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Abstract
Background: Cardiovascular diseases, with myocardial infarction (MI) on the leading position, remain a serious health care issue and 
socio-economic burden. Nevertheless, factors influencing the return of patients to the professional activity are not fully understood. 
Cardiac rehabilitation may have a positive impact on the return to professional activity after MI. However, no study among participants 
in the comprehensive care after myocardial infarction (CCMI) model (in Polish: “KOS-zawał”) evaluated this issue so far. The aim of 
the study was to evaluate factors influencing the return to work and duration of the sick leave after MI among patients who participated 
in the CCMI in a single reference cardiology centre in Poland. Material and Methods: In total, 144 patients were screened retrospectively. 
Out of them, 105 were included in the analysis. All patients were treated with direct percutaneous coronary intervention according 
to current European Society of Cardiology guidelines and participated in cardiac rehabilitation within the CCMI program, therefore 
had been provided optimal and modern therapeutic approach. Data was collected based on patients’ medical records and information 
furnished by the insurer. Results: Out of 105 patients analysed, 93 (88,6%) returned to work. A positive predictor of returning to work 
was male sex. Predictors of a prolonged return to work were older age and female sex. Completing rehabilitation, anthropometric 
factors, biochemical factors or results of post-MI echocardiographic examination did not influence the return to professional activity. 
Conclusions: A relatively large percentage of patients after MI and in the CCMI program returns to professional activity. Main factors 
of prolonged sick leave are older age and female sex. Med Pr Work Health Saf. 2024;75(6):501–510
Key words: rehabilitation, professional activity, return to work, myocardial infarction, sick leave, cardiac rehabilitation

Corresponding author: Michalina Ciurla, Medical University of Warsaw, Department of Cardiology, Hypertension and Internal 
Medicine, Kondratowicza 8, 03-242 Warsaw, Poland, e-mail: michalinaciurla@gmail.com
Received: February 14, 2024, accepted: November 13, 2024

* The authors contributed equally to this article.

ORIGINAL PAPER

https://doi.org/10.13075/mp.5893.01533

INTRODUCTION

Cardiovascular diseases (CVD), particularly ischemic 
heart disease and myocardial infarction (MI) persist as 
a societal challenge and economic burden. In the Euro-
pean Union >1.8 million people die every year as a result 
of CVD, accounting for 36% of all deaths, many of them 
being premature (<65 years) [1]. Median (Me) age of 
MI is 63 years in men and 74 years in women [2]. With 
>70 000 new cases of MI in Poland every year, CVD ac-
counts for one-fourth of all deaths in the working-age 

population [3]. Regarding this data, CVD occurs before 
reaching the retirement age for men in Poland and is one 
of the leading causes of sick leave, estimated by the Pol-
ish insurance system [4]. According to European Soci-
ety of Cardiology (ESC) statistics 67–93% of post-acute 
myocardial infarction (AMI) patients return to work 
within 3 months [5,6]. This noticeably large discrepancy 
in data indicates the need for further investigation into 
this topic. The rate and timing of the return to work af-
ter ST elevation myocardial infarction (STEMI) are im-
portant, as there are consequences in terms of the qual-
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ity of life of the individual patient as well as economic 
consequences for both the individual and the society [7].

In the current ESC guidelines, cardiac rehabilitation 
was granted the highest class of recommendation and the 
highest level of credibility as a highly effective and pref-
erable method of treatment in patients with acute coro-
nary syndrome (ACS) [8]. Lately, it was also proved as 
one of the statistically significant predictors of a return to 
work among American cardiac patients [9] yet there is no 
study conducted among participants of the comprehen-
sive care after myocardial infarction (CCMI) model con-
cerning this matter. Comprehensive care model after MI 
was implemented in Poland in 2017 in order to optimise 
comprehensive patient care in the first 12 months after MI. 
The program aims to improve the prognosis of post‑MI pa-
tients and enable quick return to the pre AMI quality of 
life; these goals are achieved by providing patients with 
systematic specialised medical care in the first year after 
MI such as being under the supervision of a cardiologist 
(3 visits), 6-weeks cardiac rehabilitation program, dietet-
ic and psychologic advisory. Cardiac rehabilitation should 
be implemented as soon as possible, be continuous, and 
consist of many stages, typically early rehabilitation, in the 
second stage either inpatient or ambulatory rehabilitation, 
and finally constant follow-up and monitoring.

In most of the studies, the patient’s return to occu-
pational activities has been considered to be the mea-
sure of effectiveness of the medical therapy and cardiac 
rehabilitation. It was found that the individuals return-
ing to work after MI not only had a longer lifetime span 
but were also less likely to develop recurrent cardiac in-
cidents or cardiovascular abnormalities [10].

A successful return to work after MI depends on nu-
merous variables. Factors leading to the early return to 
occupational activity are diverse, including the effective-
ness of treatment in the first hours and days after MI, 
post-hospital care and rehabilitation, comorbidity as 
well as plenty of social agents. These social factors dif-
fer across populations and include such as gender, ed-
ucation, type of occupation, treatment methods and 
regional labour law. Numerous studies were conduct-
ed to ascertain these factors, yet none of them was per-
formed on the population of post-AMI patients taking 
part in CCMI program [11–15].

This study is regarded as the first conducted in Po-
land among patients after MI who participated in the 
CCMI program, focused on the assessment of the mid-
term (12  months) results of this program, regarding 
returning to patients’ professional activity. Consider-
ing that employment and professional activity among 

post-MI patients can benefit in improvement in patients’ 
life quality and improvement of the socio-economic sit-
uation in Poland.

MATERIAL AND METHODS

Study population
Between August 2021 and July 2023, 144 consecutive pa-
tients following MI treatment in 1 cardiology depart-
ment were screened retrospectively, following this in-
clusion and exclusion criteria.

Inclusion criteria:
	■ patients treated for MI (both STEMI and non-ST el-

evation myocardial infarction [NSTEMI]) diagnosed 
on the basis of ESC criteria and treated with percu-
taneous coronary angioplasty according to the stan-
dards for the treatment of MI, ≥12 months before 
the study,

	■ hospitalization in 1 cardiology centre,
	■ professional activity prior to the MI,
	■ enrolment and eligibility for the CCMI.

Exclusion criteria:
	■ being unemployed prior to the MI or lack of data 

from the insurer about the employment,
	■ treatment for ACS with methods other than percu-

taneous coronary intervention (PCI),
	■ another hospitalization during the CCMI program,
	■ other diseases during CCMI prolongating the sick 

leave, not related to cardiovascular disease.
All the participants included in this study were diag-

nosed with MI (according to ESC criteria [8]) and treat-
ed with percutaneous coronary angioplasty according to 
the standards for the treatment of MI. Of these, 39 pa-
tients were excluded from the study, as they were not 
professionally active before MI.

All the patients completed early in-hospital (first 
stage) rehabilitation program; 87% (N = 91) participat-
ed in the CCMI cardiac rehabilitation program, which 
included second stage of ambulatory cardiac rehabili-
tation. The qualification visit for further rehabilitation 
took place no later than 2 weeks after discharge from 
the hospital. During the visit, cardiologist performed 
a medical interview and physical examination, reviewed 
the hospital treatment information card, and performed 
a treadmill exercise test according to the Bruce protocol. 
Based on the physical capacity assessed during the ex-
ercise test and the risk of cardiac events, the patient was 
qualified for 1 of 3 rehabilitation models (A, B, or C) and 
an individual level of exercise intensity was determined 
(Karvonen method). Depending on the selected reha-
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bilitation model, the patient underwent a rehabilitation 
cycle lasting 24 consecutive days (excluding weekends). 
Initially, interval training sessions monitored by ECG 
and blood pressure measurements on cycloergometers 
were performed for 10 or 14 consecutive days. The next 
10 or 14 days were general fitness exercises in the gym 
and in the pool, including breathing, stretching, and re-
laxation exercises. During this time, resistance training 
was also conducted 2–3 times a week, engaging differ-
ent muscle groups. In the middle of the rehabilitation cy-
cle, a monitoring cardiology visit took place. During the 
visit the patient’s health and exercise tolerance were as-
sessed by cardiologist. An electrocardiogram and labora-
tory tests were performed. During the rehabilitation, the 
patient had a consultation with a psychologist, dietitian, 
and attended a lecture on health promotion. After the re-
habilitation cycle was completed, the patient was subject 
to another medical assessment by cardiologist and had an 
exercise test on a mechanical treadmill performed.

Comprehensive care model after MI is a Poland’s Na-
tional Health Fund and Ministry of Health program of 
comprehensive care for patients after MI. The program 
has 4 core modules: I – hospitalization and acute inter-
vention according to ESC guidelines, II – cardiac reha-
bilitation, III – implantation of implantable cardiovert-
er defibrillator or chronic resynchronization therapy in 
eligible subjects, and IV – 12 months of scheduled out-
patient cardiology care (≥4 visits over 12 months) [16].

In total, 105 patients met the inclusion and exclusion 
criteria. Among them, there was 90 males and 15 females. 
The age of MI in women is Me = 74 years, and accord-
ing to the Polish legislation system, the retirement age  
for females is 60 years. Therefore, few of them met the 
inclusion criteria. Data on the date of MI, duration of 
hospitalization and sick leave, type of work, participa-
tion in the cardiac rehabilitation, comorbidity [diabe-
tes mellitus (DM), hypertension and history of MI] as 
well as the MI treatment details were collected from 
the medical records and insurer. All patients returning 
to professional activity within 6 months since MI were 
considered successfully returned to work based on the 
average time of return to professional activity based 
on ESC guidelines [5,6].

Laboratory assessment
Troponin I was measured at the time of admission, the ref-
erence range was <34 ng/l. Creatinine, low-density lipopro-
teins (LDL), high-density lipoproteins (HDL), total choles-
terol, triglyceride, glucose, haemoglobin A1c (HbA1c) and 
haemoglobin (Hb) were measured on the first day after 

admission. The reference ranges were as follows: creatine 
(0.5–1.0 mg/dl for women and 0.7–1.25 mg/dl for men), 
LDL (assessed accordingly to the ESC guidelines [17]), 
HDL (<40 mg/dl), total cholesterol (<180 mg/dl), triglycer-
ide (<150 mg/dl), glucose (70–99 mg/dl), HbA1c (<6.5%), 
Hb (11.2–15.7 g/dl for women and 13.7–17.5 g/dl for 
men). Plasma N-terminal prohormone of brain natriuretic 
peptide (NT-proBNP) concentration was measured from 
venous blood samples collected at the third day after MI, 
during hospitalization. The analytic measurement range 
for NT-proBNP was 39.2–5408.5 pg/ml.

Echocardiographic evaluation  
and exercise stress-testing
Echocardiographic was analysed based on the first 
echocardiography after MI performed at the second 
day after MI. All studies were performed by 1 echocar-
diographist. During the echocardiographic examina-
tion left ventricle ejection fraction (LVEF), left ventric-
ular diastolic diameter (LVdD), left atrial area (LAA) 
and left atrial diameter (LAD) were assessed. Exam-
ination was performed based on standard procedures 
described in the Recommendations for the Evaluation 
of Left Ventricular Diastolic Function by Echocardiog-
raphy authored by American Society of Echocardiog-
raphy and European Association of Cardiovascular 
Imaging  [18]. Metabolic equivalent of task (METs) 
was assessed before CCMI during the baseline hos-
pitalization and after CCMI within 5–12 months af-
ter MI, as part of CCMI participation, based on exer-
cise stress-testing.

Statistics
The variables were checked for data normality us-
ing  the Shapiro-Wilk test. Descriptive analyses in-
cluded the calculations of mean and standard devia-
tion (SD) for normally distributed variables or median 
(Me) and interquartile range (IQR) for non-normal-
ly distributed continuous variables and frequencies 
(percentages) for  categorical variables. The analysis 
of categorical variables was performed with the use 
of the χ2 test or the Fisher exact test if the number of 
observations was <5. For continuous variables Student’s 
test and Mann-Whitney U  test were applied. Spear-
man’s and Pearson’s correlation coefficients were used 
to assess the association between patients’ character-
istics and the duration of sick leave. Statistical signif-
icance was defined as p < 0.05. The data was analysed 
with the SPSS v. 29.0.0.0 (IBM SPSS Statistics program; 
IBM Corporation, Armonk, USA).
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Ethics
This study was conducted according to the guidelines 
laid down in the Declaration of Helsinki and all proce-
dures involving patients were approved by the local Eth-
ic Examining Committee of Human Research (Decision 
of Approval: AKBE/291/2022).

RESULTS

The study population subjected to the final analy-
sis consisted of 105 patients aged M±SD 53.7±7 years, 
90 males (86%). Among the study population, 91 pa-
tients (87%) completed CCMI. The mean duration 
of hospitalization was 4 days and the duration of sick 
leave was 83  days. Study group characteristics are 
shown in Table 1. Out of the 105 patients, 93 (88.6%) 
returned to work. Men more often returned to work 
than women (N = 82, 91% vs. N = 11, 73%, p = 0.045) 
(Table  2). Women presented longer duration of sick 
leave compared to men, 106 days (Q1 = 82; Q3 = 201) 
vs. 76 days (Q1 = 76; Q3 = 150), respectively, p = 0.026 
(Table 3). In participants >53.7 years duration of sick 
leave Me = 102 days (Q1 = 58.5; Q3 = 169), in patients 
<53.7 years Me = 72 days (Q1 = 54; Q3 = 106), p = 0.008. 
There was observed a  trend towards longer duration 
of sick leave among diabetic patients  Me  =  103 days 
(Q1 = 64; Q3 = 196) vs. 78 days (Q1 = 54; Q3 = 156), 
p = 0.09. Out of the clinical and laboratory data ana-
lysed, age and glycated haemoglobin (HbA1c) concen-
tration were associated with significantly longer dura-
tion of sick leave, R = 0.268, p = 0.008 and ρ = 0.253, 
p = 0.015, respectively (Table 4). No significant differ-
ence was observed in terms of completing CCMI, type 
of MI, history of MI, hypertension, exercise capacity 
(expressed as METs before or after CCMI), the type of 
work performed, body weight, BMI, LVEF, LVdD, LAD, 
LAA, as well as other laboratory data analyzed including 
NT-proBNP and high sensitivity troponin I.

In a subgroup analysis of 45 patients with data avail-
able on the type of work performed, there was found that 
there is no association between the type of work performed 
and the duration of the sick leave (p = 0.63); 20 (44%) of pa-
tients performed physical job and 25 (56%) desk job. Par-
ticipants of this study represented various professions in-
cluding transportation (N = 2, 4%), education (N = 1, 2%), 
commerce (N = 13, 29%), agriculture (N = 3, 6%), con-
struction (N = 12, 27%), clerical work (N= 9, 20%) and pro
duction (N = 5, 11%).

In order to gain a deeper understanding of the rela-
tionship between the differences in the rate of return to 

work among men and women, a comprehensive analysis 
comparing these 2 subgroups (Table 5) was performed. 
The data analysis showed no statistically significant dif-
ferences between patients male and female in terms of 
type of MI, history of MI, DM or hypertension, exer-
cise tolerance before or after CCMI, the type of work 
performed, body weight, BMI, LVEF, LVdD, LAD, LAA, 
NT-proBNP and concentration of troponin I, creatinine 
and Hb in the venous blood samples.

DISCUSSION

This is considered the first study evaluating the influence 
of various factors on return to professional activity and 
duration of the sick leave among patients after MI, who 
completed the cardiac rehabilitation program.

In the study population, 88.6% of patients after 
MI participating in the CCMI returned to the profes-
sional activity. Patients’ return to professional activity 
can be considered as a measure of effectiveness of med-
ical therapy as well as a valuable tool for assessing the 
outcomes of patient’s participation in the CCMI pro-
gram. The ESC guidelines mention the average time of 
return to professional activity after MI is 3 months [19], 
which aligns with the data, where the duration of the 
sick leave in the study group was Me = 83 days.

According to ESC guidelines return to work after 
AMI is an important indicator of recovery [19]. It affects 
not only patients’ psychophysical condition but also can 
become an important factor considering both individual 
and social aspects. Employment and professional activ-
ity among post-AMI patients can bring benefits to im-
provement in patients’ life quality and of socioeconom-
ic situation in Poland [10]. Halawa [20] reports that in 
the 1980’s 83–87% of patients returned to profession-
al activity, depending on the country. However, Mali-
na [21] in study from 1996 describes that only 43% of 
patients started working again. In the study from 2009 
Waszkowska [10] reports 63.2% of patients returning 
to occupational activity. Another study from France, 
conducted in 2009, also presents 76% of  the study 
group getting back to work [7]. According to ESC sta-
tistics 67–93% post-AMI patients return to work with-
in 3 months [5,6]. In the study group, a relatively high 
percentage of patients returning to work was observed, 
which may result from the relatively young age of the 
study group (M = 53.7 years old), given that the estab-
lished retirement age in Poland is 65 years old.

The results should also be interpreted taking into ac-
count the socio‑economic context. The decision to return 
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Table 1. Population characteristics of 105 consecutive patients following myocardial infarction (MI) treatment in 1 cardiology department  
were screened retrospectively, Department of Internal Medicine, Cardiology and Hypertension, Medical University of Warsaw,  
Mazowiecki Szpital Bródnowski, Warsaw, Poland, August 2021 – July 2023

Variable
Participants
(N = 105)

[n (%)]
M±SD Me (Q1; Q3)

Socio‑economic

age [years] 53.7±7

sex 

male 90 (86)

female 15 (14)

Medical

BMI [kg/m2] 28.8 (26.5; 31.9)

body weight [kg] 89.9 (81.5; 97.3)

myocardial infarction

history (yes) 11 (10.5)

type (STEMI) 56 (54)

diabetes mellitus (yes) 21 (20)

hypertension (yes) 75 (71)

participation in CCMI (yes) 91 (87)

duration of hospitalization [days] 4 (3; 4)

duration of sick leave [days] 83 (56; 158)

METs

before CCMI 7 (7; 7.4)

after CCMI 10.2 (10; 13.3)

baseline echocardiographic parameters

LVEF [%] 48.87±7.4

LVdD [cm] 5±0.5

LAD [cm] 4.1 (3.8; 4.4)

LAA [cm2] 23.8±4.9

baseline laboratory parameters

troponin I [ng/l] 2704 (490; 13 397)

NT-proBNP [pg/ml] 416±311

Hb [g/dl] 14.8±0.12

creatinine [mg/dl] 0.85±0.2

lipid panel [mg/dl]

cholesterol

total 184.9±4.5

LDL 120.44±4.5

HDL 37 (33; 46)

triglycerides 134.5 (72.25; 215.75)

glucose [mg/dl] 113 (98; 139)

HbA1c [%] 5.4 (5.2; 5.7)

CCMI – comprehensive care after myocardial infarction, Hb – haemoglobin, HbA1c – haemoglobin A1c, HDL – high-density lipoproteins, LAA – left atrium area,  
LAD – left atrial diameter, LDL – low-density lipoproteins, LVdD – left ventricular diastolic diameter, LVEF – left ventricular ejection fraction, METs – metabolic equivalent of task, 
NT-proBNP – N-terminal prohormone of brain natriuretic peptide, STEMI – ST elevation myocardial infarction.
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to work is often influenced not only by socio‑economic 
factors such as age, gender, educational background and 
type of job but also by current law determining work 
conditions in the given country. A striking example of 

this correlation was described by Bednarzewski  [11] 
when by the analysis of a group of Polish farmers who 
returned to work after AMI and concluded that 92% of 
self-employed farmers returned to work; at this time 

Table 2. Clinical characteristics by groups of patients who returned to work and those who did not return to work – the study on 105 consecutive 
patients following  myocardial infarction (MI) treatment in 1 cardiology department were screened retrospectively, Department of Internal Medicine, 
Cardiology and Hypertension, Medical University of Warsaw, Mazowiecki Szpital Bródnowski, Warsaw, Poland, August 2021 – July 2023

Variable

Participants
(N = 105)

preturn 
to work
(N = 93)
[n (%)]

M±SD Me (Q1; Q3)

no return 
to work
(N = 12)
[n (%)]

M±SD Me (Q1; Q3)

Socio‑economic

sex 0.045

male 82 (88) 8 (67)

female 11 (12) 4 (23)

age [years] 53.3±7.5 56.7±6.1 0.14

type of job 0.20

desk 24 (56) 1 (25)

physical 17 (44) 3 (75)

Medical

body weight [kg] 90 (82; 97) 85 (75; 97.5) 0.26

BMI [kg/m2] 28.8 (26; 31.9) 28.7 (27; 32.3) 0.96

participation in CCMI 
(yes)

81 (89) 12 (86) 0.71

myocardial infarction

history 10 (11) 1 (8) 0.8

type 0.96

STEMI 50 (54) 6 (55)

NSTEMI 43 (46) 5 (45)

diabetes mellitus 18 (19) 3 (25) 0.65

hypertension 66 (71) 9 (75) 0.77

METs

before CCMI 7 (7; 7.4) 7 (7; 7) 0.62

after CCMI 10.3 (10.1; 13.5) 10 (7; 12) 0.23

LVdD [cm] 5±0.5 4.8±0.6 0.17

LAD [cm] 4.1 (3.9; 4.4) 4.0 (3.8; 4.4) 0.36

LVEF

% 48.5±7 50.3±10.1 0.41

<50% 50 (54) 4 (33) 0.17

LAA [cm2] 23.9±5 23.6±4.2 0.86

NT-proBNP [pg/ml] 423±317 359±260 0.57

CCMI – comprehensive care model after myocardial infarction, LAA – left atrium area, LAD – left atrial diameter, LVdD – left ventricular diastolic diameter,  
LVEF – left ventricular ejection fraction, METs – metabolic equivalent of tasks, NSTEMI – non-ST elevation myocardial infarction,  
NT-proBNP – N-terminal prohormone of brain natriuretic peptide, STEMI – ST elevation myocardial infarction.
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this occupational group had no insurance. In the study, 
in a subgroup analysis of the type of work, 20 (44%) pa-
tients were physical workers and 25 (56%) desk work-
ers. Among them, there were employees in industries 
such as construction and logistics, a lot of them were of-
ficials and customer service employees.

The trend observed in the study group regarding the 
relatively high percentage of patients returning to profes-
sional activity in the study population might result from an 
improvement in MI therapy, compared to previous studies. 
Additionally, it must be highlighted that this group of pa-
tients was particular, while being a part of CCMI, they par-
ticipated in cardiac rehabilitation, which differentiates this 
group from other studies, and had a constant access to spe-
cialistic cardiological care and monitoring.

Based on the results, male sex can be defined as 
a non-modifiable predictor of return to professional ac-
tivity after MI. Predictors of a prolonged return to work 
were older age and female sex. A  trend towards pro-
longed duration of sick leave was observed for diabetic 

patients. Completing rehabilitation, body weight, cardi-
ac remodelling or LV systolic function do not influence 
return to professional activity according to the results. 
Additionally, the study group was divided into subgroups, 
considering the performed type of job (physical/desk). 
However, statistical analysis proved that in the study pop-
ulation, this factor did not influence return to work.

According to the available evidence, many factors have 
influence on returning to professional activity. In his study, 
Szymański [22] mentions that around 25% of patients will 
never return to work, including elderly, physical workers, 
elementary or secondary educated or patients who did not 
participate in cardiac rehabilitation. The analysis showed 
that male sex correlates with getting back to profession-
al activity. Halawa [20] also reports that males are getting 
back to work more often than females. Results suggest that 
in polish society there are still some gender divisions in 
the labour market, forcing men to return to work more of-
ten after MI than women. However, results from Halawa’s 
study being similar to conclusion in this study, the group of 
females included in this investigation was relatively small. 
Women typically undergo MI being older, and these female 
patients are already retired so they were probably not in-
cluded into this study. One of the inclusion criteria was be-

Table 3. Associations between clinical characteristics and duration 
of sick leave-categorical variables – study on 96 consecutive patients 
following  myocardial infarction (MI) treatment in 1 cardiology 
department were screened retrospectively, Department of Internal 
Medicine, Cardiology and Hypertension, Medical University 
of Warsaw, Mazowiecki Szpital Bródnowski, Warsaw, Poland, 
August 2021 – July 2023

Variable Sick leave 
[days] p

Sex (Me (Q1; Q3)) 0.026

female 106 (82; 201)

male 76 (76; 150)

Diabetes mellitus 
(Me (Q1; Q3))

0.09

yes 103 (64; 196)

no 78.5 (54; 156)

Myocardial infarction

history (Me (Q1; Q3)) 0.28

yes 62 (49; 158)

no 87 (58; 162)

type (M±SD) 0.09

STEMI 122.3±13.3

NSTEMI 94±8.9

LVEF (Me (Q1; Q3)) 0.36

<50% 93.5 (57; 158)

≥50% 76 (54; 137)

LVEF – left ventricular ejection fraction, NSTEMI – non-ST elevation myocardial 
infarction, STEMI – ST elevation myocardial infarction.

Table 4. Associations between clinical characteristics and duration 
of sick leave-quantitative variables – study on 96 consecutive 
patients following  myocardial infarction (MI) treatment 
in 1 cardiology department were screened retrospectively, 
Department of Internal Medicine, Cardiology and Hypertension, 
Medical University of Warsaw, Mazowiecki Szpital Bródnowski, 
Warsaw, Poland, August 2021 – July 2023

Variable Spearman’s ρ Pearson’s R p

Age 0.268 0.008

BMI –0.05 0.62

Duration of hospitalization 0.18 0.07

LAD 0.13 0.19

LVEF –0.11 0.26

NT-proBNP 0.10 0.41

Body weight –0.06 0.53

LVdD 0.03 0.74

LAA 0.03 0.78

Troponin I –0.15 0.15

Creatinine –0.33 0.75

Hb 0.16 0.88

HbA1c 0.235 0.015

Hb – haemoglobin, HbA1c – haemoglobin A1c, LAA – left atrium area, LAD – left atrial 
diameter, LVdD – left ventricular diastolic diameter, LVEF – left ventricular ejection 
fraction, NT-proBNP – N-terminal prohormone of brain natriuretic peptide.
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ing employed prior to cardiac incident and in Poland the 
legally determined retirement age for women is 60 years 
and for men 65 years. Therefore, finding a group of female 
patients fitting these criteria might be challenging.

Participation in cardiac rehabilitation program has been 
proven as a factor influencing successful return to work in 
numerous studies conducted over the last years [23–25]. 
However, in the study from 2009, no significant difference 

was found between the 2 groups (participants and nonpar-
ticipants in cardiac rehabilitation) regarding the duration 
from hospital discharge to return to work [26]. There is al-
so an example of a study conducted in France where partic-
ipation in cardiac rehabilitation had no significant impact 
on return to professional activity [7]. The heterogeneity of 
the data indicates the need for further research among pa-
tients after MI.

Table 5. Associations between clinical characteristics and gender of study participants – 105 consecutive patients following 
myocardial infarction (MI) treatment in 1 cardiology department were screened retrospectively, Department of Internal Medicine, 
Cardiology and Hypertension, Medical University of Warsaw, Mazowiecki Szpital Bródnowski, Warsaw, Poland, August 2021 – July 2023

Variable

Participants
(N = 105)

pmale
(N = 90)
[n (%)]

M±SD Me (Q1; Q3)
female

(N = 15)
[n (%)]

M±SD Me (Q1; Q3)

Socio‑economic

age [years] 53.43±0.785 55.33±1.9 0.36

type of job 0.41

desk 22 (88) 19 (95)

physical 3 (12) 1 (5)

Medical

body weight [kg] 90 (82.5; 100) 62 (57; 83.5) 0.001

BMI [kg/m2] 29 (27.2; 32) 26.8 (22.3; 32.4) 0.16

participation in CCMI 78 (87) 13 (87) 1.0

myocardial infarction

history 9 (10) 2 (13) 0.7

type

STEMI 45 (51) 11 (73) 0.1

NSTEMI 44 (49) 4 (27)

diabetes mellitus [n (%)] 18 (20) 3 (20) 1.0

hypertension [n (%)] 67 (74) 9 (60) 0.29

METs

before CCMI 7 (7; 7.3) 7.2 (5.1; 9.3) 1.0

after CCMI 10.3 (10.15; 13.5) 10 (7.75; 10.83) 0.11

LVdD [cm] 5.1±0.05 4.6±0.09 0.001

LAD [cm] 4.2 (3.9; 4.45) 3.8 (3.6; 3.9) 0.034

LVEF

% 49±0.8 46.4±2.07 0.2

<50% 44 (49) 10 (67) 0.21

LAA [cm2] 24.1±0.47 22.06±2.5 0.18

NT-proBNP [pg/ml] 558.5±109.1 531±126 0.92

CCMI – comprehensive care after myocardial infarction, LAA – left atrium area, LAD – left atrial diameter, LVdD – left ventricular diastolic diameter, LVEF – left ventricular 
ejection fraction, METs – metabolic equivalent of task, NSTEMI – non-ST elevation myocardial infarction, NT-proBNP – N-terminal prohormone of brain natriuretic peptide, 
STEMI – ST elevation myocardial infarction.
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Strengths and limitations
Some limitations of this study should be taken into consider-
ation. The sample size was relatively small and included few 
women, although they are less frequently hospitalized for 
MI according to large epidemiological data. According to 
the ESC Euroheart Report 2023 female patients constituted 
31.6% of patients admitted to hospital with ACS [27]. Still, 
this is the first study on Polish population concerning return 
to work after MI later than 2009. Also, age of MI in wom-
en is Me = 74 years, and according to the Polish legislation 
system, the retirement age for females is 60 years. Therefore, 
few of them met the inclusion criteria. This study focused 
only on the somatic factors influencing return to work and 
duration of sick leave. It has been demonstrated in some 
studies that psychological factors also have a big impact on 
getting back to professional activity [23].

CONCLUSIONS

According to the findings of this study, among patients af-
ter MI who participated in CCMI almost 90% of patients 
return to occupational activity within a year after MI and 
the results indicate that men are more likely to return to 
work. Predictors of a prolonged return to work include 
older age and female sex. The association between diabe-
tes and prolonged sick leave warrants further investigation.
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