR 2.0 (95%1.1,
3.6) [0.017]]. The longest SL > 6 months for males was observed in
the combined AVR/CABG surgery group compared with aortic valve
surgery alone [OR 1.3 (95% 1.0, 1.8)] ( Table 3 ). 
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Table 2 Sa mple c ha racteristics by surgic a l intervention bet ween t he yea rs 2012 a nd 2021 in five Norwegia n 

c a rdiac surgic a l cent res 

Characteristics 
CABG 

a 

( n = 3035) 

Va lve a nd 
CABG 

a 

( n = 329) 

Va lve a nd 
aorta-surgery 

( n = 488) 
Va lve -surgery 
( n = 1451) 

Ascending 
aorta 

( n = 153) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sex (%) 
Male 2744 (90.4) 297 (90.3) 404 (82.8) 1129 (77.8) 112 (73.2) 
Female 291 (9.6) 32 (9.7) 84 (17.2) 322 (22.2) 41 (26.8) 

Age (mean ± SD) 56.9 (5.9) 58.1 (6.1) 51.4 (10.3) 53.5 (9.6) 52.7 (10.2) 
SLA 

b (mean ± SD 

c ) 163 (100) 166 (99) 156 (97) 157 (96) 174 (102) 
Geographic region (%) 

West 1040 (34.3) 98 (29.8) 132 (27.1) 386 (26.6) 52 (34.0) 
North 315 (10.3) 39 (11.8) 55 (11.3) 134 (9.2) 15 (9.8) 
East 1017 (33.5) 123 (37.4) 190 (38.9) 616 (42.5) 53 (34.7) 
South 84 (2.8) 14 (4.3) 25 (5.1) 67 (4.6) 6 (3.9) 
Mid 175 (5.8) 8 (2.4) 19 (3.9) 70 (4.8) 4 (2.6) 
Missing 404 (13.3) 47 (14.3) 67 (13.7) 178 (12.3) 23 (15.0) 

Education (%) 
University/college > 3 years 855 (28.2) 85 (25.8) 144 (29.5) 424 (29.2) 44 (28.8) 
University/college 1–3 years 556 (18.3) 66 (20.1) 103 (21.1) 324 (18.2) 40 (26.1) 
Secondary education 3 years 1363 (44.9) 147 (44.7) 193 (39.6) 636 (43.9) 59 (38.6) 
Primary education 10 years 21 (3.7) 8 (2.4) 21 (4.3) 64 (4.4) 6 (3.9) 
Missing 27 (4.9) 23 (7.0) 27 (5.5) 63 (4.3) 4 (2.6) 

Income EUR d (%) 
< 33 000 373 (12.3) 41 (12.5) 47 (9.6) 216 (14.9) 17 (11.1) 
62 000–33 000 1590 (52.4) 177 (53.8) 223 (45.7) 690 (47.5) 80 (52.3) 
95 000–62 000 606 (20.0) 60 (18.2) 115 (23.6) 280 (19.3) 37 (24.2) 
≥95 000 466 (15.3) 51 (15.5) 103 (21.1) 265 (18.3) 19 (12.4) 
Diabetes treatment (%) 

Yes 545 (18.0) 50 (15.2) 17 (3.5) 85 (5.9) 4 (2.6) 
No 2284 (75.2) 254 (77.2) 451 (92.4) 1290 (88.9) 143 (93.5) 
Missing 206 (6.8) 25 (7.6) 20 (4.1) 76 (5.2) 6 (3.9) 

Hypertension treatment (%) 
Yes 1342 (44.2) 146 (44.4) 133 (27.3) 404 (27.8) 66 (43.1) 
No 1430 (47.1) 152 (46.2) 329 (67.4) 970 (66.9) 80 (52.3) 
Missing 263 (8.7) 31 (9.4) 26 (5.3) 77 (5.3) 7 (4.6) 

Lung disease (%) 
Yes 57 (1.9) 13 (4.0) 5 (1.0) 42 (2.9) 7 (4.6) 
No 793 (26.1) 88 (26.7) 198 (40.6) 500 (34.5) 38 (24.8) 
Missing 2185 (72.0) 228 (69.3) 285 (58.4) 909 (62.6) 108 (70.6) 

Previous heart infarction (%) 
Yes 306 (10.0) 12 (3.7) 2 (0.4) 5 (0.4) 1 (0.6) 
No 539 (17.8) 89 (27.1) 203 (41.6) 540 (37.2) 44 (28.8) 
Missing 2190 (72.2) 228 (69.3) 283 (58.0) 906 (62.4) 108 (70.6) 

Arterial disease (%) 
Yes 55 (1.8) 9 (2.7) 34 (7.0) 14 (1.0) 5 (3.3) 
No 791 (26.1) 93 (28.3) 170 (34.8) 521 (35.9) 37 (24.2) 
Missing 2189 (72.1) 227 (69.0) 284 (58.2) 916 (63.1) 111 (72.5) 

Post-operative stroke (%) 
Yes 10 (0.3) 4 (1.2) 8 (1.6) 8 (0.6) 7 (4.6) 
No 2888 (95.2) 307 (93.3) 459 (94.1) 1377 (94.9) 141 (92.2) 
Missing 137 (4.5) 18 (5.5) 21 (4.3) 66 (4.5) 5 (3.2) 

Pre-operative renal failure (%) 
Yes 27 (0.9) 13 (3.9) 17 (3.5) 25 (1.7) 3 (2.0) 
No 2775 (91.4) 297 (90.3) 436 (89.3) 1306 (90.0) 144 (94.1) 
Missing 233 (7.7) 19 (5.8) 35 (7.2) 120 (8.3) 6 (3.9) 
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Table 2 Continued 

Characteristics 
CABG 

a 

( n = 3035) 

Va lve a nd 
CABG 

a 

( n = 329) 

Va lve a nd 
aorta-surgery 

( n = 488) 
Va lve -surgery 
( n = 1451) 

Ascending 
aorta 

( n = 153) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NYHA-class e (%) 
1 253 (8.4) 18 (5.5) 85 (17.4) 159 (11.0) 54 (35.3) 
2 1021 (33.6) 131 (39.8) 221 (45.3) 582 (40.1) 37 (24.2) 
3 1269 (41.8) 132 (40.1) 108 (22.1) 482 (33.2) 13 (8.5) 
4 215 (7.1) 16 (4.9) 11 (2.3) 43 (3.0) 6 (3.9) 
Missing 277 (9.1) 32 (9.7) 63 (12.9) 185 (12.7) 43 (28.1) 

Euroscore 1 (mean ± SD) 1.6 (1.6) 3.1 (1.7) 5.5 (3.0) 2.8 (1.5) 4.7 (3.8) 
Ejec tion frac tion (%) 

Normal 666 (21.9) 70 (21.3) 160 (32.8) 446 (30.7) 40 (26.2) 
Reduced 179 (5.9) 32 (9.7) 39 (8.0) 88 (6.1) 4 (2.6) 
Missing 2190 (72.2) 227 (69.0) 289 (59.2) 917 (63.2) 109 (71.2) 

a Coronary artery bypass graft surgery. 
b Sick leave absence. 
c Standard deviation. 
d Euro. 
e New York Heart Association Functional Classification. 
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Discussion 

In this nationwide registry-based cohort study, SL in patients of
working age between 18 and 65 years who underwent a first-time
open-heart surgery was studied. While previous studies have focused
mainly on CABG or valve surgery concerning RTW, this is, to our
knowledge, the first study comparing SL in five main cardiac surgery
groups. Furthermore, the study identifies both socio-demographic
and clinical factors that influence the odds of prolonged SL after
treatment. The five surgical procedures investigated in this study reveal
a mean SL that is higher than that expected from a clinical point
of view after cardiac surgery and our SL data. 18 The mean SL was
found to be comparable over all the different interventions, but there
was a significant difference between females and males. Furthermore,
the clinical and socio-demographic factors before and after surgery
seem to impact patients’ SL significantly. Previous research has re-
ported that SL varies from 9.3 to 36 weeks after CABG or aortic
valve surgery. 19 , 20 In our study, the mean SL of the whole patient
group was found to be 23 weeks. The patients are usually informed
about a 6–8-week SL due to the sternotomy after the surgery. 18

The Norwegian social welfare system delivers free and equal access
to health care for all inhabitants, regardless of their employment
st atus . The benefits issued by the state are known to be among
the most substantial compared with several European countries as
they compensate the patients’ salary at 100% for 1 year. 21 Studies
have demonstrated that when the welfare systems are generous, SL
increases in the population, 22 and our study’s high SL reflects this
observation. If we compare Norway with a country with closely the
same benefits, a Swedish study found even higher SL (200 days) after
CABG, confirming the fact that generous welfare systems make SL
increase. 23 In countries where SL benefits are more restricted, SL
duration after cardiac surgery is shorter, as observed in an Australian
study where cardiac surgical patients had a mean absence of only
9.3 weeks. 19 The findings of our study are likely to have the greatest
relevance for other nations with extensive welfare regulations. This
is because the economic and social-security safety nets available to
patients, which significantly impact their ability to RTW, are shaped
by the unique social characteristics of each country. 
Soc io -demogra phic factors related to a 

prolonged sick leave 

Females had significantly higher odds of SL > 6 months than men. Our
findings are consistent with other studies within the last 20 years, and
females are known to have higher odds of delaying RTW compared
with males after cardiac surgery. 6 , 7 , 24 The trend of females experienc-
ing longer SL than males is observed in Europe; however, conclusive
reasons for this difference have not yet been found. 25 , 26 It is worth
noting that females in our study scored significantly higher on the ES1,
while male patients scored lower for mortality. Overall, females were
classified as medium risk in the ES1. While this might suggest that
female patients are sicker when admitted for cardiac surgery, it is im-
portant to remember that females automatically get a 1% additive ES1
score compared with men. Hence, these findings align with previous
studies indicating that females have a different cardiac health profile
than men, which could be a reason for our results concerning SL and
female gender. 27 Moreover, the female socio-demographical profile
is very different as compared with men. Even though females are
more educated now than ever before in history, men still have higher
levels of education globally. 28 Furthermore, between the genders, a
well-documented pay gap exists, where females have lower pay than
men. A similar gap can be observed in most countries in the world. 29

Regardless of their employment st atus , females are also believed to
have greater responsibilities for housework and caring duties at home
in comparison to men, which may be a reason for longer SL. 30 

Patients with an educational level of 9 years or secondary school
(12–13 years) had significantly higher odds of increased SL > 6 months.
Patients’ educational level seems to impac t SL direc tly. In accordance
with other studies, patients with higher education levels resumed
work earlier than those with a low academic level. 6 , 9 , 31 However,
our findings also indicate that patients with secondary education were
more prone to an increased SL than those with primary education at
the highest level. In addition, there was a clear difference between
patients with a university degree and those without a degree. A
possible explanation is that higher-educated persons also have a higher
degree of health literacy. It is a fact that higher-educated individuals
generally have less physically demanding jobs. 32 



8 M. Mortensen et al . 

T
ab

le
 
3
 
O
dd

s 
ra
ti
o 
fo
r 
th

e 
as
so

ci
at
io
n 
be

tw
ee

n 
ca

rd
ia
c 
su

rg
ic
al

 
in
te
rv

en
ti
on

 
an

d 
si
ck

 
le
av

e 
at

 
3–

6 
an

d 
6–

12
 
m
on

th
s 
by

 
ge

nd
er

 
an

d 
ag

e 
ca

te
go

ri
es

 

be
t w

ee
n 
t h

e 
ye

a r
s 
20

12
 
a n

d 
20

21
 
in

 
fiv

e 
N
or

w
eg

ia
 
n 
c a

 
rd

ia
c 
su

rg
ic

 
a l

 
ce

nt
 
re

s 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
≥3

–6
 
m
on

th
s 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
>
 6 
m
on

th
s 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

Se
x 

Su
rg
ic
 
a l
 

in
te
rv

en
ti
on

 
n 
(%

) 
M
ea

n 
da

ys
 

(S
D
 a 
) 

n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 

A
dj
us

te
d 
od

ds
 

ra
ti
o b

 

(9
5%

 

co
nfi

de
nc

e 
in
te
rv

a l
) 
[ P

 -v
a l
ue

] 
n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 

A
dj
us

te
d 
od

ds
 

ra
ti
o b

 

(9
5%

 

co
nfi

de
nc

e 
in
te
rv

a l
) 
[ P

 -v
a l
ue

] 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

Fe
m
al
e 

Iso
la
te
d 
va
lv
e 

32
2(
41
.8
) 

17
7.
9 
(1
00
.1
) 

24
4 
(7
5.
8)
 

1.
0 

1.
0 

14
9 
(4
6.
3)
 

1.
0 

1.
0 

Va
lv
e 
an
d 
C
A
BG

 c 
32

 
(4
.2
) 

17
7.
7 
(1
24
.7
) 

22
 
(6
8.
8)
 

0.
7 
(0
.3
, 1
.5
) [
0.
38
2]
 

0.
6 
(0
.2
, 1
.5
) [
0.
23
4]
 

15
 
(4
6.
9)
 

1.
1 
(0
.5
, 2
.1
) [
0.
94
8]
 

0.
8 
(0
.3
, 1
.9
) [
0.
60
3]
 

Va
lv
e 
an
d 
ao
rt
a 

84
 
(1
0.
9)
 

19
3.
8 
(9
5.
9)
 

71
 
(8
4.
5)
 

1.
7 
(0
.9
, 3
.3
) [
0.
09
0]
 

1.
3 
(0
.7
, 2
.7
) [
0.
41
4]
 

41
 
(4
8.
8)
 

1.
1 
(0
.7
, 1
.8
) [
0.
67
8]
 

1.
0 
(0
.6
, 1
.8
) [
0.
90
5]
 

C
A
BG

 c 
29
1(
37
.8
) 

19
0.
1 
(1
03
.4
) 

22
7 
(7
8.
0)
 

1.
1 
(0
.8
, 1
.7
) [
0.
51
3]
 

0.
9 
(0
.5
, 1
.4
) [
0.
58
4]
 

14
6 
(5
0.
1)
 

1.
2 
(0
.9
, 1
.6
) [
0.
33
5]
 

1.
0 
(0
.7
, 1
.5
) [
0.
96
5]
 

A
sc
en
di
ng

 
ao
rt
a 

41
 
(5
.3
) 

20
1.
3 
(1
00
.7
) 

36
 
(8
7.
8)
 

2.
3 
(0
.9
, 6
.1
) [
0.
09
2]
 

3.
0 
(0
.9
, 1
0.
4)
 
[0
.0
84
] 

25
 
(6
9.
0)
 

1.
8 
(0
.9
, 3
.5
) [
0.
07
9]
 

2.
5 
(1
.1
, 5
.5
) [
0.
02
2]
 

M
en

 
Iso

la
te
d 
va
lv
e 

11
29

 
(2
4.
1)
 

15
1.
5 
(9
3.
6)
 

75
2 
(6
6.
6)
 

1.
0 

1.
0 

37
0 
(3
2.
8)
 

1.
0 

1.
0 

Va
lv
e 
an
d 
C
A
BG

 c 
29
7 
(6
.3
) 

16
4.
3 
(9
6.
6)
 

21
6 
(7
2.
7)
 

1.
3 
(1
.0
, 1
.8
) [
0.
04
5]
 

1.
5 
(1
.1
, 2
.2
) [
0.
01
9]
 

11
4 
(3
8.
4)
 

1.
3 
(1
.0
, 1
.7
) [
0.
07
0]
 

1.
3 
(0
.9
, 1
.7
) [
0.
15
2]
 

Va
lv
e 
an
d 
ao
rt
a 

40
4 
(8
.6
) 

14
8.
6 
(9
5.
0)
 

26
7 
(6
6.
1)
 

1.
0 
(0
.8
, 1
.2
) [
0.
85
0]
 

0.
9 
(0
.7
, 1
.1
) [
0.
32
9]
 

12
0 
(2
9.
7)
 

0.
9 
(0
.7
, 1
.1
) [
0.
25
6]
 

0.
8 
(0
.6
, 1
.1
) [
0.
07
6]
 

C
A
BG

 c 
27
44

 
(5
8.
6)
 

16
0.
5 
(9
9.
5)
 

18
97

 
(6
9.
1)
 

1.
1 
(1
.0
, 1
.3
) [
0.
12
5]
 

1.
1 
(0
.9
, 1
.3
) [
0.
51
7]
 

98
0 
(3
5.
7)
 

1.
1 
(1
.0
, 1
.3
) [
0.
08
1]
 

1.
1 
(0
.9
, 1
.3
) [
0.
46
0]
 

A
sc
en
di
ng

 
ao
rt
a 

11
2 
(2
.4
) 

16
3.
7 
(1
01
.0
) 

81
 
(7
2.
3)
 

1.
3 
(0
.9
, 2
.0
) [
0.
22
1]
 

1.
4 
(0
.9
, 2
.4
) [
0.
51
9]
 

39
 
(3
4.
8)
 

1.
1 
(0
.7
, 1
.6
) [
0.
66
0]
 

1.
3 
(0
.8
. 2
.1
) [
0.
25
1]
 

A
ge

 
≤5

5 
ye
ar
s 

Iso
la
te
d 
va
lv
e 

69
4 
(3
1.
3)
 

15
8.
0 
(9
2.
9)
 

48
5 
(6
9.
9)
 

1.
0 

1.
0 

24
9 
(3
5.
9)
 

1.
0 

1.
0 

Va
lv
e 
an
d 
C
A
BG

 c 
92

 
(4
.1
) 

16
6.
2 
(9
8.
0)
 

67
 
(7
2.
9)
 

1.
1 
(0
.7
, 1
.9
) [
0.
56
2]
 

1.
2 
(0
.7
, 2
.2
) [
0.
52
6]
 

36
 
(3
9.
1)
 

1.
1 
(0
.7
, 1
.8
) [
0.
54
2]
 

1.
0 
(0
.6
, 1
.7
) [
0.
90
7]
 

Va
lv
e 
an
d 
ao
rt
a 

27
6 
(1
2.
4)
 

15
5.
9 
(9
7.
4)
 

18
6 
(6
7.
4)
 

0.
9 
(0
.7
, 1
.2
) [
0.
44
8]
 

0.
8 
(0
.6
, 1
.1
) [
0.
18
2]
 

92
 
(3
3.
3)
 

0.
9 
(0
.7
, 1
.2
) [
0.
45
4]
 

0.
9 
(0
.6
, 1
.2
) [
0.
42
4]
 

C
A
BG

 c 
10
76

 
(4
8.
5)
 

16
7.
9 
(1
00
.3
) 

77
2 
(7
1.
8)
 

1.
1 
(0
.9
, 1
.3
) [
0.
39
9]
 

1.
0 
(0
.8
, 1
.4
) [
0.
53
6]
 

43
2 
(4
0.
1)
 

1.
2 
(1
.0
, 1
.5
) [
0.
07
2]
 

1.
2 
(0
.9
, 1
.5
) [
0.
15
2]
 

A
sc
en
di
ng

 
ao
rt
a 

82
 
(3
.7
) 

16
1.
7 
(1
01
.0
) 

59
 
(7
2.
0)
 

1.
1 
(0
.7
, 1
.8
) [
0.
69
9]
 

1.
1 
(0
.6
, 2
.1
) [
0.
67
6]
 

31
(3
7.
8)
 

1.
1 
(0
.7
, 1
.7
) [
0.
73
1]
 

1.
3 
(0
.8
, 2
.3
) [
0.
30
3]
 

A
ge

 
>
 55

 
ye
ar
s 

Iso
la
te
d 
va
lv
e 

75
7 
(2
3.
4)
 

15
6.
8 
(9
8.
3)
 

51
1 
(6
8.
0)
 

1.
0 

1.
0 

27
0 
(3
5.
7)
 

1.
0 

1.
0 

Va
lv
e 
an
d 
C
A
BG

 c 
23
7(
7.
3)
 

16
5.
3 
(1
00
.3
) 

17
1 
(7
2.
2)
 

1.
2 
(0
.9
, 1
.7
) [
0.
17
9]
 

1.
5 
(1
.0
, 2
.3
) [
0.
03
9]
 

93
 
(3
9.
2)
 

1.
2 
(0
.9
, 1
.6
) [
0.
31
9]
 

1.
3 
(0
.9
, 1
.9
) [
0.
16
1]
 

Va
lv
e 
an
d 
ao
rt
a 

21
2 
(6
.6
) 

15
7.
2 
(9
5.
8)
 

15
2 
(7
1.
7)
 

1.
2 
(0
.9
, 1
.7
) [
0.
24
6]
 

1.
2 
(0
.6
, 1
.1
) [
0.
46
4]
 

69
 
(3
2.
6)
 

0.
9 
(0
.6
, 1
.2
) [
0.
40
0]
 

0.
8 
(0
.5
, 1
.1
) [
0.
15
6]
 

C
A
BG

 c 
19
59

 
(6
0.
5)
 

16
0.
8 
(1
00
.2
) 

13
52

 
(6
9.
0)
 

1.
1 
(0
.9
, 1
.3
) [
0.
44
7]
 

1.
1 
(0
.9
, 1
.3
) [
0.
57
8]
 

69
4 
(3
5.
5)
 

1.
0 
(0
.8
, 1
.2
) [
0.
90
6]
 

1.
0 
(0
.8
, 1
.3
) [
0.
83
4]
 

A
sc
en
di
ng

 
ao
rt
a 

71
 
(2
.2
) 

18
7.
6 
(1
01
.9
) 

58
 
(8
1.
7)
 

2.
1 
(1
.2
, 4
.0
) [
0.
01
6]
 

3.
3 
(1
.4
, 7
.5
) [
0.
00
5]
 

33
 
(4
6.
5)
 

1.
6 
(1
.0
, 2
.6
) [
0.
07
2]
 

2.
0 
(1
.1
, 3
.6
) [
0.
01
7]
 

a S
ta
nd
ar
d 
de
vi
at
io
n.
 

b 
A
dj
us
te
d 
m
od

el
 
fo
r 
ag
e,
 
co
m
or
bi
di
tie
s, 
ed
uc
at
io
n,
 
an
d 
re
gi
on

. 
c C

or
on

ar
y 
ar
te
ry
 
by
pa
ss
 
gr
af
t 
su
rg
er
y. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjqcco/advance-article/doi/10.1093/ehjqcco/qcad064/7324818 by U

niversitetsbiblioteket i Bergen user on 22 N
ovem

ber 2023



The impact of socio-demographic and clinical factors on sick leave after cardiac surgery 9 

T
ab

le
 
4
 
O
dd

s 
ra
ti
o 
fo
r 
th

e 
as
so

ci
at
io
n 
be

tw
ee

n 
si
ck

 
le
av

e 
at

 
≥3

–6
 
an

d 
>

 6–
12

 
m
on

th
s 
w
it
h 
pa

ti
en

t 
de

m
og

ra
ph

ic
, r

eg
io
n,

 
co

m
or

bi
di
ty
, a

nd
 
po

st
-o

pe
ra
ti
ve

 

co
m
pl
ic

 
at
io
ns

 
be

t w
ee

n 
t h

e 
ye

a r
s 
20

12
 
a n

d 
20

21
 
in

 
fiv

e 
N
or

w
eg

ia
 
n 
c a

 
rd

ia
c 
su

rg
ic

 
a l

 
ce

nt
 
re

s 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
≥3

–6
 
m
on

th
s 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
>
 6 
m
on

th
s 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

al
) 

[ P
 -v
al
ue

] 

A
dj
us

te
d 
od

ds
 

ra
ti
o a

 

(9
5%

 

co
nfi

de
nc

e 
in
te
rv

al
) 

[ P
 -v
al
ue

] 
n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

al
) 

[ P
 -v
al
ue

] 

A
dj
us

te
d 
od

ds
 

ra
ti
o a

 

(9
5%

 

co
nfi

de
nc

e 
in
te
rv

al
) 

[ P
 -v
al
ue

] 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

A
ll 
pa
tie
nt
s 

38
13

 
(6
9.
9)
 

19
99

 
(3
6.
6)
 

Se
x M
al
e 

32
13

 
(6
8.
6)
 

1.
0 

1.
0 

16
23

 
(3
4.
6)
 

1.
0 

Fe
m
al
e 

60
0 
(7
7.
9)
 

1.
6 
(1
.4
, 1
.9
) [
0.
00
1]
 

1.
7 
(1
.4
, 2
.1
) [
0.
00
1]
 

37
6 
(4
8.
8)
 

1.
8 
(1
.5
, 2
.1
) [
0.
00
1]
 

1.
8 
(1
.5
, 2
.2
) [
0.
00
1]
 

A
ge
 

>
 55

 
ye
ar
s 

22
44

 
(5
8.
8)
 

1.
0 

1.
0 

11
59

 
(5
8.
0)
 

1.
0 

≤5
5 
ye
ar
s 

15
69

 
(4
1.
2)
 

0.
9 
(0
.8
, 1
,1
) [
0.
29
3]
 

1.
3 
(1
.0
, 1
.7
) [
0.
04
8]
 

84
0 
(4
2.
0)
 

0.
9 
(1
.1
, 1
.8
) [
0.
12
8]
 

0.
9 
(0
.7
, 1
.2
) [
0.
61
1]
 

G
eo

gr
ap
hi
ca
l r
eg
io
n 

W
es
t 

11
69

 
(6
8.
5)
 

1.
0 

1.
0 

55
2 
(3
2.
3)
 

1.
0 

1.
0 

N
or
th
 

39
2 
(7
0.
2)
 

1.
1 
(0
.9
, 1
.3
) [
0.
42
3]
 

1.
1 
(0
.9
, 1
.4
) [
0.
44
2]
 

21
1 
(3
7.
8)
 

1.
3 
(1
.0
, 1
.6
) [
0.
01
7]
 

1.
3 
(1
.0
, 1
.6
) [
0.
03
1]
 

Ea
st
 

14
32

 
(7
1.
6)
 

1.
2 
(1
.0
, 1
.3
) [
0.
03
4]
 

1.
2 
(1
.1
, 1
.4
) [
0.
00
7]
 

78
0 
(3
9.
0)
 

1.
3 
(1
.2
, 1
.5
) [
0.
00
1]
 

1.
4 
(1
.2
, 1
.6
) [
0.
00
1]
 

So
ut
h 

13
5 
(6
8.
9)
 

1.
0 
(0
.7
, 1
.4
) [
0.
90
1]
 

1.
1 
(0
.8
, 1
.5
) [
0.
73
8]
 

73
 
(3
7.
2)
 

1.
2 
(0
.9
, 1
.7
) [
0.
16
5]
 

1.
2 
(0
.9
, 1
.7
) [
0.
21
4]
 

M
id
 

19
9 
(7
2.
1)
 

1.
2 
(0
.9
, 1
.6
) [
0.
22
3]
 

1.
2 
(0
.9
, 1
.7
) [
0.
18
6]
 

11
0 
(3
9.
9)
 

1.
4 
(1
.1
, 1
.8
) [
0.
01
4]
 

1.
3 
(1
.0
, 1
.8
) [
0.
06
4]
 

Ed
uc
at
io
n 

U
ni
ve
rs
ity

 
>
 3 
ye
ar
s 

96
0 
(6
1.
9)
 

1.
0 

1.
0 

45
8 
(2
9.
5)
 

1.
0 

1.
0 

U
ni
ve
rs
ity

 
1–
3 
ye
ar
s 

67
7 
(6
5.
8)
 

1.
2 
(1
.0
, 1
.4
) [
0.
04
2]
 

1.
2 
(1
.0
, 1
.4
) [
0.
15
9]
 

34
5 
(3
3.
5)
 

1.
2 
(1
.1
, 1
.4
) [
0.
03
1]
 

1.
1 
(0
.9
, 1
.4
) [
0.
23
8]
 

Se
co
nd
ar
y 
ed
uc
at
io
n 
1–
3 
ye
ar
s 

18
25

 
(7
6.
1)
 

2.
0 
(1
.7
, 2
.3
) [
0.
00
1]
 

2.
0 
(1
.7
, 2
.4
) [
0.
00
1]
 

10
19

 
(4
2.
5)
 

1.
8 
(1
.5
, 2
.0
) [
0.
00
1]
 

1.
8 
(1
.6
, 2
.1
) [
0.
00
1]
 

Pr
im
ar
y 
ed
uc
at
io
n 

16
7 
(7
9.
2)
 

1.
8 
(1
.7
, 3
.3
) [
0.
00
1]
 

1.
8 
(1
.3
, 2
.7
) [
0.
00
1]
 

93
 
(4
4.
1)
 

1.
9 
(1
.4
, 2
.5
) [
0.
00
1]
 

1.
5 
(1
.1
, 2
.1
) [
0.
01
3]
 

In
co
m
e 
EU

R b
 

<
 33

 
00
0 

46
3 
(6
6.
7)
 

1.
0 

1.
0 

26
0 
(3
7.
5)
 

1.
0 

1.
0 

62
 
00
0–
33

 
00
0 

21
05

 
(7
6.
3)
 

1.
6 
(1
.3
, 1
.9
) [
0.
00
1]
 

1.
8 
(1
.4
, 2
.2
) [
0.
00
1]
 

11
55

 
(4
1.
9)
 

1.
2 
(1
.0
, 1
.4
) [
0.
03
6]
 

1.
3 
(1
.1
, 1
.7
) [
0.
00
5]
 

95
 
00
0–
62

 
00
0 

71
4 
(6
5.
0)
 

0.
9 
(0
.8
, 1
.1
) [
0.
46
4]
 

1.
2 
(1
.0
, 1
.6
) [
0.
10
6]
 

32
1 
(2
9.
2)
 

0.
7 
(0
.6
, 0
.8
) [
0.
00
1]
 

0.
9 
(0
.7
, 1
.1
) [
0.
36
0]
 

≥9
5 
00
0 

53
1 
(5
8.
7)
 

0.
7 
(0
.6
, 0
.9
) [
0.
00
1]
 

0.
9 
(0
.7
, 1
.1
) [
0.
22
6]
 

26
3 
(2
9.
1)
 

0.
7 
(0
.6
, 0
.8
) [
0.
00
1]
 

0.
9 
(0
.7
, 1
.1
) [
0.
29
1]
 

BM
I c U
nd
er
w
ei
gh
t 

15
 
(7
5.
0)
 

1.
0 

1.
0 

8 
(4
0.
0)
 

1.
0 

1.
0 

N
or
m
al
 
w
ei
gh
t 

73
5 
(6
5.
9)
 

0.
6 
(0
.2
, 1
.8
) [
0.
39
9]
 

0.
7 
(0
.2
, 2
.4
) [
0.
53
5]
 

40
1 
(3
6.
0)
 

0.
8 
(0
.3
, 2
.1
) [
0.
71
0]
 

1.
2 
(0
.4
, 3
.7
) [
0.
75
6]
 

O
ve
rw

ei
gh
t 

14
08

 
(6
9.
0)
 

0.
7 
(0
.3
, 2
.0
) [
0.
56
4]
 

0.
8 
(0
.2
, 2
.8
) [
0.
66
4]
 

72
1 
(3
5.
3)
 

0.
8 
(0
.3
, 2
.0
) [
0.
64
4]
 

1.
2 
(0
.4
, 3
.6
) [
0.
79
8]
 

O
be
se
 

89
4 
(7
6.
2)
 

1.
1 
(0
.4
, 3
.0
) [
0.
89
9]
 

1.
1 
(0
.3
, 4
.4
) [
0.
93
6]
 

48
4 
(4
1.
3)
 

1.
1 
(0
.4
, 2
.6
) [
0.
91
0]
 

1.
4 
(0
.5
, 4
.3
) [
0.
58
3]
 

D
ia
be
te
s 

52
1 
(7
4.
3)
 

1.
3 
(1
.1
, 1
.6
) [
0.
00
5]
 

1.
2 
(1
.0
, 1
.5
) [
0.
05
0]
 

30
0 
(4
2.
8)
 

1.
3 
(1
.1
, 1
.6
) [
0.
00
1]
 

1.
3 
(1
.1
, 1
.6
) [
0.
00
2]
 

H
yp
er
te
ns
io
n 

14
87

 
(7
1.
1)
 

1.
1 
(1
.0
, 1
.3
) [
0.
07
7]
 

1.
1 
(0
.9
, 1
.3
) [
0.
26
7]
 

79
4 
(3
8.
0)
 

1.
1 
(1
.0
, 1
.2
) [
0.
14
6]
 

1.
0 
(0
.9
, 1
.1
) [
0.
91
7]
 

Lu
ng

 
di
se
as
e 

95
 
(7
6.
6)
 

1.
5 
(1
.0
, 2
.4
) [
0.
04
6]
 

1.
3 
(0
.8
, 2
.2
) [
0.
27
4]
 

60
 
(4
8.
4)
 

1.
7 
(1
.2
, 2
.5
) [
0.
00
4]
 

1.
3 
(0
.8
, 2
.0
) [
0.
27
6]
 

A
rt
er
ia
l d
ise

as
e 

78
 
(6
.6
) 

0.
9 
(0
.6
, 1
.4
) [
0.
64
2]
 

0.
8 
(0
.5
, 1
.3
) [
0.
38
4]
 

49
 
(7
.8
) 

0.
8 
(0
.9
, 1
.9
) [
0.
21
1]
 

1.
0 
(0
.6
, 1
.5
) [
0.
89
8]
 

Pr
ev
io
us
 
m
yo
ca
rd
ia
l i
nf
ar
ct
io
n d
 

24
1 
(7
3.
9)
 

1.
4 
(1
.0
, 1
.8
) [
0.
02
4]
 

1.
3 
(0
.9
, 1
.7
) [
0.
14
8]
 

15
6 
(4
7.
9)
 

1.
8 
(1
.4
, 2
.3
) [
0.
00
1]
 

1.
6 
(1
.2
, 2
.1
) [
0.
00
2]
 

Po
st
-o
pe
ra
tiv
e 
st
ro
ke

 
28

 
(7
5.
7)
 

1.
3 
(0
.6
, 2
.9
) [
0.
43
5]
 

1.
4 
(0
.5
, 3
.5
) [
0.
52
0]
 

23
 
(6
2.
2)
 

2.
9 
(1
.5
, 5
.6
) [
0.
00
2]
 

3.
2 
(1
.3
, 7
.5
) [
0.
00
8]
 

Po
st
-o
pe
ra
tiv
e 
re
na
l f
ai
lu
re
 

66
 
(7
7.
7)
 

1.
5 
(0
.9
, 2
.5
) [
0.
11
0]
 

1.
8 
(0
.9
, 3
.4
) [
0.
10
4]
 

44
 
(5
1.
8)
 

1.
9 
(1
.2
, 2
.9
) [
0.
00
3]
 

1.
9 
(1
.1
, 3
.3
) [
0.
01
5]
 

a A
dj
us
te
d 
m
od

el
 
fo
r 
ag
e,
 
se
x 
co
m
or
bi
di
tie
s, 
re
gi
on

, a
nd

 
ed
uc
at
io
n.
 

b 
Eu
ro
. 

c B
od

y 
m
as
s 
in
de
x.
 

d 
Th

re
e 
m
on

th
s 
pr
io
r 
su
rg
er
y. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjqcco/advance-article/doi/10.1093/ehjqcco/qcad064/7324818 by U

niversitetsbiblioteket i Bergen user on 22 N
ovem

ber 2023



10 M. Mortensen et al . 

T
ab

le
 
5
 
O
dd

s 
ra
ti
o 
fo
r 
th

e 
as
so

ci
at
io
n 
be

tw
ee

n 
ca

rd
ia
c 
su

rg
ic
al

 
in
te
rv

en
ti
on

 
an

d 
si
ck

 
le
av

e 
at

 
3–

6 
an

d 
6–

12
 
m
on

th
s 
w
it
h 
th

e 
pa

ti
en

ts
’ w

or
k 
ca

te
go

ry
 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
≥3

–6
 
m
on

th
s 

P
at
ie
nt

s 
on

 
si
ck

 
le
av

e 
>
 6 
m
on

th
s 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 

. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 

n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 

A
dj
us

te
d 
od

ds
 
ra
ti
o a

 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 
n 
(%

) 

C
ru

de
 
od

ds
 
ra
ti
o 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 

A
dj
us

te
d 
od

ds
 
ra
ti
o a

 

(9
5%

 
co

nfi
de

nc
e 

in
te
rv

a l
) 
[ P

 -v
a l
ue

] 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. .
 
. 

A
ll 

37
68

 
(6
9.
8)
 

19
74

 
(3
6.
6)
 

M
iss
in
g 

45
 
(1
.2
) 

25
 
(1
.3
) 

Pr
of
es
sio

na
l c
at
eg
or
ie
s 

M
ili
ta
ry
 

13
9 
(6
6.
2)
 

1 
1 

59
 
(2
8.
1)
 

1.
0 

1.
0 

A
ca
de
m
ic
s 

18
42

 
(6
4.
1)
 

0.
9 
(0
.7
, 1
.2
) [
0.
53
2]
 

0.
9 
(0
.7
, 1
.3
) [
0.
64
5]
 

90
6 
(3
1.
5)
 

1.
2 
(0
.9
, 1
.6
) [
0.
30
4]
 

1.
3 
(0
.9
, 1
.8
) [
0.
20
6]
 

Sa
le
s 
an
d 
se
rv
ic
es
 

58
8 
(7
5.
8)
 

1.
6 
(1
.1
, 2
.2
) [
0.
00
5]
 

1.
5 
(1
.0
, 2
.1
) [
0.
05
2]
 

34
3 
(4
4.
2)
 

2.
1 
(1
.4
, 2
.8
) [
0.
00
1]
 

1.
9 
(1
.3
, 2
.9
) [
0.
00
1]
 

Pr
im
ar
y 
in
du
st
rie

s 
26

 
(6
3.
4)
 

0.
9 
(0
.4
, 1
.8
) [
0.
73
2]
 

0.
9 
(0
.4
, 1
.9
) [
0.
69
1]
 

14
 
(3
4.
2)
 

1.
3 
(0
.7
, 2
.7
) [
0.
43
6]
 

1.
3 
(0
.5
, 3
.0
) [
0.
58
9]
 

C
ra
ftm

an
sh
ip
 

52
0 
(7
8.
8)
 

1.
9 
(1
.3
, 2
.7
) [
0.
00
1]
 

2.
1 
(1
.4
, 3
.1
) [
0.
00
1]
 

28
5 
(4
3.
2)
 

1.
9 
(1
.4
, 2
.7
) [
0.
00
1]
 

2.
5 
(1
.7
, 3
.8
) [
0.
00
1]
 

M
ac
hi
ne

 
an
d 
tr
an
sp
or
t 
w
or
ke
rs
 

48
6 
(7
7.
6)
 

1.
8 
(1
.3
, 2
.5
) [
0.
00
1]
 

2.
0 
(1
.4
, 3
.0
) [
0.
00
1]
 

27
4 
(4
3.
8)
 

2.
0 
(1
.4
, 2
.8
) [
0.
00
1]
 

2.
4 
(1
.7
, 3
.6
) [
0.
00
1]
 

O
cc
up

at
io
ns

 
w
ith

ou
t 
an
y 
re
qu

ire
m
en
ts
 

16
7 
(7
9.
2)
 

1.
9 
(1
.3
, 3
.0
) [
0.
00
3]
 

1.
5 
(1
.0
, 2
.5
) [
0.
08
3]
 

93
 
(4
4.
1)
 

2.
0 
(1
.3
, 3
.0
) [
0.
00
1]
 

1.
7 
(1
.1
, 2
.8
) [
0.
01
8]
 

a A
dj
us
te
d 
m
od

el
 
fo
r 
ag
e,
 
se
x,
 
re
gi
on

, a
nd

 
co
m
or
bi
di
tie
s. 

 

m  

w  

S  

d  

t  

p  

d  

t  

v  

d  

I  

p  

t  

t  

t
P  

t  

p
 

n  

d  

s  

a  

a  

p  

h  

p  

t  

p  

fi  

c  

t  

v
 

d  

S  

a  

d  

t  

r  

i  

f  

o  

i  

d  

e  

i  

a  

d  

d  

s  

o

C
l
T  

e  

t  

p  

o  

a  

s  

l  

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjqcco/advance-article/doi/10.1093/ehjqcco/qcad064/7324818 by U

niversitetsbiblioteket i Bergen user on 22 N
ovem

ber 2023
Our study found significant differences in the odds of SL > 6
onths regarding patients’ type of work. The typical ‘blue collar’ work,
here patients face manual t asks , had a two-fold chance for a high
L compared with ‘white collar’ professions that are less physically
emanding. To prevent sternal complications, patients are advised
o restrict lifting up to 8–12 weeks following surgery. 33 Even if the
ost-operative period restricts heavy weightlifting or using the arms
ue to the sternotomy, the SL duration in our study was longer
han expected from a clinical perspective for all the surgical inter-
entions. Patients working in sales, service, and care professions had
ouble odds of a prolonged SL > 6 months. According to the latest
nternational Labour Organization database figures, medical caring
ersonnel are 88% female and 12% male. 34 Physically demanding tasks
ypically performed in medical care professions may partly explain
he increased SL in women. These findings confirm earlier studies on
he difference between professionals and their work types. 8 , 12 , 24 , 35 , 36 

revious research has addressed the need for a more tailored evalua-
ion of sternal precautions adjusted to the type of work the patients
erform. 37 

Previous studies have consistently pointed out that a patient’s eco-
omic situation can serve as a significant indicator for predicting the
uration of SL. 6 , 9 In alignment with these earlier findings, this study
ought to explore the relationship between patients’ income levels
nd their SL outcomes. Surprisingly, the results of this study revealed
 deviation from the previously reported trends. It was observed that
atients with an annual income below the average wages in Norway
ad higher odds of experiencing a shorter SL when compared with
atients earning average salaries. This unexpected finding challenges
he conventional belief that individuals with lower incomes are more
rone to an extended period of absence from work. 6 , 9 , 31 , 38 These
ndings highlight the complexity of the relationship between socioe-
onomic factors and SL outcomes. This call for further investigation
o understand the underlying mechanisms and potential confounding
ariables that contribute to these contrasting results. 
The study findings revealed intriguing regional variations in the
uration of SL. Specifically, the eastern region displayed higher odds of
L lasting more than 6 months, whereas the western region exhibited
 tendency towards shorter SL durations. This regional disparity in SL
uration raises questions about the underlying factors contributing
o these differences. Previous studies have reported that patients
esiding in rural areas tend to have faster RTW compared with those
n urban areas. 11 , 31 , 35 However, this study discovered that regional dif-
erences in SL duration were not influenced by an overrepresentation
f specific manual professions or educational levels. Furthermore, clin-
cal data regarding ES1, NYHA class, and comorbidities were evenly
istributed across the regions, ruling out these factors as potential
xplanations for the observed regional variations. In light of these
ntriguing findings, a hypothesis emerges that other underlying mech-
nisms may be at play, specific to each region, which influence the
uration of SL. Possible factors warranting exploration could include
ifferences in healthcare access, availability of rehabilit ation services ,
ocioeconomic conditions, cultural attitudes towards work and illness,
r variations in work-related characteristics. 

linic a l factors related to prolonged sick 

eave 

his study found that comorbidities and previous diseases play an
ssential role in SL after cardiac surgery. Patients receiving diabetic
reatment had increased odds of a significantly longer SL than other
atients. From earlier research, it is observed that the management
f diabetic patients is essential during all phases of the hospital stay
nd diabetes is an independent risk factor for mortality in cardiac
urgery patients. 39 Compared with patients with normalized blood
evels, hyperglycaemia increases the likelihood of wound infections,
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re-operative renal failure, and a more extended hospital stay in
ardiac surgery patients. 39 

Another decisive clinical factor for an increased SL was found in
atients with a previous MI < 3 months prior to cardiac surgery.
vailable literature mentions pre- and post-operative MIs, while the
mpact of recent pre-surgery MIs is rarely mentioned. 40 More research
n pre-MIs and SL is therefore warranted. Patients with a recent MI
re known to be at risk of depression after the incident, as are patients
fter cardiac surgery. 41 , 42 Recognizing this, it could be interpreted that
atients with a recent MI who were operated on shortly afterwards
ave an increased risk of more complicated issues with regard to
epression. A planned treatment that improves a condition that has
orsened over time is a different starting point than having a life-
hreatening condition followed by heart surgery. If hospitalization due
o an MI occurred shortly before the cardiac surgical intervention,
t is reasonable to assume that the hospitalization contributed to a
ost-hospital syndromed and consequently resulted in an extended
eriod of medical leave. 43 

Stroke after cardiac surgery is a severe complication and has been
eported with an incidence of up to 4.6%. 44 In our study, the incidence
f perioperative stroke in the national registry was significantly lower
t 0.7%. Patients suffering a post-operative stroke were identified in
he study as those with the absolute highest odds of prolonged SL. In
eneral, stroke patients require around 90 days to RTW, and many do
ot return directly to full-time work during the first year. Moreover,
bout 50% of stroke patients have some degree of post-stroke cogni-
ive impairment during the first year. 45 , 46 Understandably, the patients
ho suffer from the effects of stroke will have a prolonged period of
L, as they have to cope with both post-stroke issues and the impact
f their cardiac surgeries. 
Patients who develop renal failure were found to have double OR
f SL > 6 months in this study. Acute renal failure is a significant
ost-operative complication, and the incidence has been reported in
he literature to vary between 5 and 19% after cardiac surgery. Renal
ailure is a severe condition that is associated with reduced long-term
urvival. 47 , 48 Previous studies have focused on CABG surgery, while
his study, together with four other types of open-heart surgery,
escribes a lower incidence than demonstrated in previous reports. 47 

he consequences of renal failure on patients are apparent, as they
xperience a prolonged hospital stay whether this was due to dialysis
r not. This extended hospitalization may be one of the contributing
actors to the increased odds of SL. Individuals who become de-
endent of dialysis after hospital discharge are more likely to have
ow employment rates, based on earlier research involving dialysis
atients. 49 

Surgery involving the ascending aorta is widely recognized as carry-
ng a higher risk of perioperative complications, including bleeding and
troke, in comparison to aortic valve surgery. Previous studies have
onsistently highlighted these increased risks associated with AAS. 50 

n our study, we sought to explore the impact of different cardiac
urgical interventions on SL duration. Interestingly, we found that
AS was significantly associated with longer SL durations, particularly
mong women. Notably, women undergoing AAS had more than a
wo-fold increased odds of experiencing prolonged SL lasting over
 months compared with those undergoing AVR. Our study also
dentified that patients > 55 years undergoing AAS also have a two-
old increased odds of SL > 6 months. These findings highlight the
onsiderable impact of AAS on patients’ ability to RTW, particularly
or women. The higher odds of prolonged SL after AAS suggest
hat the recovery process for this procedure may be more complex
nd demanding, requiring extended rehabilitation and convalescence
eriods. 
Our study also corroborated existing literature by demonstrating

hat aortic surgery, including surgery on the ascending aorta, was
ssociated with the highest frequency of bleeding and stroke com-
ared with other cardiac interventions. 51 These findings reinforce the
nown risk profile associated with aortic surgeries and underline the
mportance of closely monitoring and managing these potential com-
lications. Taken together, our study provides valuable insights into the
elationship between different cardiac surgical interventions, SL, and
erioperative complications. Understanding the specific challenges
nd risks associated with AAS, particularly in relation to prolonged
L and perioperative complications, can aid healthcare professionals
n optimizing patient care and facilitating timely RTW. 
This study found the NYHA score to be predictive of high odds
f SL after cardiac surgery, assumed to be mainly related to cardiac
ailure. Patients with NYHA score of III or IV were found to have
ncreased SL. NYHA score related to patients’ RTW has been demon-
trated in previous studies, although this has only been evaluated for
ABG or valve surgery. 6 , 12 , 52 Our study shows a strong relation-
hip between the NYHA score and SL duration over all types of
pen-heart surgery. This confirms previous results and identifies the
ncrease of SL in patients undergoing combined AVR/CABG surgery,
solated AAS, and combined AVR and aortic surgery. As no patients
n the surgical groups had undergone less invasive surgery, including
ff-pump CABG, application of rapid deployment aortic valve pros-
hesis, or mini-thoracotomy, the impact of minimal invasive methods
as not been evaluated in this study. Whether minimally invasive
urgical techniques can reduce SL following cardiac surgery may be
n appropriate research question for future studies. 
According to the ES1 in our study, female patients have a higher

isk of post-operative mortality. However, in this study, lung disease
as the only pre-operative disease that was more frequent in females
ompared with males. Female patients’ odds of longer SL seem un-
elated to their degree of illness on admission to the hospital. From
he literature, it can be observed that in the first 5 years after cardiac
urgery, females have inferior cardiac and cerebrovascular outcomes
han men and also a tendency to a higher risk of perioperative MI. 53 

nfortunately, female patients with cardiovascular diseases have been
nderdiagnosed and understudied. Recent publications have specified
everal strategies for preventing and treating cardiovascular disease in
omen. 27 , 54 Further studies on SL in direct relation to females are
arranted in the future. 

t rengt hs a nd limit ations of t he 

tudy 

he Norwegian government funds the NRCS, and the register offers a
nique setting for performing epidemiological studies. Combining this
esource with the NWLA provides a large sample based on clinical and
ork-related data, using an entire cardiac surgical population from five
ardiac surgical centres. The major strength of our study is the large
ample size, and the comparison of five distinct surgical procedures
ased on clinical and socio-demographic factors. Working cardiac
urgical patients in Norway were included in this study, except for
hose who were self-employed. The number of participants offered
atisfactory statistical power for the analyses. This study provides
s with the prevalence of SL in relation to working cardiac surgical
atients in Norway and may be generalizable to other Western high-
ncome countries. 
While we have used data on SL that is considered reliable, the
WLA lacks information on patients’ employment status after the
L period, making it challenging to identify the actual number of
atients returning to work after cardiac surgery. Furthermore, the
roup studied is a sub-group consisting of actively working patients.
elf-employed or unemployed patients are not included in this study,
nd details of SL for these groups therefore cannot be provided. Each
ardiac surgical centre plots information on patients in the NRCS,
nd plotted clinical information can differ between the centres. We
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acknowledge that there are missing values in the NRCS register, and
some variables may be underreported. 

Conclusion 

This nationwide registry-based cohort study indicates that the pa-
tient’s socio-demographic and clinical background is associated with
increased SL. This study has revealed important and new socio-
demographic and clinical knowledge on five different types of
conventional open-heart surgery, valid for all healthcare personnel
working with cardiac surgical patients. Further studies are required to
investigate the mechanisms underlying the patients at risk, and focus
on surgical techniques and post-operative medical care targeted at
decreasing the odds of a prolonged SL in these groups should be
highlighted. 
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