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ACUTE MYOCARDIAL INFARCTION
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Objective: To compare a structuralized sick-leave 
programme with usual care sick-leave management 
in patients after an acute myocardial infarction. 
We hypothesize that a structured sick-leave pro-
gramme will yield a faster return to work without 
negatively affecting quality of life.
Methods: Patients admitted to Oslo University 
Hospital due to an acute myocardial infarction were 
included in the study. Patients were randomized 
into an intervention group or a conventional care 
group. Patients randomized to the intervention 
group were provided with a standard programme 
with full-time sick leave for 2 weeks after discharge 
and then encouraged to return to work. The sick 
leave of the conventional group was mainly mana-
ged by their general practitioner. 
Results: A total of 143 patients were included in the 
study. The conventional care group had a mean of 
20.4 days absent from work, while that of the inter-
vention group was significantly lower, with a mean 
of 17.2 days (p < 0.001) absent. There was no signi-
ficant change in quality of life between the groups.
Conclusion: These findings strengthen the case 
for structuralized follow-up of patients with acute 
myocardial infarction, as this will have positive 
economic consequences for the patient and society 
as a whole, without making quality of life worse. 
Further investigation, with a larger study popula-
tion, is warranted to determine the extent of health 
benefits conferred by early return to work.

changed radically during recent decades. Patients are 
usually re-vascularized and mobilized during the first 
few days after the event, and numerous research projects 
have been performed with the aim of improving the 
outcome of acute coronary syndrome (3–5).

Traditionally, much less effort has been put into 
optimizing the follow-up procedure after an acute life-
threatening event, such as myocardial infarction, than has 
been applied to treatment (6). However, recent studies 
have shown that structured follow-up can be beneficial for 
patients’ quality of life after myocardial infarction (7–9).

Short- and long-term absence from work after an 
acute myocardial infarction is associated with substan-
tial costs for society (2, 10). A long absence may also 
make it more difficult for the patient to return to work 
(11–14). In many countries there are no clear guidelines 
about the optimal duration and degree of sick leave with 
this condition, and scientific data guiding doctors are 
extremely sparse. Furthermore, sick-listing practices 
for cardiac patients vary considerably among countries 
(15). The Norwegian Directorate of Health recommends 
between 2 and 4 weeks’ sick leave after myocardial 

LAY ABSTRACT
This study aimed to compare a structuralized sick-leave 
programme with usual care sick-leave management 
in patients after an acute myocardial infarction. The 
study included 143 patients who were admitted to Oslo 
University Hospital due to an acute myocardial infarction. 
Patients were randomized to an intervention group or a 
conventional care group. The intervention group follo-
wed a standard programme with full-time sick leave for 
2 weeks after discharge, and were then encouraged to 
return to work. Intervention group patients had access to 
a telephone number to contact a cardiologist for advice 
if needed. The sick leave of the conventional group was 
mainly managed by their general practitioner. The sick 
leave of the intervention group was, 3.2 days shorter, 
whereas there was no difference in quality of life between 
the groups. In conclusion, these results indicate potenti-
ally large positive economic consequences of a structura-
lized sick-leave programme for patients and for society as 
a whole, with no worsening in quality of life. 
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The prevalence of cardiovascular disease is high (1). 
It poses a high economic burden in many countries 

(2). Treatment of acute myocardial infarction has 
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infarction (16). This observed different practice may 
be due to various factors, e.g. different health insurance 
systems, labour market conditions, culture and sick-
listing traditions among physicians.

The aim of this study is to compare a structuralized 
sick-leave programme with usual care sick-leave mana-
gement for patients after acute myocardial infarction.

METHODS

Participants and randomization

A total of 143 patients who were admitted to Oslo Univer-
sity Hospital due to an acute myocardial infarction were 
included in the study. All patients were assessed against 
the inclusion/exclusion criteria (Table I). Included patients 
were randomized into either an intervention group or a 
conventional care group by simple randomization (17); 
random allocation was performed by drawing a numbered 
ticket, corresponding to one of the 2 study groups. The 
number of tickets that were prepared for the study was 
set after calculating sample size, and ensured balanced 
randomization between the study groups. 

Sample size calculations showed that approximately 
50 patients per study groups would allow 80% power 
for detecting a clinically significant difference in 
each of the Medical Outcomes Study Short Form-36 
(SF-36) health domains with p = 0.05. A total of 100 
patients would also offer greater than 80% power 
to detect a clinically worthwhile 0.1 ± 0.2 standard 
deviation (SD) difference in utility scores on the 
Utility-Based Quality of Life – Heart (UBQ-H) 
questionnaire. In order to allow for patients lost to 
follow-up it was decided to include approximately 
120 patients in the study.
ClinicalTrials.gov Identifier. NCT01108653.

Study groups

All patients were transferred back to their local hospi-
tals after revascularization therapy at Oslo University 
Hospital. 

The intervention group followed a structuralized 
programme with full-time sick-leave for 2 weeks after 
discharge. They were also given a telephone number to 

contact a cardiologist and a nurse at the department of 
cardiology, for support and questions during office time. 
After the initial 2-week sick leave, the patients were encou-
raged to return to work full time or part time according to 
individual requirements. The patients’ general practitioners 
were also instructed to help the patients to return to work 
as soon as possible.

The conventional group was sick-listed according to 
the discharging doctor’s assessment, and received no 
special follow-up or advice on when to return to work.

Outcome measures

Sick-leave duration. The length of every patient’s ab-
sence from work was recorded at the 12-month control. 
The duration of sick leave was calculated from the 
day of discharge from the hospital to the first day the 
subject returned to paid work.

Quality of life. Quality of life measures were perfor-
med at baseline and at 12 months, using the Utility-
Based Quality of Life – Heart (UBQ-H), and the SF-36 
and questionnaires.

The SF-36 from the RAND Corporation is a well-
established survey of patient health, both physical and 
mental, and is validated for the use in monitoring and 
assessing care outcomes in adult patients. The SF-36 
guides suggest that a difference of 10 points between 
groups per domain indicates a clinically significant 
difference (18, 19).

The UBQ-H was developed specifically for use 
in coronary artery disease. Components of UBQ-H 
include physical, psychological and social measures. It 
also includes 3 summary measures of quality of life; a 
time trade-off item, a rating scale and an ordinal health 
assessment item (20).

Statistical analysis

In this study a total of 143 patients were included 
to cover for patients lost to follow-up. Statistical 
analysis was performed using the SPSS Statistics 
26 software. Data were tested for normality using 
the Kolmogorov–Smirnov test. Unpaired t-tests, χ2 
tests and Mann–Whitney U tests for non-normal 
data were used for comparisons between groups. 
Statistical significance was inferred when p < 0.05. 
All results are presented unadjusted for multiple 
comparisons.

RESULTS

Study population and characteristics

A total of 143 patients were included in the study. 
However, 17 were lost to follow-up, of whom 13 did 

Table I. Inclusion/exclusion criteria

Criteria Inclusion Exclusion
Age, years < 65 > 65
Employment Regular, full-time None/Sporadic

Professional drivers
Complications from 
acute myocardial 
infarction

Heart failure
Malignant arrhythmia
Major bleeding
Coronary artery by-pass surgery.
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The conventional care group had a mean of 20.4 
(95% CI 18.9 – 21.8) days absent from work, while 
that of the intervention group was significantly lower, 
with a mean of 17.2 (95% CI 16.2 -18.2) days absent 
(Fig. 1). The difference in absence between the 2 
groups was statistically significant (2-sample t-test 
p-value < 0.001).

Quality of life 

Results at baseline (intervention vs control group) of 
quality of life using the UBQ-H questionnaire were 
not statistically different (0.9576 and 0.9587, respec-
tively; p = 0.45 for difference between trial arms). 
Utility measures increased relative to baseline in both 
treatment arms over 12 months. At 12 months there 
was a non-significant improvement from baseline 
in both groups; 0.012 (95% CI 0.001–0.024) in the 
intervention group, and 0.010 (95% CI –0.001–0.022) 
in the control group. The difference between im-

Table II. Baseline characteristics

Characteristics
Conventional 
(n = 71)

Intervention 
(n = 72)

Physical characteristics
 Sex (M:F), n 38:33 37:35
 Age, years 54.0 54.1
Clinical details on index admission, n
 Index diagnosis (NSTEMI:STEMI) 48:23 50:22
 Prior acute myocardial infarction or PCI 19 21
Coronary risk factors*, n (%)
 Family history for coronary artery disease 18 (25.2) 23 (31.9)
 Hypercholesterolaemia 32 (44.8) 34 (46.9)
 Hypertension 30 (42) 32 (44.6)
 Current smoker 15 (21) 14 (19.3)
 Diabetes mellitus 12 (17.8) 11 (15.1)
 Obesity 21 (29.4) 24 (33.1)
Medication at discharge from primary hospitalization, n (%)
 Aspirin 71 (100) 72 (100)
 Antiarrhythmic agent 8 (11.2) 10 (11)
  β-blocker 69 (96.6) 71 (97.9)
 ACE-I 27 (37.8) 29 (40)
 Diuretic 11 (15.5) 10 (13.8)
 Insulin 7 (9.8) 4 (5.5)
 Oral hypoglycaemic agent 6 (8.5) 6 (8.2)
 Statin 71 (100) 72 (100)
M: male; F: female; AMI: acute myocardial infarction; PCI: percutaneous 
coronary intervention; ACE-I: angiotensin-converting-enzyme inhibitors.
* Family history of coronary artery disease: first degree relative aged < 60 
years with an acute coronary event; hypercholesterolemia: total cholesterol 
level, 5,0 mmol/L; hypertension: blood pressure, 140/90 mmHg; diabetes: 
fasting plasma glucose level, 7.8 mmol/L; obesity: body mass index, > 30 
kg·m-2). 
All patient data were collected upon discharge from primary hospitalization.

Table III. Quality of life Medical Outcomes Study Short Form-36 (SF-36) questionnaire: mean results for conventional and interventional 
groups

Quality of life measure (SF-36) 

Conventional (n = 62) Intervention (n = 64)
Comparison between study groups 

(2-sample t-test) p-value

Baseline 12 months Baseline 12 months Baseline 12 months
Physical functioning 69.8 72.6 70.5 75.4 0.64 0.15
Limitations due to physical health 49.2 56.1 49.6 57 0.92 0.83
Limitations due to emotional problems 57.6 59.2 60.5 62.6 0.53 0.44
Vitality 53.3 54.4 52.7 53.9 0.8 0.84
Mental health 68.1 67.9 67.6 68.1 0.761 0.903
Social functioning 71.5 73.4 70.7 72.8 0.7 0.792
Bodily pain 73.3 75.2 72.7 74.9 0.737 0.897
General health 58.1 59.5 60.5 61.7 0.226 0.254

Fig. 1. Mean days absent from work after discharge. Comparing the 2 
groups using unpaired t-test gives a p-value < 0.001. Days absent are 
calculated from the day of discharge from the hospital to the day of 
return to paid work. 95% CI: 95% confidence interval; SD: standard 
deviation. 

not attend for scheduled control and 4 were excluded 
for concurrent medical reasons.

All baseline characteristics were well balanced bet-
ween the study groups (Table II). Of the 143 patients 
who entered the study, 98 (68.5%) had an index 
diagnosis of non-ST-elevation myocardial infarction 
(NSTEMI), while 45 (31.5%), had an index diagnosis of 
ST-elevation myocardial infarction (STEMI). Further-
more, 140 (97,9%) patients underwent percutaneous 
coronary intervention (PCI) as primary treatment, and 
41 (28.7%) patients had a previous history of acute 
myocardial infarction or PCI.

Absence from work 

The whole study group was 18.8 (95% confiden-
ce  interval (95% CI) 17.9–19.7) days absent from 
work.

J Rehabil Med 55, 2023

https://medicaljournalssweden.se/index.php/jrm/index


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

Structuralized sick leave for patients after acute myocardial infarction p. 4 of 5

provements in the study groups was not significant 
(p = 0.36).

At baseline the difference in SF-36 results between 
the 2 groups was not significant when assessing gene-
ral health (p = 0.226). The conventional group scored 
58.1 in the questionnaire, while the intervention group 
scored 59.5. After 12 months the results improved 
for both groups, although only marginally (p = 0.254) 
(Table III).

Readmissions and telephone use

During follow-up, 9 patients from the intervention 
group and 12 patients from the conventional group 
required readmission on a total of 36 occasions. The 
total number of readmissions was not significantly 
higher for the conventional group (20 vs 16; p = 0.50).

Also, 10 patients (16%) from the intervention group 
contacted the cardiologist or nurse by phone a total of 
16 times. Of these calls 69% (n = 11) occurred within 
the first week after discharge from hospital.

DISCUSSION

This trial is one of the first to assess the effect of 
a structuralized sick-leave programme on patients 
after acute myocardial infarction. The results show 
that the structuralized sick-leave programme had an 
effect in decreasing the number of days absent from 
work, without affecting the quality of life negatively. 
Furthermore, there was no significant difference in the 
number of readmissions.

Patients in the intervention group had, on average, 3.2 
days shorter absence from work than patients in the con-
trol group. This reduction in length of sick leave would 
have positive consequences from a health economic 
perspective, the details of which require further study.

These results show a significantly shorter absence 
from work compared with the studies of Català et al. 
(8) and Babić et al. (21). There may be several reasons 
for this. Firstly, Catelà et al. performed an observa-
tional, retrospective study, in which all patients aged 
18–65 years hospitalized with ischaemic heart disease 
in Catalonia between 2008 and 2011 were included. 
There was no exclusion of patients on the basis of 
post-infarction heart failure (HF) or arrhythmia, or 
type of intervention. Secondly, the patient population 
also included patients with stable angina pectoris, a 
group that is often managed differently from patients 
with acute myocardial infarction.

Babić et al. reported a mean of 126 days absence 
from work in patients in Croatia with ST-elevation 
infarction (21). This study also differs from the current 
study, in that only patients with STEMI were assessed, 

and patients with post-infarction complications were 
included.

Furthermore, regional differences in sick-listing 
practices may also contribute to the difference in 
observed results. National guidelines in Norway sug-
gest that 2–4 weeks of sick-leave is sufficient after 
uncomplicated acute myocardial infarction (16). This, 
in combination with the above-mentioned differences 
in study design, may have contributed to different 
results in the current study compared with those of 
Català et al. (8) and Babić et al. (21).

Both quality of life assessments in the current study 
indicate no negative change in quality of life measures 
for the intervention group. For the whole study popula-
tion there is a non-significant, although positive, trend 
in quality of life measures when comparing baseline 
with 12 months. This is expected, as undergoing suc-
cessful revascularization of stenotic coronary arteries 
can greatly alleviate the burden of symptoms.

Moreover, in the current study there was no signifi-
cant difference in the number of readmissions between 
the 2 groups. In total 16.6% (n = 21) of the patients 
in the current study required readmission within the 
first year after discharge. This correlates well with 
other studies, and further supports the hypothesis that 
a structuralized sick-leave programme in this selected 
group of patients does not have a negative effect on 
physical or mental health (22, 23).

Interestingly, there was fairly low use of the telephone 
number issued to the patients in the intervention group. 
The majority of calls were made in the first week after 
discharge. This may indicate that some patients would 
benefit from a post-discharge call. However, it remains 
unclear which patients will benefit the most from this.

The major limitations of the current study include the 
small sample size and lack of continuity in inclusion 
and follow-up of the patients. Furthermore, the small 
sample size is likely to have limited the ability to detect 
significant changes that may exist in quality of life. It is 
also important to note that these findings apply to a select 
group of patients under the age of 65 years, without any 
form of post-myocardial infarction complications.

These findings strengthen the case for structuralized 
follow-up of patients with acute myocardial infarction, 
as this would have positive economic consequences 
for the patient and for society as a whole. Further 
research, with a larger study population, is warranted 
to determine the extent of health benefits conferred by 
early return to work.
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