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Abstract
Objectives: To investigate the aspects of return to work, socio-economic and quality of life aspects in 145 employed patients 
under 60 years of age treated with primary percutaneous coronary intervention for acute ST-elevation myocardial infarc-
tion. Material and Methods: During hospital treatment demographic and clinical data was collected. Data about major 
adverse cardiovascular events, rehabilitation, sick leave, discharge from job and retirement, salary, major life events and 
estimation of quality of life after myocardial infarction were obtained after follow-up (mean: 836±242 days). Results: 
Average sick leave was 126±125 days. Following myocardial infarction, 3.4% of patients were discharged from their jobs 
while 31.7% retired. Lower salary was reported in 17.9% patients, major life events in 9.7%, while 40.7% estimated quality 
of life as worse following the event. Longer hospitalization was reported in patients transferred from surrounding counties, 
those with inferior myocardial wall and right coronary artery affected. Age, hyperlipoproteinemia and lower education de-
gree were connected to permanent working cessation. Significant salary decrease was observed in male patients. Employer 
type was related to sick leave duration. Impaired quality of life was observed in patients who underwent in-hospital rehabili-
tation and those from surrounding counties. Longer sick leave was observed in patients with lower income before and after 
myocardial infarction. These patients reported lower quality of life after myocardial infarction. Conclusions: Inadequate 
health policy and delayed cardiac rehabilitation after myocardial infarction may lead to prolonged hospitalization and sick 
leave as well as lower quality of life after the event, regardless of optimal treatment in acute phase of disease.
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ejection fraction, low exercise capacity), age plays the 
most important role, while medical factors in general are 
less relevant. In dealing with psychosocial factors (anxi-
ety, depression, stress at the workplace, motivation to 
resume work, patients’ own perception of the severity of 
the disease) employer’s role and sometimes psychiatrist’s 
role is important. Finally, economic and job related fac-
tors (health insurance benefits and other financial incen-
tives, employment rates, physical and mental workload 
demands) must be weighed against the possible risk for 
work-related recurrence of cardiac events. Cardiolo-
gist’s role in this decision-making process for returning to 
work is evaluation of the sequelae and functional status 
after AMI, while occupational health doctor’s role is to 
evaluate other aspects (day/night shift, location, position, 
environment, psychophysical stress, risks for a 3rd party). 
Responsibility for patients (return to work in the best 
condition) and society (expenses of sick leaves and retire-
ments) is equally important for both specialties [9,10]. 
According to literature [10–12] quality of life decreases 
in 40–50% of patients after AMI. Predictors of quality 
of life after AMI are negative (diabetes, hypertension, 
hy perlipoproteinemia, history of myocardial infarction, 
myocardial infarction without ST-elevation in compari-
son with unstable angina pectoris) or positive (exercise 
of greater intensity, myocardial revascularization in the 
first 30 days after a coronary incident).
The main objective of the study has been to investigate dif-
ferent aspects of return to work, socio-economic and qual-
ity of life aspects in 145 employed patients under the age 
of 60 who suffered acute STEMI and were treated with 
primary PCI.

MATERIAL AND METHODS
Study design and population
The study was a prospective, single-centre, open trial 
involving the blinded evaluation of the end points. Pa-
tients admitted to the Coronary Care Unit (CCU) of 

INTRODUCTION
Up to 45% of patients with acute myocardial infarc-
tion (AMI) are younger than 65, which in most societies 
represents active population [1,2]. Primary percutane-
ous coronary intervention (PCI) networks organized in 
the developed countries ensure the best treatment re-
sults for patients with AMI, particularly those with ST-
elevation myocardial infarction (STEMI) [1,2]. Croatian 
primary PCI network is recognized internationally as an 
example of good acute STEMI treatment at the national 
level with results comparable to randomised studies and 
registries of economically more developed countries [2,3].
Data from 1980’s for the USA population showed that 
patients following uncomplicated AMI returned to work 
after 75 days, while in Europe the same occurred after 3 
to 6 months. Modern guidelines proposed this period to be 
reduced to 1 to 3 months (50 days is the median (Me) in 
most countries) with variable protocols and policies in dif-
ferent European countries [4–6]. Kovoor et al. [7] consider 
return to full normal activities, including work, 2 weeks af-
ter AMI to be safe in patients stratified as low-risk. Perk [8] 
found that industrial and other jobs require significantly 
less effort than the average maximum work capacity of 
a healthy population (only 25% is generally demanded for 
modern workplace). Therefore, AMI patients without left 
ventricular dysfunction and exercise-induced myocardial 
ischemia are able to resume previous work as follows: light 
office work in 2 weeks, average manual work in 3 weeks, 
and strenuous physical work in 6 weeks. Rates of return to 
work found in Europe and USA are 60–95% (tendency of 
higher percentages in USA and Scandinavian countries).
Predictors of return to work after AMI could be divided 
in 3 groups:
 – medical and patient factors,
 – psychosocial factors,
 – economic and job related factors.

In 1st group (age, sex, education, previous AMI, sever-
ity of AMI, residual angina pectoris, poor left ventricular 
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procedures were performed according to the clinical stan-
dard and in accordance with the recommendations relat-
ing to the current guidelines [13]. 
Investigated data (gender, age, dwelling, educational de-
gree, employer, salary before STEMI, affected myocardial 
wall and coronary artery), presence of risk factors of CAD 
and comorbidities data (smoking status, hypertension, hy-
perlipoproteinemia, diabetes, family history) was collect-
ed once clinical symptoms diminished. Data about pos-
sible complications (cardiogenic shock, cardiopulmonary 
resuscitation) and duration of hospital stay was collected 
at the end of the hospitalization. Patients from Zagreb fin-
ished their hospitalization at the PCI centre, while those 
from surrounding counties were re-transferred to county 
hospitals on 2nd or 3rd day and finished their hospitaliza-
tion there. 
After the follow-up period, additional data was col-
lected by telephone interview with patients or members 
of their family, or during regular outpatient visits. Data 
obtained was as follows: major adverse cardiovascular 
events (MACE) (re-infarction, restenosis, another coro-
nary artery PCI, cardiac and non-cardiac re-hospitalisa-
tion, coronary artery by-pass graft (CABG), cerebrovascu-
lar insult (CVI) and angina pectoris (AP)) rate, rehabilita-
tion (no/yes, in-hospital/out-hospital), sick leave (no/yes, 
number of days-cardiac/number of days non-cardiac), 
discharge from job (no/yes) and retirement (no/yes), sal-
ary before STEMI and at the time of questionnaire, major 
life events after STEMI (divorce, moving, death in family) 
and self-estimated quality of life in comparison with time 
before STEMI (same/worse/better).

Statistics
The data was processed by means of descriptive statistics. 
Smirnov-Kolmogorov test was used to assess data distri-
bution regarding quantitative variables, and according to 
findings appropriate non parametric tests were used in the 
following analyses. Mann-Whitney U and Kruskal-Wallis 

the Department of Internal Medicine, University Hos-
pital Centre “Sestre Milosrdnice,” Zagreb, Croatia for 
acute STEMI, as a part of Croatian Primary PCI Network 
were considered eligible for the study. Inclusion period 
was from February 10th 2008 to April 23rd 2011. The in-
clusion criteria were the age < 60 years and active em-
ployment. Non-inclusion criteria were: pre-existing coro-
nary incident, presence of malignancy, renal failure and 
lack of informed consent. The follow-up period was set 
to 2 years. Exclusion criteria were death during follow-up 
and no contact after the follow-up. A total of 145 patients 
completed the study.
ST-elevation myocardial infarction was diagnosed in the 
quoted centre in Zagreb at the on-site PCI laboratory 
where primary PCI was performed (non-transferred pa-
tients) or in surrounding county hospitals (General Hos-
pital Sisak, General Hospital Karlovac) without on-site 
catheterization laboratory. Later patients were urgently 
transferred to the PCI centre in Zagreb for primary PCI 
(transferred patients). The transfer was performed by an 
emergency ambulance on 24/7/365 basis.
ST-elevation myocardial infarction was diagnosed accord-
ing to the criteria of the European Cardiac Society at the 
time of investigation [13] based on the presence of 2 out 
of 3 criteria:
 – prolonged chest/retrosternal pain,
 – ECG presence of ST-segment elevation > 1 mm 

in 2 consecutive leads at rest or de novo/transient left 
bundle branch block (LBBB),

 – increased cardiac troponin T (cTnT), serum creatine 
kinase (CK) and iso-enzyme MB (CK-MB) levels.

Study protocol
Urgent coronarography was performed in all patients. 
Percutaneous coronary intervention of culprit lesion of 
acute STEMI was performed according to indication by 
means of the conventional technique and coronary stents 
used without restrictions. All diagnostic and therapeutic 
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life event was reported in 9.7% of cases (divorce: 0.7%,  
moving: 1.4%, death in family: 7.6%). Finally, 29.7% of 
pa tients estimated quality of life to remain the same as 
before STEMI, 40.7% – as worse, and 29.7% – as better.
Influences of different parameters on hospitalization du-
ration after STEMI are shown in Table 2. Significantly lon-
ger hospitalization was observed in patients transferred 
from surrounding counties, those with inferior myocardial 

tests were used to analyze differences in duration of return 
to work after STEMI (if there were ≥2 groups compared). 
Chi-square (Chi2) test was used to analyze frequency dif-
ferences of categorical parameters (permanent working 
cessation, significant salary and quality of life lowering). 
The value of p < 0.05 was considered significant. The sta-
tistical analysis was carried out using Statistica 10.0 for 
Windows software (StatSoft Inc 2011, version 10).

Ethics
The investigation was performed in accordance with the 
ethical standards laid down in the Declaration of Helsinki 
and was approved by the appropriate institutional review 
committee.

RESULTS
Average age of 145 investigated patients 
was 53.17±7.29 years. Study population characteris-
tics are presented in Table 1. Average hospitalization 
duration was 11.84±4.62 days. The follow-up dura-
tion was 836.12±241.63 days with MACE evidenced 
in 29% of investigated patients (re-infarction: 2.1%, 
restenosis: 6.9%, re-PCI of another coronary ar-
tery: 6.9%, CABG: 1.4%, CVI: 0.0%, AP: 11.7%). Reha-
bilitation was carried out in 48.3% of patients (in-hos-
pital in 26.2%, out-hospital in 22.1%).
Employment structure was as follows: 54.4% were em-
ployed in governmental firms, 16.6% – in private firms 
with less than 100 employees, 11.7% – in private firms with 
more than 100 employees, 14.5% – in their own business, 
and 2.1% – in a combination of the aforementioned. Av-
erage sick leave after STEMI was 125.83±125.04 days. 
Additional sick leave during the follow-up was used by 
35.2% of patients (cardiac cause: 17.1±6.2 days, non-car-
diac: 3.9±2.5 days). After STEMI, 3.4% of patients were 
discharged from their jobs, while 31.7% retired. Out of to-
tal, 17.9% patients reported significant salary decrease in 
comparison to the time before a coronary incident. Major 

Table 1. Study group characteristics

Variable
Respondents

(N = 145)
n %

Gender
male 128 88.3

Admitted to PCI Centre directly 77 53.1
Smokers 104 71.7
History

arterial hypertension 82 56.6
dyslipidaemia 79 54.5
diabetes 24 16.6
CAD in family 102 70.3

Educational degree
elementary school 16 11.0
secondary school 101 69.7
high school 9 6.2
university degree 15 10.3

Myocardial wall infarction
anterior 65 44.8
inferior 70 48.3
posterior 10 6.9

Culprit lesion of myocardial infarction
LAD artery 64 44.2
right coronary artery 56 38.6
circumflex artery 25 17.2

Cardiogenic shock 1 0.7
Cardiac arrest 8 5.5

PCI – percutaneous coronary intervention; CAD – coronary artery 
disease; LAD – left anterior descedent.
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diabetes and family history of coronary artery disease) 
as well as affected myocardial wall and culprit coronary 
artery proved to be significantly related to permanent 
working cessation, decrease in salary and quality of life, 
and time to return to work after STEMI, employer type 
related to sick leave duration. Impaired quality of life was 
observed in patients who underwent in-hospital rehabilita-
tion and those from surrounding counties. 
Longer sick leave was observed in patients with low-
er income before and after myocardial infarction. 
These patients reported lower quality of life after 

wall and right coronary artery affected. Salary before and 
after STEMI, and self-reported change in quality of life 
after STEMI was related to sick leave duration, as shown 
in Table 3. Table 4 shows influence of different param-
eters on permanent working cessation, decrease in qual-
ity of life, and time to return to work after STEMI. Age 
proved to be significantly related to permanent working 
cessation (Chi2). Significant salary decrease was observed 
in male patients (p = 0.043, Chi2). 
None of the traditional coronary artery disease risk factors 
(smoking history, hypertension, hyperlipoproteinemia, 

Table 2. Influence of different parameters on hospitalization duration after ST-elevation myocardial infarction

Variable
Respondents

(N = 145) 
[n]

Hospitalization duration
[days] pa

min. max M±SD
Age [years] 0.722

< 40 9 9 21 12.38±3.89
40–50 32 7 21 11.06±3.56
51–60 104 3 30 12.15±5.49

Gender 0.48
male 128 3 30 11.74±4.61
female 17 6 24 12.59±4.74

Smoking 0.769
no 41 3 30 12.03±5.18
yes 104 5 30 11.77±4.40

Hypertension 0.498
no 63 7 24 12.15±4.23
yes 82 3 30 11.61±4.91

Hyperlipoproteinemia 0.768
no 66 6 30 11.97±4.58
yes 79 3 29 11.74±4.68

Diabetes 0.366
no 121 3 30 12.00±4.84
yes 24 7 21 11.04±3.21

Positive family history 0.739
no 43 3 30 11.64±4.49
yes 102 5 30 11.93±4.69
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Variable
Respondents

(N = 145) 
[n]

Hospitalization duration
[days] pa

min. max M±SD
County < 0.001

Zagreb 77 3 30 10.49±4.24
Karlovac 27 7 18 11.88±3.12
Sisak 41 7 30 14.33±5.13

Educational degree 0.642
elementary school 16 7 17 11.94±2.64
secondary school 101 6 30 12.10±4.57
high school 9 7 25 11.44±5.48
university degree 15 3 30 10.47±6.16

Myocardial wall affected 0.012
anterior 65 3 25 10.86±3.59
inferior 70 5 30 13.05±5.36
posterior 10 6 17 10.20±3.36

Coronary artery with culprit lesion 
of myocardial infarction

0.005

LAD artery 64 3 25 10.89±3.61
right coronary artery 56 5 30 12.98±5.59
circumflex artery 25 6 24 11.83±4.19

Major complication 0.945
no 136 3 30 11.81±4.67
cardiogenic shock 1 12 12 12.00±0.00
cardiac arrest 8 7 21 12.38±4.27

LAD – left anterior descedent; min. – minimum; max – maximum; M – mean; SD – standard deviation.
a Independent t-test and one-way ANOVA.

Table 3. Interdependence of time to return to work after ST-elevation myocardial infarction, quality of life and monthly income

Variable
Return to work after STEMI

[days] pa

n 25th percentile Me 75th percentile

Quality of life 0.017

same 43 61.0 89 122

worse 60 61.0 123 244

better 42 29.0 61 121

Table 2. Influence of different parameters on hospitalization duration after ST-elevation myocardial infarction – cont.
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Variable
Return to work after STEMI

[days] pa

n 25th percentile Me 75th percentile

Income

before STEMI 0.007

< 5 000 HRK 67 61.5 122 201

5 000–10 000 HRK 57 61.0 89 154

10 000–20 000 HRK 15 29.0 61 161.5

> 20 000 HRK 6 14.0 23.5 28

after STEMI 0.005

< 5 000 HRK 87 61.0 122 212

5 000–10 000 HRK 38 61.0 89 154

10 000–20 000 HRK 13 28.0 49 92

> 20 000 HRK 5 14.0 22 25

STEMI – ST-elevation myocardial infarction; HRK – Croatian kuna (1 HRK = 0.131 euros); Me – median.
a Pearson’s Chi2 test.

Table 4. Influence of different parameters on permanent working cessation, quality of life lowering, and return to work after  
ST-elevation myocardial infarction

Variable
Permanent working cessation

[n (%)]
Quality of life lowering

[n (%)]

Return to work 
after STEMI

[days]

no discharged retired pa no yes pa n Me pb

Age [years] 0.009 0.088 0.618

< 40 7 (7.4) 1 (20.0) 1 (2.2) 6 (7.1) 3 (5.0) 9 83.0

40–50 28 (29.8) 0 (0.0) 4 (8.7) 19 (22.4) 13 (21.7) 32 106.0

> 50 59 (62.7) 4 (80.0) 41 (89.1) 60 (70.6) 44 (73.4) 104 82.0

Gender 0.285 0.112 0.820

male 85 (90.4) 5 (100.0) 38 (82.6) 72 (84.7) 56 (93.3) 128 92.0

female 9 (9.6) 0 (0.0) 8 (17.4) 13 (15.3) 4 (6.7) 17 90.0

County 0.821 0.039 0.245

Zagreb 51 (54.3) 3 (60.0) 23 (50.0) 52 (61.2) 25 (41.7) 77 89.0

Karlovac 18 (19.1) 0 (0.0) 9 (19.6) 11 (12.9) 16 (26.7) 27 107.0

Sisak 25 (26.6) 2 (40.0) 14 (30.4) 22 (25.9) 19 (31.7) 41 92.0

Table 3. Interdependence of time to return to work after ST-elevation myocardial infarction, quality of life and monthly income – cont.
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Variable
Permanent working cessation

[n (%)]
Quality of life lowering

[n (%)]

Return to work 
after STEMI

[days]

no discharged retired pa no yes pa n Me pb

Educational degree 0.108 0.080 0.092
elementary school 10 (11.0) 0 (0.0) 6 (13.3) 6 (7.2) 10 (17.2) 16 107.5
secondary school 59 (64.8) 5 (100.0) 37 (82.2) 59 (71.1) 42 (72.4) 101 91.0
high school 8 (8.8) 0 (0.0) 1 (2.2) 8 (9.6) 1 (1.7) 9 106.0
university degree 14 (15.4) 0 (0.0) 1 (2.2) 10 (12.0) 5 (8.6) 15 49.0

Major complication 0.447 0.621 0.144
no 90 (95.7) 5 (100.0) 41 (89.1) 80 (94.1) 56 (93.3) 136 91.0
cardiogenic shock 0 (0.0) 0 (0.0) 1 (2.2) 1 (1.2) 0 (0.0) 1 n.a.
cardiac arrest 4 (4.3) 0 (0.0) 4 (8.7) 4 (4.7) 4 (6.7) 8 184.0

Hospitalization duration 0.174 0.151
< 10 days 51 (56.0) 4 (80.0) 19 (43.2) 47 (58.0) 27 (45.8)
≥ 10 days 40 (44.0) 1 (20.0) 25 (56.8) 34 (42.0) 32 (54.2)

Rehabilitation 0.672 0.029 0.350
no 45 (47.9) 3 (60.0) 27 (58.7) 51 (60.0) 24 (40.0) 75 90.0
out-hospital 24 (25.5) 1 (20.0) 7 (15.2) 18 (21.2) 14 (23.3) 32 92.0
in-hospital 25 (26.6) 1 (20.0) 12 (26.1) 16 (18.8) 22 (36.7) 38 106.0

MACE 0.517 0.053 0.066
no 71 (75.5) 2 (40.0) 30 (65.2) 65 (76.5) 38 (63.3) 103 89.0
reinfarction 1 (1.1) 0 (0.0) 2 (4.3) 2 (2.4) 1 (1.7) 3 n.a.
restenosis 6 (6.4) 0 (0.0) 4 (8.7) 4 (4.7) 6 (10.0) 10 61.0
re-PCI of another 
coronary artery

5 (5.3) 1 (20.0) 4 (8.7) 8 (9.4) 2 (3.3) 10 184.0

CABG 1 (1.1) 0 (0.0) 1 (2.2) 0 (0.0) 2 (3.3) 2 n.a.
stroke 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 n.a.
angina pectoris 10 (10.6) 2 (40.0) 5 (10.9) 6 (7.1) 11 (18.3) 17 187.0

Employer 0.177 0.862 0.001
governmental firm 46 (48.9) 2 (40.0) 31 (68.9) 47 (56.0) 32 (53.3) 79 92.0
private 
firm ≤ 100 employees

17 (18.1) 2 (40.0) 5 (11.1) 15 (17.9) 9 (15.0) 24 81.5

private 
firm > 100 employees

12 (12.8) 1 (20.0) 4 (8.9) 10 (11.9) 7 (11.7) 17 152.0

own business 18 (19.1) 0 (0.0) 3 (6.0) 10 (11.9) 11 (18.3) 21 31.0
combination 1 (1.1) 0 (0.0) 2 (4.4) 2 (2.4) 1 (1.7) 3 14.0

MACE – major adverse cardiovascular events; PCI – percutaneous coronary intervention; CABG – coronary artery by-pass graft; STEMI – 
ST-elevation myocardial infarction; n.a. – not available.
a Chi2 test.
b Kruskal-Wallis test (differences between 3 or more groups) or Mann-Whitney U test (differences between 2 groups).

Table 4. Influence of different parameters on permanent working cessation, quality of life lowering, and return to work after 
ST-elevation myocardial infarction – cont.
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higher educational level, self-related health and qual-
ity of life [20], non-manual labor and lower physical job 
demands, married status [19,21]. The same was found in 
this study. Patients with lower education degree who most 
often perform jobs with higher physical demand, are more 
often perform or retire after STEMI, those with lower sal-
ary before and after STEMI are longer on sick leave and 
those with longer sick leave report lower quality of life af-
ter STEMI. Significantly shorter sick leave in smaller pri-
vate firms and in own businesses as compared to govern-
mental and larger private firms could be expected, bearing 
in mind possible financial consequences.
On the other hand, importance of medical factors on 
predicting return to work after AMI is controversial. 
There are studies that found them important [19], while 
others [8,18,21,22] found little or no relevance of medi-
cal variables for re-employment, including the type 
of AMI or revascularization strategy used and its success. 
Among investigated medical parameters, authors found 
myocardial wall, affected coronary artery and lipid status 
important for hospitalization and sick leave duration. No 
other clinical parameter proved to be important in pre-
dicting return to work in this study. Rate of return to work 
found in this study (64.9%) is near lower values found 
in other studies in Europe and USA (60–95%) [8,21,22]. 
Explanation could be current socio-economic situation in 
Croatia (low average income, high unemployment rate, 
health and pension insurance benefits).
Importance of income as a risk factor for AMI is well doc-
umented. According to investigators from Sweden [23], 
women experiencing financial strain have increased risk for 
recurrent acute coronary events. Several socio-economic 
factors including levels of education and income are close-
ly associated with increase of AMI risk in China and the 
effect of education is stronger in women than men [24]. 
Even neighborhood income has influence on overall case 
fatality rates, being highest among AMI patients living  
in low neighborhood income areas in the USA [25]. 

myocardial infarction. No investigated parameter had 
influence on major life events rate after STEMI. Mul-
tivariate regression analysis revealed that, beside age 
(p < 0.001, odds ratio (OR) = 1.5), hyperlipoprotein-
emia (p < 0.05, OR = 0.32) and lower education degree 
(p < 0.05, OR = 0.04) related to higher discharge and 
retirement rate after STEMI.

DISCUSSION
Descriptive data analysis obtained in this study could 
be expected and corresponds to such data in the litera-
ture [1,2]. High percentage of male gender, smokers, low 
rate of cardiogenic shock could be explained by inclusion 
and exclusion criteria: patients needed to be younger 
than 60 years old and alive 2 years after STEMI. Younger 
age may also explain high percentage of rehabilitated pa-
tients in comparison with data from the literature [14]. 
Comparing educational structure, there were more people 
with elementary school education in the general than in 
the study population [15].
Average hospitalization duration found in this study is 
longer than in other studies [16], particularly for trans-
ferred patients and those with inferior myocardial wall 
and right coronary artery affected. Longer hospital stay, 
designated as one of negative predictors of returning to 
work, is a consequence of traditional health care policy 
in Croatia, as well as longer waiting list for rehabilitation 
after STEMI [14]. For the same reasons average sick leave 
among investigated patients is relatively long as compared 
to other European countries (126 vs. 50 days) [4,5], al-
though reports [17,18] with even longer average time to 
return to work after AMI exist. 
Many studies [8,11,18–21], as this one, emphasize age as 
a prognostic factor for working ability and disablement af-
ter AMI. Several of psychosocial, economic and job related 
factors are confirmed as important for fast return to work 
and return to work at all after AMI: higher income [11], 
financial benefit that promts empoyees to retire [19], 
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rehabilitation after AMI may lead to prolonged hospitaliza-
tion and sick leave, and quality of life lowering after AMI,  
regardless of optimal treatment in acute phase of disease.
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