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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.

Methods and A retrospective nationwide cohort study combined data from the Norwegian Register for Cardiac Surgery and SL data

results 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 factors impact SL after first-time elective 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 llI-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.

* Corresponding author. Tel: (+47) 55585708, Email: miahm@hvl.no

© The Author(s) 2023. Published by Oxford University Press on behalf of the European Society of Cardiology. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial License (https:/creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

£20Z JaquiaAoN gz uo Jasn uabiag | 18y8)01|qigsiausianiun Aq 81872 //y90peob/oooblya/ee01 01 /10p/ajonie-aoueApe/o0ooblys/woo dno-olwapeoe//:sdiy Woil papeojumoc]


https://doi.org/10.1093/ehjqcco/qcad064
https://orcid.org/0000-0003-0445-2672
https://orcid.org/0000-0002-6340-4593
https://orcid.org/0000-0002-5867-5794
https://orcid.org/0000-0001-9031-342X
https://orcid.org/0000-0003-3553-9084
https://orcid.org/0000-0002-3242-7602
https://orcid.org/0000-0002-7158-1792
mailto:miahm@hvl.no
https://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com

M. Mortensen et al.

What socio-demographic and clinical factors contributes to incrzased

Five different cardiac
surgical interventions  surgery

Ono yoar fellaw-up aftar

Females, patients with low education and >40 years old have Increased fisk for

Patients with a post-operative stroke or ranale failure have & wo to three times

Mean sick leave abscene was found to be longer in females compared to men:

Patient's background, both clinical and socio-demographic, has an impact on sick leave
abscence, Interventions targeted on decreasing the risk of prolonged sick leave abscence.

The propartional distribution of sick leave absence in days the first year after surgery

Graphical
AbStraCt Key Question
sick leave after open-heart surgery?
. .
W = e
5456 patients  Nationwide
Key Finding
a sick leave >180 days
risk for prolonged sick leave >180 days.
Q 186 days d‘ 58 days.
Take Home Message
should be developed
R
g
s
0
s
Keywords

leave

Cardiac surgery ® Cohort ® Nationwide ® Registry study ® Registry-based cohort study ® Sick

Key Learning Points

What is already known?

What this study adds?

® 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.

® 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 attacks, and diabetes.
® There is a stark difference in prolonged SL risk between genders. Women demonstrate approximately twice the risk compared to men.

Introduction

Cardiac surgery is a complex and often life-saving procedure, and
more than a million patients annually undergo cardiac surgery
worldwide.! In the active working-age group, coronary artery bypass
grafting surgery (CABG) and aortic valve replacement (AVR) are the
most frequent procedures.? Although the results with regard to sur-
vival and severe complications after surgery are generally very good,?
patients’ ability to return to work (RTW) and reducing factors that
increase sick leave (SL) should be given more attention.

After hospital discharge, all patients are expected to have a period
of SL and rehabilitation due to the cardiovascular disease itself, the
general impact of extensive surgery, and the post-operative limitations
on patients due to the sternotomy.* In a recent review from our
research group, it was reported that SL could be as long as 30 weeks
for CABG and AVR, making the actual SL duration significantly longer
than expected by the patient and the clinician, as patients are generally
informed about a 6-8-week SL.> Furthermore, socio-demographic
and clinical factors have been identified as potential contributors
to longer SL durations and decreased ability to RTW. Females and

individuals with low primary education and income are reported to
have a higher incidence of not returning to work or having longer
periods of SL.6~% Patients with comorbidities or severely impaired
physical capacity are also less likely to RTW.6:10-12

In addition to its negative impact on patients’ health and quality of
life, SL is also a financial burden on society. While RTW should be
one of the primary goals of cardiac care after surgery, the existing lit-
erature on RTW outcomes after cardiac surgery is limited, with most
studies focusing solely on CABG or AVR."37"6 Hence, little is known
about the impact of combined surgical procedures, such as CABG
and AVR in addition to ascending aortic surgery (AAS), on work
absence.

This study aimed to address this gap in the literature by estimat-
ing the SL taken following five categories of first-time open-heart
surgery in an active working group of patients and identifying socio-
demographic and clinical factors contributing to increased SL. The
study findings could help healthcare professionals better understand
the factors that impact RTW outcomes after cardiac surgery, which
may, 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.

Materials and methods

Setting and patient sample

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 7).

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
dataset, containing 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,
(i) 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.> "

Clinical data collected from the NRCS were patients’ weight, height,
ejection fraction (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 M| 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
[<33000, 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 www.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.

Statistical analyses

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 percentages. 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 Stata release MP/19 (Stata Corporation
LLC, College Station, TX, USA).

Ethical 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
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Table | Study sample characteristics

All patients Female Male
Sex [n (%)] 5456 770 (14.1) 4686 (85.9)
Age (mean, SD?) 554 (7.9) 55.0 (8.9) 55.5(7.7)
Sick leave absence (mean, SD?) 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® [n (%)]
<33000 694 (12.7) 229 (29.7) 465 (9.9)
62000-33 000 2760 (50.6) 421 (54.7) 2339 (49.9)
95 000-62 000 1098 (20.1) 58 (7.5) 1040 (22.2)
>95000 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)
BMIC [n (%)]
Underweight 20 (0.4) 12 (1.6) 8 (0.1)
Normal weight 1115 (204) 236 (30.6) 879 (18.8)
Overweight 2041 (374) 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 (23) 22 (2.9) 102 (2.2)
Arterial disease [n (%)] 117 (2.1) 15 (2.0) 102 (2.2)
Previous heart infarction? [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® [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 | Continued
All patients
Ejection fraction [n (%)]
Normal 1382 (25.3)
Reduced 342 (6.3)
Missing 3732 (68.4)
Euroscore 1 [n (%)]
Low risk (0-2) 2021(37.0)
Medium risk (3-5) 1028 (18.8)
High risk (>6) 129 (2.4)
Missing 2278 (41.8)

Female Male
214 (27.8) 1168 (24.9)
26 (34) 316 (6.7)
530 (68.9) 3202 (68.3)
133 (17.3) 1888 (40.3)
221 (28.7) 807 (17.2)
33 (4.3) 96 (2.1)
383 (49.7) 1895 (40.4)

2Standard deviation.

5Euro.

“Body mass index.

9Three months prior surgery.

¢New York Heart Association Functional Classification.

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 Il or Il 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 7).

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).

Socio-demographic 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 33000-62000 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).

Clinical factors related to prolonged sick

leave

Patients with pre-operative comorbidities, diabetes mellitus, and pre-
vious Ml 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 >Ill 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 Sample characteristics by surgical intervention between the years 2012 and 2021 in five Norwegian

cardiac surgical centres

Characteristics

CABG?
(n = 3035)

Valve and
CABG?
(n = 329)

Valve and

aorta-surgery

(n = 488)

Valve-surgery
(n = 1451)

Ascending
aorta
(n=153)

Female
Age (mean =+ SD)
SLA® (mean + SD°)
Geographic region (%)
West
North
East
South
Mid
Missing
Education (%)
University/college >3 years
University/college 1-3 years
Secondary education 3 years
Primary education 10 years
Missing
Income EUR? (%)
<33000
62000-33 000
95000-62 000
>95000
Diabetes treatment (%)
Yes
No
Missing
Hypertension treatment (%)
Yes
No
Missing
Lung disease (%)
Yes
No
Missing
Previous heart infarction (%)
Yes
No
Missing
Arterial disease (%)
Yes
No
Missing
Post-operative stroke (%)
Yes
No
Missing
Pre-operative renal failure (%)
Yes
No
Missing

2744 (90.4)
291 (9.6)
56.9 (5.9)
163 (100)

1040 (34.3)
315 (103)
1017 (33.5)
84 (2.8)
175 (5.8)
404 (133)

855 (28.2)
556 (183)
1363 (44.9)
21 37)

27 (49)

373 (123)
1590 (52.4)
606 (20.0)
466 (15.3)

545 (18.0)
2284 (7522)
206 (6.8)

1342 (44.2)
1430 (47.1)
263 (8.7)

57 (1.9)
793 (26.1)
2185 (72.0)

306 (10.0)
539 (17.8)
2190 (72.2)

55 (1.8)
791 (26.1)
2189 (72.1)

10 (0.3)
2888 (95.2)
137 (4.5)

27 (0.9)
2775 (914)
233 (77)

297 (90.3)
32(97)
58.1 (6.1)
166 (99)

98 (29.8)
39 (11.8)
123 (37.4)
14 (4.3)

8 (24)

47 (14.3)
85 (25.8)
66 (20.1)
147 (44.7)
8 (24)

23 (7.0)

41 (12.5)
177 (53.8)
60 (18.2)
51 (15.5)

50 (15.2)
254 (77.2)
25 (7.6)

146 (44.4)
152 (46.2)
31 (9.4)

13 (4.0)
88 (26.7)
228 (69.3)

12 (37)
89 (27.1)
228 (69.3)

9(27)
93 (283)
227 (69.0)

4(12)
307 (933)
18 (5.5)

13 3.9)
297 (90.3)
19 (5.8)

404 (82.8)
84 (17.2)
514 (10.3)
156 (97)

132 (27.1)
55 (11.3)
190 (38.9)
25 (5.1)
19 (3.9)
67 (13.7)
144 (29.5)
103 (21.1)
193 (39.6)
21 (43)
27 (5.5)

47 (9.6)
223 (45.7)
115 (23.6)
103 (21.1)

17 (3.5)
451 (92.4)
20 (4.1)

133 (27.3)
329 (67.4)
26 (5.3)

5 (1.0)
198 (40.6)
285 (58.4)

2 (04)
203 (41.6)
283 (58.0)

34 (7.0)
170 (34.8)
284 (58.2)

8 (1.6)
459 (94.1)
21 (43)

17 3.5)
436 (89.3)
35(7.2)

1129 (77.8)
322 (222)
53.5 (9.6)
157 (96)

386 (26.6)
134 (9.2)
616 (42.5)
67 (4.6)
70 (4.8)
178 (12.3)
424 (29.2)
324 (182)
636 (43.9)
64 (4.4)
63 (43)

216 (14.9)
690 (47.5)
280 (19.3)
265 (18.3)

85 (5.9)
1290 (88.9)
76 (52)

404 (27.8)
970 (66.9)
77 (5.3)

42 (29)
500 (34.5)
909 (62.6)

5 (0.4)
540 (37.2)
906 (62.4)

14 (1.0)
521 (35.9)
916 (63.1)

8 (0.6)
1377 (94.9)
66 (4.5)

25 (1.7)
1306 (90.0)
120 (8.3)

112 (732)
41 (26.8)
52.7 (102)
174 (102)

52 (34.0)
15 (9.8)
53 (347)
6 (3.9)
4(26)
23 (15.0)

44 (28.8)
40 (26.1)
59 (38.6)
6(39)
4(26)

17 (11.1)
80 (52.3)
37 (24.2)
19 (12.4)

4(26)
143 (93.5)
6 (39)

66 (43.1)
80 (52.3)
7 (4.6)

7 (4.6)
38 (24.8)
108 (70.6)

1(0.6)
44 (288)
108 (70.6)

5(33)
37 (24.2)
111 (72.5)

7 (4.6)
141 (92.2)
5(32)

3(20)
144 (94.1)
6 (3.9)
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The impact of socio-demographic and clinical factors on sick leave after cardiac surgery

Table 2 Continued

Valve and
CABG? CABG?
Characteristics (n =3035) (n =329)
NYHA-class® (%)
1 253 (8.4) 18 (5.5)
2 1021 (33.6) 131 (39.8)
3 1269 (41.8) 132 (40.1)
4 215 (7.1) 16 (4.9)
Missing 277 (9.1) 32(9.7)
Euroscore 1 (mean + SD) 1.6 (1.6) 31(1.7)
Ejection fraction (%)
Normal 666 (21.9) 70 (21.3)
Reduced 179 (5.9) 32(9.7)
Missing 2190 (72.2) 227 (69.0)

Valve and Ascending
aorta-surgery Valve-surgery aorta

(n = 488) (n =1451) (n =153)
85 (17.4) 159 (11.0) 54 (35.3)
221 (45.3) 582 (40.1) 37 (242)
108 (22.1) 482 (33.2) 13 (8.5)
11(23) 43 (3.0 6(3.9)
63 (12.9) 185 (12.7) 43 (28.1)
55 3.0) 2.8 (1.5) 4.7 (3.8)
160 (32.8) 446 (30.7) 40 (26.2)
39 (8.0) 88 (6.1) 4 (26)
289 (59.2) 917 (63.2) 109 (71.2)

2Coronary artery bypass graft surgery.

5Sick leave absence.

“Standard deviation.

9Euro.

¢New York Heart Association Functional Classification.

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.'® 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.'”2 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.'®
The Norwegian social welfare system delivers free and equal access
to health care for all inhabitants, regardless of their employment
status. 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.?! Studies
have demonstrated that when the welfare systems are generous, SL
increases in the population,?? 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.> 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.!” 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.

Socio-demographic 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.®”-2* 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.?>2¢ 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.?’ 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.?® 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.?’
Regardless of their employment status, 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.3
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 impact SL directly. In accordance
with other studies, patients with higher education levels resumed
work earlier than those with a low academic level.?3" 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.3?
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Table 5 Odds ratio for the association between cardiac surgical intervention and sick leave at 3-6 and 6-12 months with the patients’ work category

Patients on sick leave >6 months

Patients on sick leave >3-6 months

Adjusted odds ratio?

-]
-
M
L wn
g
g
0
)
-
-
.
Y

Adjusted odds ratio?

Crude odds ratio

(95% confidence
interval) [P-value]

T
< -
[ H
-
R
T—3
VR
8 2
n o :
&fé'

(95% confidence
interval) [P-value]

(95% confidence
interval) [P-value]

3768 (69.8)

1974 (36.6)

All

25 (1.3)

45(12)

Missing

Professional categories

10
3 (0.9, 1.8) [0.206]

9 (1.3, 2.9) [0.001]
1.3 (05, 3.0) [0.589]

2.5

10
1.2 (0.9, 1.6) [0.304]
2.1 (1.4, 2.8) [0.001]
1.3 (0.7, 2.7) [0.436]
1.9 (14, 2.7) [0.001]
2.0 (1.4, 2.8) [0.001]
2.0 (1.3, 3.0) [0.001]

59 (28.1)
906 (31.5)

139 (66.2)
1842 (64.1)
588 (75.8)

Military

(0.7, 1.3) [0.645]

0.9

09 (0.7,1.2) [0.532]
1.6 (1.1, 2.2) [0.005]
0.9 (0.4, 1.8) [0.732]
1.9 (13, 2.7) [0.001]
1.8 (13, 2.5) [0.001]

19

Academics

343 (44.2)
14 (34.2)
285 (43.2)

5 (1.0, 2.1) [0.052]
09 (04, 1.9) [0.691]
2.1 (14, 3.1) [0.001]

2.0 (14, 3.0) [0.001]
5 (1.0, 2.5) [0.083]

Sales and services

26 (63.4)
520 (78.8)
486 (77.6)

Primary industries

(1.7, 3.8) [0.001]

Craftmanship

24 (1.7, 3.6) [0.001]
1.7 (1.1, 2.8) [0.018]

274 (43.8)

Machine and transport workers

3 (44.1)

(1.3, 3.0) [0.003]

167 (79.2)

Occupations without any requirements

2Adjusted model for age, sex, region, and comorbidities.

Our study found significant differences in the odds of SL >6
months regarding patients’ type of work. The typical ‘blue collar’ work,
where patients face manual tasks, had a two-fold chance for a high
SL compared with ‘white collar’ professions that are less physically
demanding. To prevent sternal complications, patients are advised
to restrict lifting up to 8-12 weeks following surgery.3® Even if the
post-operative period restricts heavy weightlifting or using the arms
due to the sternotomy, the SL duration in our study was longer
than expected from a clinical perspective for all the surgical inter-
ventions. Patients working in sales, service, and care professions had
double odds of a prolonged SL >6 months. According to the latest
International Labour Organization database figures, medical caring
personnel are 88% female and 12% male.3* Physically demanding tasks
typically performed in medical care professions may partly explain
the increased SL in women. These findings confirm earlier studies on
the difference between professionals and their work types.®12:24:35.36
Previous research has addressed the need for a more tailored evalua-
tion of sternal precautions adjusted to the type of work the patients
perform.’’

Previous studies have consistently pointed out that a patient’s eco-
nomic situation can serve as a significant indicator for predicting the
duration of SL.%Y In alignment with these earlier findings, this study
sought to explore the relationship between patients’ income levels
and their SL outcomes. Surprisingly, the results of this study revealed
a deviation from the previously reported trends. It was observed that
patients with an annual income below the average wages in Norway
had higher odds of experiencing a shorter SL when compared with
patients earning average salaries. This unexpected finding challenges
the conventional belief that individuals with lower incomes are more
prone to an extended period of absence from work.®?:31:38 These
findings highlight the complexity of the relationship between socioe-
conomic factors and SL outcomes. This call for further investigation
to understand the underlying mechanisms and potential confounding
variables that contribute to these contrasting results.

The study findings revealed intriguing regional variations in the
duration of SL. Specifically, the eastern region displayed higher odds of
SL lasting more than 6 months, whereas the western region exhibited
a tendency towards shorter SL durations. This regional disparity in SL
duration raises questions about the underlying factors contributing
to these differences. Previous studies have reported that patients
residing in rural areas tend to have faster RTW compared with those
in urban areas."3":3> However, this study discovered that regional dif-
ferences in SL duration were not influenced by an overrepresentation
of specific manual professions or educational levels. Furthermore, clin-
ical data regarding ES1, NYHA class, and comorbidities were evenly
distributed across the regions, ruling out these factors as potential
explanations for the observed regional variations. In light of these
intriguing findings, a hypothesis emerges that other underlying mech-
anisms may be at play, specific to each region, which influence the
duration of SL. Possible factors warranting exploration could include
differences in healthcare access, availability of rehabilitation services,
socioeconomic conditions, cultural attitudes towards work and illness,
or variations in work-related characteristics.

Clinical factors related to prolonged sick

leave

This study found that comorbidities and previous diseases play an
essential role in SL after cardiac surgery. Patients receiving diabetic
treatment had increased odds of a significantly longer SL than other
patients. From earlier research, it is observed that the management
of diabetic patients is essential during all phases of the hospital stay
and diabetes is an independent risk factor for mortality in cardiac
surgery patients.3* Compared with patients with normalized blood
levels, hyperglycaemia increases the likelihood of wound infections,

£20Z JaquiaAoN gz uo Jasn uabiag | 18y8)01|qigsiausianiun Aq 8182 2/y90peob/00oblya/ee0 1 01 /10p/ajonie-aoueApe/o0ooblys/woo-dno-olwapeoe//:sdiy Woll papeojumoc]



1

Downloaded from https://academic.oup.com/ehjqcco/advance-article/doi/10.1093/ehjgcco/qcad064/7324818 by Universitetsbiblioteket i Bergen user on 22 November 2023

"UO[IHISSE|D) [BUORDUN UORBIDOSSY 3B HIOA MONq
"UOIIEINPS pue ‘UOI3aU ‘SINIPIGIOWOD X3s ‘@3e o) [9pow palshipy/,

(8'11)8LTT Buissiy
[zze0]l (0T '80) €1 [ee00] (0T 0L) +L (eop) Ts [0060] (51 ‘9°0) O'L 1520l (91 °20) 1L 0 06 (9<) s y3iH
[9000] (91 “L'L) €1 [Loool (51 ‘1L €1 (6'8€) 00% [9so0] (sL 0L 'L lezo0]l ('L 0L T'L (S6L) €b2L (G—€) Sts wnipay
0l ol (1°g€) 899 ol ol (£9¢) €851 (2-0) st mo

] ®403soun3g
(069) TeLE Buissiy
[££10] (91 '6°0) TL [sy00] (91 ‘0'L) €71 @) L [br10l (271 '60) €1 [e900] (271 0')) €11 (59) 6vC paonpay
0l 0l (5'5€) 06 0l 0l (S+2) ve6 [ewLION

Co_uum.\_u’ :O_uuw._m_

(£01) 009 Buissin
[Loool (sT'el) 8L [Loo0l (ST L) 6L (L2p) L€) [prool (€T 11 91 [Loool Gz TL) L1 (6'9) v v
[szool (21 1L) €L [Loool (1 TV +L (e'0v) L08 [ze00] (91 “11) €1 [zo00] (971 ‘L)) €1 (8LE)1Lb¥L €
[96£°0] (€1 '8°0) O'L [e650] (€71 '6°0) 1L (5€€) 899 [e910] (51 '60) TL [18z0l ('L ‘6°0) L'L (£'5¢) ¥9€L 14
ol ol (£278) ¥81 0l ol (6'6) 9. L

q SSEP-YHAN

(99€) 6661 (669) €18¢
[anjea-4] (jeasayun [anjea-4] (jeassyun (%) u [anjea-4] (jeasayun [anjea-4] (jeassyun (%) u

9JUSpPYUOD %S6) 92USPKUOD %S6)
¢O13e4 Sppo pajsnipy one. sppo apnad

9JUSpPYUOD %S6) 9JUSPKUOD %S6)
<O13e4 sppo pajsnipy one. Sppo apnad

syjuow 9< DAEBI| HIIS YIM sjudijed syjuow 9—¢=< DABI| OIS YIIM sjudljed

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

| 240250.4Nn3 puUe ‘uoijde.dy uoi3dafo
‘UoIIEdYISSE|D [BUOIIIUNH UOIIBIDOSSY JJEIH JOA MIN Y3 YIIM SYIUOW 9< PUB £< JB IDUISE IAEI| ) IIS UDDMID]Q UOIJBIDOSSE dY3 J0) O13ed SPPO 9 d[eL



12

M. Mortensen et al.

pre-operative renal failure, and a more extended hospital stay in
cardiac surgery patients.>

Another decisive clinical factor for an increased SL was found in
patients with a previous Ml <3 months prior to cardiac surgery.
Available literature mentions pre- and post-operative Mls, while the
impact of recent pre-surgery Mls is rarely mentioned.** More research
on pre-Mls and SL is therefore warranted. Patients with a recent Ml
are known to be at risk of depression after the incident, as are patients
after cardiac surgery.**? Recognizing this, it could be interpreted that
patients with a recent Ml who were operated on shortly afterwards
have an increased risk of more complicated issues with regard to
depression. A planned treatment that improves a condition that has
worsened over time is a different starting point than having a life-
threatening condition followed by heart surgery. If hospitalization due
to an Ml occurred shortly before the cardiac surgical intervention,
it is reasonable to assume that the hospitalization contributed to a
post-hospital syndromed and consequently resulted in an extended
period of medical leave.*?

Stroke after cardiac surgery is a severe complication and has been
reported with an incidence of up to 4.6%.** In our study, the incidence
of perioperative stroke in the national registry was significantly lower
at 0.7%. Patients suffering a post-operative stroke were identified in
the study as those with the absolute highest odds of prolonged SL. In
general, stroke patients require around 90 days to RTW, and many do
not return directly to full-time work during the first year. Moreover,
about 50% of stroke patients have some degree of post-stroke cogni-
tive impairment during the first year.*>*¢ Understandably, the patients
who suffer from the effects of stroke will have a prolonged period of
SL, as they have to cope with both post-stroke issues and the impact
of their cardiac surgeries.

Patients who develop renal failure were found to have double OR
of SL >6 months in this study. Acute renal failure is a significant
post-operative complication, and the incidence has been reported in
the literature to vary between 5 and 19% after cardiac surgery. Renal
failure is a severe condition that is associated with reduced long-term
survival.*:*® Previous studies have focused on CABG surgery, while
this study, together with four other types of open-heart surgery,
describes a lower incidence than demonstrated in previous reports.*’
The consequences of renal failure on patients are apparent, as they
experience a prolonged hospital stay whether this was due to dialysis
or not. This extended hospitalization may be one of the contributing
factors to the increased odds of SL. Individuals who become de-
pendent of dialysis after hospital discharge are more likely to have
low employment rates, based on earlier research involving dialysis
patients.*’

Surgery involving the ascending aorta is widely recognized as carry-
ing a higher risk of perioperative complications, including bleeding and
stroke, in comparison to aortic valve surgery. Previous studies have
consistently highlighted these increased risks associated with AAS.>
In our study, we sought to explore the impact of different cardiac
surgical interventions on SL duration. Interestingly, we found that
AAS was significantly associated with longer SL durations, particularly
among women. Notably, women undergoing AAS had more than a
two-fold increased odds of experiencing prolonged SL lasting over
6 months compared with those undergoing AVR. Our study also
identified that patients >55 years undergoing AAS also have a two-
fold increased odds of SL >6 months. These findings highlight the
considerable impact of AAS on patients’ ability to RTW, particularly
for women. The higher odds of prolonged SL after AAS suggest
that the recovery process for this procedure may be more complex
and demanding, requiring extended rehabilitation and convalescence
periods.

Our study also corroborated existing literature by demonstrating
that aortic surgery, including surgery on the ascending aorta, was
associated with the highest frequency of bleeding and stroke com-

pared with other cardiac interventions.”" These findings reinforce the
known risk profile associated with aortic surgeries and underline the
importance of closely monitoring and managing these potential com-
plications. Taken together, our study provides valuable insights into the
relationship between different cardiac surgical interventions, SL, and
perioperative complications. Understanding the specific challenges
and risks associated with AAS, particularly in relation to prolonged
SL and perioperative complications, can aid healthcare professionals
in optimizing patient care and facilitating timely RTWV.

This study found the NYHA score to be predictive of high odds
of SL after cardiac surgery, assumed to be mainly related to cardiac
failure. Patients with NYHA score of Ill or IV were found to have
increased SL. NYHA score related to patients’ RTW has been demon-
strated in previous studies, although this has only been evaluated for
CABG or valve surgery.®'252 Our study shows a strong relation-
ship between the NYHA score and SL duration over all types of
open-heart surgery. This confirms previous results and identifies the
increase of SL in patients undergoing combined AVR/CABG surgery,
isolated AAS, and combined AVR and aortic surgery. As no patients
in the surgical groups had undergone less invasive surgery, including
off-pump CABG, application of rapid deployment aortic valve pros-
thesis, or mini-thoracotomy, the impact of minimal invasive methods
has not been evaluated in this study. Whether minimally invasive
surgical techniques can reduce SL following cardiac surgery may be
an appropriate research question for future studies.

According to the ES1 in our study, female patients have a higher
risk of post-operative mortality. However, in this study, lung disease
was the only pre-operative disease that was more frequent in females
compared with males. Female patients’ odds of longer SL seem un-
related to their degree of illness on admission to the hospital. From
the literature, it can be observed that in the first 5 years after cardiac
surgery, females have inferior cardiac and cerebrovascular outcomes
than men and also a tendency to a higher risk of perioperative M3
Unfortunately, female patients with cardiovascular diseases have been
underdiagnosed and understudied. Recent publications have specified
several strategies for preventing and treating cardiovascular disease in
women.?”>* Further studies on SL in direct relation to females are
warranted in the future.

Strengths and limitations of the
study

The Norwegian government funds the NRCS, and the register offers a
unique setting for performing epidemiological studies. Combining this
resource with the NWLA provides a large sample based on clinical and
work-related data, using an entire cardiac surgical population from five
cardiac surgical centres. The major strength of our study is the large
sample size, and the comparison of five distinct surgical procedures
based on clinical and socio-demographic factors. Working cardiac
surgical patients in Norway were included in this study, except for
those who were self-employed. The number of participants offered
satisfactory statistical power for the analyses. This study provides
us with the prevalence of SL in relation to working cardiac surgical
patients in Norway and may be generalizable to other Western high-
income countries.

While we have used data on SL that is considered reliable, the
NWLA lacks information on patients’ employment status after the
SL period, making it challenging to identify the actual number of
patients returning to work after cardiac surgery. Furthermore, the
group studied is a sub-group consisting of actively working patients.
Self-employed or unemployed patients are not included in this study,
and details of SL for these groups therefore cannot be provided. Each
cardiac surgical centre plots information on patients in the NRCS,
and 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.

Acknowledgement

The authors would like to extend our sincere gratitude to the Nor-
wegian Cardiac Surgery Register and the Norwegian Labour and
Welfare Administrations for granting permission to use their data,
which significantly enriched our research.

Funding
The main author (M.M.) is currently funded by a PhD scholarship from the
Western Norway University of Applied Sciences (HVL).

Conflict of interest: None declared.

Author contribution

The study was initiated and designed by Michael Mortensen and
Asgjerd L. Moi. Mortensen participated in all parts of the study, per-
formed the data analyses with the statistical support of Roy Miodini
Nilsen, and prepared the first and final drafts of the manuscript. All
authors contributed to the interpretation of data, as well as revisions
and completion of the final manuscript.

Data availability

Data from the NRCS and the NWLA have been used in this article.
The interpretation and reporting of these data are the sole responsi-
bility of the authors, and no endorsement by the NRCS or NWLA is
intended or should be inferred. The data underlying this article cannot
be shared publicly due to the privacy of individuals in the study.

References

1. Veluz JS, Leary MC. Cerebrovascular complications of cardiac surgery. In: Caplan LR,
Biller J, Leary MC, Lo EH, Thomas A, Yenari M Zhang JH, eds. Primer on Cerebrovascular
Diseases. 2nd ed. San Diego: Academic Press; 2017. p650-655. https://doi.org/10.
1016/B978-0-12-803058-5.00126-0

2. Nalysnyk L, Fahrbach K, Reynolds MW, Zhao SZ, Ross S. Adverse events in coro-
nary artery bypass graft (CABG) trials: a systematic review and analysis. Heart
2003;89:767—772. http://dx.doi.org/10.1136/heart.89.7.767

3. Ford ES, Capewell S. Coronary heart disease mortality among young adults in the
U.S. from 1980 through 2002: concealed leveling of mortality rates. | Am Coll Cardiol
2007;50:2128-2132. https://doi.org/10.1016/j.jacc.2007.05.056

4. DiMarco RF. Jr.. Postoperative care of the cardiac surgical patient. In: O’Donnell |M
Nacul FE, eds. Surgical Intensive Care Medicine. Boston: Springer; 2010. p535-566.
https://doi.org/10.1007/978-0-387-77893-8_47

5. Mortensen M, Sandvik R, Svendsen @S, Haaverstad R, Moi AL. Return to work
after coronary artery bypass grafting and aortic valve replacement surgery: a scoping
review. Scand | Caring Sci 2022;36:893-909. https://doi.org/10.1111/scs.13006

6. Butt JW, Rerth R, Kragholm K, Kristensen SL, Torp-Pedersen C, Gislason GH et al.
Return to the workforce following coronary artery bypass grafting: a Danish nation-

wide cohort study. Int | Cardiol 2018;251:15-21. https://doi.org/10.1016/j.ijcard.2017.
10.032

7. Simchen E, Naveh |, Zitser-Gurevich Y, Brown D, Galai N. Is participation in car-
diac rehabilitation programs associated with better quality of life and return to
work after coronary artery bypass operations? The Israeli CABG Study. Isr Med
Assoc | 2001;3:399-403. https://www.ima.org.il/MedicinelMA|/viewarticle.aspx?year=
2001&month=06&page=399

8. Pinto N, Shah P, Haluska B, Griffin R, Holliday ], Mundy J. Return to work after
coronary artery bypass in patients aged under 50 years. Asian Cardiovasc Thorac Ann
2012;20:387-391. https://doi.org/10.1177/0218492312437881

9. Hillberg V, Palomaki A, Kataja M, Tarkka M,Working After CABG Study Group.
Return to work after coronary artery bypass surgery. A 10-year follow-up study.
Scand Cardiovasc | 2009;43:277-284. https://doi.org/10.1080/14017430802506601

10. Noyez L, de Jager MJ, Markou ALP. Quality of life after cardiac surgery: underre-
searched research. Interact Cardiovasc Thorac Surg 2011;13:511-515. https://doi.org/
10.1510/icvts.2011.276311

11. Sellier P, Varaillac P, Chatellier G, D’Agrosa-Boiteux MC, Douard H, Dubois C et al.
Factors influencing return to work at one year after coronary bypass graft surgery:
results of the PERISCOP study. Eur | Cardiovasc Prev Rehabil 2003;10:469—475. https:
/ldoi.org/10.1097/01.hjr.0000106837.97722.86

12. Bradshaw P), Jamrozik K, Gilfillan IS, Thompson PL. Return to work after coro-
nary artery bypass surgery in a population of long-term survivors. Heart Lung Circ
2005;14:191-196. https://doi.org/10.1016/j.hlc.2004.12.022

13. Organisation for Economic Co-operation and Development. Sickness, Disability and
Work: Breaking the Barriers. Paris: Organisation for Economic Co-operation and
Development; 2010.

14. Eurostat. Final Report of the Expert Group on Quality of Life Indicators. Luxembourg:
Publications Office of the European Union; 2016.

15. Hiswals A-S, Marttila A, Mélstam E, Macassa G. Experiences of unemployment and
well-being after job loss during economic recession: results of a qualitative study in
east central Sweden. | Public Health Res 2017;6:995. https://doi.org/10.4081/jphr.2017.
995

16. Batic-Mujanovic O, Poric S, Pranjic N, Ramic E, Alibasic E, Karic E. Influence of
unemployment on mental health of the working age population. Mater Sociomed
2017;29:92-96. https://www.doi.org/10.5455/msm.2017.29.92-96

17. Shin YC, Kim SH, Kim DJ, Kim D), Kim ]S, Lim C, Park K-H et al. Sternal healing after
coronary artery bypass grafting using bilateral internal thoracic arteries: assessment by
computed tomography scan. Korean | Thorac Cardiovasc Surg 2015;48:33-39. https://
doi.org/10.5090/kjtcs.2015.48.1.33

18. Andreasen JJ. [Convalescence and sick leave following cardiac surgery]. Ugeskr Laeger
2009;171:2910-2913.

19. Worcester MU, Elliott PC, Turner A, Pereira ], Murphy BM, Le Grande MR et al.
Resumption of work after acute coronary syndrome or coronary artery bypass graft
surgery. Heart Lung Circ 2014;23:444-453. https://doi.org/10.1016/j.h1c.2013.10.093

20. Owens SG, Agnew ], Curbow B, Selnes O, Fitzgerald S. The association of neu-
rocognitive decline and other variables with return to work, hobbies, and activities
of daily living after coronary artery bypass graft surgery. Phys Occup Ther Geriatr
2010;28:348-359. https://doi.org/10.3109/02703181.2010.535120

21. Hemmings P, Prinz C. Sickness and disability systems: comparing outcomes and
policies in Norway with those in Sweden, the Netherlands and Switzerland. OECD
Economics Department Working Papers, No. 1601. Paris: OECD Publishing; 2020.

22. Henrekson M, Persson M. The effects on sick leave of changes in the sickness
insurance system. | Labor Econ 2004;22:87-113. https://doi.org/10.1086/380404

23. Voss M, Ivert T, Pehrsson K, Hammar N, Alexanderson K, Nilsson T et al. Sickness
absence following coronary revascularisation. A national study of women and men
of working age in Sweden 1994-2006. PLoS One 2012;7:e40952. https://doi.org/10.
1371/journal.pone.0040952

24. Mark DB, Lam LC, Lee KL, Jones RH, Pryor DB, Stack RS et al. Effects of coronary
angioplasty, coronary bypass surgery, and medical therapy on employment in patients
with coronary artery disease. A prospective comparison study. Ann Intern Med
1994;120:111-117. https:/doi.org/10.7326/0003-4819-120-2-199401150-00003

25. Qyeflaten |, Maeland S, Haukenes I. Independent medical evaluation of general practi-
tioners’ follow-up of sick-listed patients: a cross-sectional study in Norway. BMJ Open
2020;10:e032776. http://dx.doi.org/10.1136/bmjopen-2019-032776

26. Mastekaasa A, Melsom AM. Occupational segregation and gender differences in sick-
ness absence: evidence from 17 European countries. Eur Sociol Rev 2014;30:582-594.
http://dx.doi.org/10.1093/esr/jcu059

27. Vogel B, Acevedo M, Appelman Y, Merz CNB, Chieffo A, Figtree GA et al. The Lancet
women and cardiovascular disease Commission: reducing the global burden by 2030.
Lancet 2021;397:2385-2438. https://doi.org/10.1016/S0140-6736(21)00684-X

28. Evans DK, Akmal M, Jakiela P. Gender gaps in education: the long view. [ZA | Dev Migr
2021;12. https://doi.org/10.2478/izajodm-2021-0001

29. Meara K, Pastore F, Webster A. The gender pay gap in the USA: a matching study.
J Popul Econ 2020;33:271-305. https:/doi.org/10.1007/s00148-019-00743-8

30. Bjarnason-Wehrens B, Grande G, Loewel H, Vdller H, Mittag O. Gender-specific
issues in cardiac rehabilitation: do women with ischaemic heart disease need specially

£20Z JaquiaAoN gz uo Jasn uabiag | 18y8)01|qigsiausianiun Aq 8182 2/y90peob/00oblya/ee0 1 01 /10p/ajonie-aoueApe/o0ooblys/woo-dno-olwapeoe//:sdiy Woll papeojumoc]


https://doi.org/10.1016/B978-0-12-803058-5.00126-0
http://dx.doi.org/10.1136/heart.89.7.767
https://doi.org/10.1016/j.jacc.2007.05.056
https://doi.org/10.1007/978-0-387-77893-8_47
https://doi.org/10.1111/scs.13006
https://doi.org/10.1016/j.ijcard.2017.10.032
https://www.ima.org.il/MedicineIMAJ/viewarticle.aspx?year=2001&month=06&page=399
https://doi.org/10.1177/0218492312437881
https://doi.org/10.1080/14017430802506601
https://doi.org/10.1510/icvts.2011.276311
https://doi.org/10.1097/01.hjr.0000106837.97722.86
https://doi.org/10.1016/j.hlc.2004.12.022
https://doi.org/10.4081/jphr.2017.995
https://www.doi.org/10.5455/msm.2017.29.92-96
https://doi.org/10.5090/kjtcs.2015.48.1.33
https://doi.org/10.1016/j.hlc.2013.10.093
https://doi.org/10.3109/02703181.2010.535120
https://doi.org/10.1086/380404
https://doi.org/10.1371/journal.pone.0040952
https://doi.org/10.7326/0003-4819-120-2-199401150-00003
http://dx.doi.org/10.1136/bmjopen-2019-032776
http://dx.doi.org/10.1093/esr/jcu059
https://doi.org/10.1016/S0140-6736(21)00684-X
https://doi.org/10.2478/izajodm-2021-0001
https://doi.org/10.1007/s00148-019-00743-8

14

M. Mortensen et al.

31.

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

tailored programmes? Eur | Prev Cardiol 2007;14:163-171. https://doi.org/10.1097/
HJR.0b013e3280128bce

Speziale G, Bilotta F, Ruvolo G, Fattouch K, Marino B. Return to work and qual-
ity of life measurement in coronary artery bypass grafting. Eur | Cardiothorac Surg
1996;10:852-858. https://doi.org/10.1016/51010-7940(96)80310-1

Jansen T, Rademakers ], Waverijn G, Verheij R, Osborne R, Heijmans M. The role
of health literacy in explaining the association between educational attainment and
the use of out-of-hours primary care services in chronically ill people: a survey study.
BMC Health Serv Res 2018;18:394. https:/doi.org/10.1186/5s12913-018-3197-4
Pengelly J, Pengelly M, Lin K-Y, Royse C, Royse A, Bryant A et al. Resistance training
following median sternotomy: a systematic review and meta-analysis. Heart Lung Circ
2019;28:1549-1559. https://doi.org/10.1016/j.h1c.2019.05.097

International Labour Organization. These Occupations Are Dominated by Women.
https://ilostat.ilo.org/these-occupations-are-dominated-by-women/ (7 June 2023).
Lundbom J, Myhre HO, Ystgaard B, Bolz K-D, Hammervold R, Levang OW. Factors
influencing return to work after aortocoronary bypass surgery. Scand | Thorac Cardio-
vasc Surg 1992;26:187-192. https://doi.org/10.3109/14017439209099076

Munro WS. Work before and after coronary artery bypass grafting. | Soc Occup Med
1990;40:59—64. https://doi.org/10.1093/occmed/40.2.59

Cahalin LP, Lapier TK, Shaw DK. Sternal precautions: is it time for change? Precau-
tions versus restrictions—a review of literature and recommendations for revision.
Cardiopulm Phys Ther | 2011;22:5-15.

Bergvik S, Serlie T, Wynn R. Coronary patients who returned to work had stronger
internal locus of control beliefs than those who did not return to work. Br | Health
Psychol 2012;17:596-608. https:/doi.org/10.1111/.2044-8287.2011.02058.x

Doenst T, Wijeysundera D, Karkouti K, Zechner C, Maganti M, Rao V et al. Hyper-
glycemia during cardiopulmonary bypass is an independent risk factor for mortality
in patients undergoing cardiac surgery. | Thorac Cardiovasc Surg 2005;130:1144.
https://doi.org/10.1016/}.jtcvs.2005.05.049

Pretto P, Martins GF, Biscaro A, Kruczan DD, Jessen B. Perioperative myocardial
infarction in patients undergoing myocardial revascularization surgery. Rev Bras Cir
Cardiovasc 2015;30:49-54. https://doi.org/10.5935/1678-9741.20140059

Tully PJ, Baker RA. Depression, anxiety, and cardiac morbidity outcomes after coro-
nary artery bypass surgery: a contemporary and practical review. | Geriatr Cardiol
2012;9:197-208. https://doi.org/10.3724/SP).1263.2011.12221

Frasure-Smith N, Lespérance F, Talajic M. Depression and 18-month prognosis after
myocardial infarction. Circulation 1995;91:999—-1005. https://doi.org/10.1161/01.CIR.
91.4.999

Krumholz HM. Post-hospital syndrome—a condition of generalized risk. N Engl | Med
2013;368:100-102. https://doi.org/10.1056/NEJMp1212324

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Bucerius J, Gummert JF, Borger MA, Walther T, Doll N, Onnasch JF et al. Stroke after
cardiac surgery: a risk factor analysis of 16,184 consecutive adult patients. Ann Thorac
Surg 2003;75:472-478. https://doi.org/10.1016/S0003-4975(02)04370-9

Radford K, Grant M, Sinclair EJ, Kettlewell ], Watkin C. Describing return to work
after stroke: a feasibility trial of 12-month outcomes. | Rehabil Med 2020;52:jrm00048.
https://www.doi.org/10.2340/16501977-2647

Sexton E, Mcloughlin A, Williams DJ, Merriman NA, Donnelly N, Rohde D et al.
Systematic review and meta-analysis of the prevalence of cognitive impairment no
dementia in the first year post-stroke. Eur Stroke | 2019;4:160-171. https://doi.org/
10.1177/2396987318825484

Kuitunen A, Vento A, Suojaranta-Ylinen R, Pettild V. Acute renal failure after cardiac
surgery: evaluation of the RIFLE classification. Ann Thorac Surg 2006;81:542-546.
https://doi.org/10.1016/j.athoracsur.2005.07.047

Elghoneimy YA, Al Qahtani A, Almontasheri SA, Tawhari Y, Alshehri M, Al-
shahrani AH et al. Renal impairment after cardiac surgery: risk factors, outcome
and cost effectiveness. Cureus 2020;12:e11694. https://www.doi.org/10.7759/cureus.
11694

Kirkeskov L, Carlsen RK, Lund T, Buus NH. Employment of patients with kidney
failure treated with dialysis or kidney transplantation—a systematic review and meta-
analysis. BMC Nephrol 2021;22:348. https:/doi.org/10.1186/512882-021-02552-2
Agarwal S, Kendall J, Quarterman C. Perioperative management of thoracic and
thoracoabdominal aneurysms. BJA Educ 2019;19:119-125. https://doi.org/10.1016/j.
bjae.2019.01.004

Erbel R, Aboyans V, Boileau C, Bossone E, Bartolomeo RD, Eggebrecht H et al. 2014
ESC Guidelines on the diagnosis and treatment of aortic diseases: document covering
acute and chronic aortic diseases of the thoracic and abdominal aorta of the adult.
The Task Force for the Diagnosis and Treatment of Aortic Diseases of the European
Society of Cardiology (ESC). Eur Heart | 2014;35:2873-2926. https://doi.org/10.1093/
eurheartj/ehu281

Davoodi S, Sheikhvatan M, Karimi A, Hossein Ahmadi S, Sheikhfathollahi M. Determi-
nants of social activity and work status after coronary bypass surgery. Asian Cardiovasc
Thorac Ann 2010;18:551-556. https:/doi.org/10.1177/0218492310386630

Gaudino M, Di Franco A, Alexander JH, Bakaeen F, Egorova N, Kurlansky P et al. Sex
differences in outcomes after coronary artery bypass grafting: a pooled analysis of
individual patient data. Eur Heart | 2021;43:18-28. https://doi.org/10.1093/eurheartj/
ehab504

Mehta LS, Beckie TM, DeVon HA, Grines CL, Krumholz HM, Johnson MN et al.
Acute myocardial infarction in women: a scientific statement from the Ameri-
can Heart Association. Circulation 2016;133:916-947. https://doi.org/10.1161/CIR.
0000000000000351

© The Author(s) 2023. Published by Oxford University Press on behalf of the European Society of Cardiology. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

£20Z JaquiaAoN gz uo Jasn uabiag | 18y8)01|qigsiausianiun Aq 8182 2/y90peob/00oblya/ee0 1 01 /10p/ajonie-aoueApe/o0ooblys/woo-dno-olwapeoe//:sdiy Woll papeojumoc]


https://doi.org/10.1097/HJR.0b013e3280128bce
https://doi.org/10.1016/S1010-7940(96)80310-1
https://doi.org/10.1186/s12913-018-3197-4
https://doi.org/10.1016/j.hlc.2019.05.097
https://ilostat.ilo.org/these-occupations-are-dominated-by-women/
https://doi.org/10.3109/14017439209099076
https://doi.org/10.1093/occmed/40.2.59
https://doi.org/10.1111/j.2044-8287.2011.02058.x
https://doi.org/10.1016/j.jtcvs.2005.05.049
https://doi.org/10.5935/1678-9741.20140059
https://doi.org/10.3724/SP.J.1263.2011.12221
https://doi.org/10.1161/01.CIR.91.4.999
https://doi.org/10.1056/NEJMp1212324
https://doi.org/10.1016/S0003-4975(02)04370-9
https://www.doi.org/10.2340/16501977-2647
https://doi.org/10.1177/2396987318825484
https://doi.org/10.1016/j.athoracsur.2005.07.047
https://www.doi.org/10.7759/cureus.11694
https://doi.org/10.1186/s12882-021-02552-2
https://doi.org/10.1016/j.bjae.2019.01.004
https://doi.org/10.1093/eurheartj/ehu281
https://doi.org/10.1177/0218492310386630
https://doi.org/10.1093/eurheartj/ehab504
https://doi.org/10.1161/CIR.0000000000000351
https://creativecommons.org/licenses/by-nc/4.0/
mailto:journals.permissions@oup.com

	Key Learning Points
	Introduction
	Materials and methods
	Setting and patient sample
	Register and database data
	Outcome measures
	Statistical analyses
	Ethical considerations
	Results
	Study sample characteristics
	Socio-demographic factors related to a prolonged sick leave
	Clinical factors related to prolonged sick leave
	Discussion
	Socio-demographic factors related to a prolonged sick leave
	Clinical factors related to prolonged sick leave
	Strengths and limitations of the study
	Conclusion
	Acknowledgement
	Funding
	Author contribution
	Data availability
	References

