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Abstract
Objectives: Coronary heart disease is frequent in the working-age population. Traditional outcomes, such as mortality and 
hospital readmission, are useful for evaluating prognosis. Fit-for-work is an emerging outcome with clinical as well as socio-
economic significance. We describe the possible benefit of a cardiac rehabilitation (CR) program for return to work (RTW) 
after acute coronary syndrome (ACS). Material and Methods: We evaluated 204 patients with recent ACS. They were 
divided into 4 groups on the basis of their occupational work load: very light (VL), light (L), moderate (M), and heavy (H). 
Work-related outcomes were assessed with the Work Performance Scale (WPS) of the Functional Status Questionnaire 
and as “days missed from work” (DMW) in the previous 4 weeks. The variables considered for outcomes were percent 
ejection fraction, functional capacity expressed in metabolic equivalents (METs), and participation or non-participation in 
the CR program (CR+ and CR–). Results: One hundred thirty (66%) patients took part in the CR program. Total WPS 
scores for CR+ and CR– subgroups were VL group: 18±4 vs. 14±4 (p < 0.001), L group: 18±3 vs. 14±3 (p < 0.0001), 
M group: 19±3 vs. 16±3 (p < 0.003), and H group: 20±4 vs. 17±3 (p < 0.006). Fewer DMW were reported by the CR+ 
group. Conclusions: Non-participation in CR was a consistent cause of poorer work-related outcomes. Our findings indi-
cate that CR and occupational counseling play a very important role in worker recovery and subsequent reintegration in 
the workplace, in particular among clerical workers.
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resistance training, and aerobic exercise. The education 
and counseling session (four 50-min counseling sessions 
for 1 month) consisted of advice on healthy nutrition, 
physical activity, maintaining a healthy body weight, and is-
sues related to quitting smoking and alcohol consumption. 
Exclusion criteria were age > 65 years, severe concomi-
tant non-cardiac diseases such as cancer, renal dysfunction 
(serum creatinine > 3 mg/dl), liver dysfunction (alanine 
aminotransferase/aspartate aminotransferase > 1.5 times 
the upper normal limit), and dementia, any systemic dis-
ease limiting exercise, and inability to participate in a pro-
spective study for logistical reasons.
The average energy requirement for the patients’ work 
activities was estimated with the aid of pre-existing, spe-
cific tables [13] that classify the various tasks on the ba-
sis of metabolic equivalents (METs): < 3 METs – very 

INTRODUCTION
Coronary heart disease (CHD) is the main cause of death 
worldwide, accounting for 31% of mortality [1]. In fact, in 
the working population (aged < 65), CHD is the single 
most important cause of death in men, and in women it is 
preceded only by breast cancer [2–3]. It is both a medical 
and a socio-economic problem.
Returning to work after a coronary event produces eco-
nomic benefits for the community and patients alike, im-
proving the quality of life of their families too [4–5]. It is 
generally recognized that the return to work is not a sim-
ple function of clinical status and the workplace, but is 
also influenced by psychological factors, such as anxiety 
and depression [6]. In CHD patients, cardiac rehabilita-
tion (CR) has a strong potential to improve occupational 
outcome [7–10]. Currently, “complex CR” consists of seve-
ral elements, including pharmacological and nutritional 
management, motor rehabilitation, and behavioral coun-
seling, to effectively manage CHD risk factors and pro-
mote favorable lifestyle changes [11]. Although the role 
of occupational medicine is clear for primary prevention, 
employability is often difficult to evaluate in secondary 
prevention, requiring an accurate evaluation of clinical 
and occupational factors [12].
The aim of this study was to evaluate work-related out-
comes in cardiac patients at 6 months from acute coronary 
syndrome (ACS), identifying related individual, clinical, 
and interventional factors.

MATERIAL AND METHODS
We enrolled 204 working-age acute coronary syn-
drome (ACS) patients (Table 1–3). We asked all subjects 
to participate in a complex cardiac rehabilitation program 
that included exercise prescription, exercise training, in-
struction on medications, and lifestyle changes such as 
the cessation of smoking. The patients participating in 
the CR program received supervised exercise training 
and counseling: the exercise session included stretching, 

Table 1. Characteristics of patients with recent acute coronary 
syndrome (ACS)

Characteristic Patients
(N = 204)

Age [years] (M±SD) 51±8
Sex [n]

male 199
female 5

Education [n (%)]
primary/secondary 119 (59)
high school 78 (38)
university 7 (3)

Professional category [n (%)]
clerical 75 (37)
manual 126 (62)
managerial 3 (1)

Type of intervention [n (%)]
PTCA 189 (93)
only medical therapy 15 (7)
cardiac rehabilitation 134 (66)

M – mean; SD – standard deviation.
PTCA – percutaneous transluminal coronary angioplasty.
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work-related outcome was carrying out CR. Tradition-
al variables considered were percent ejection fraction 
(EF (%)) and functional capacity for exercise testing (ex-
pressed in METs).
All subjects taking part in the study were informed by 
a physician on the rationale and aims of the survey, and 
a written informed consent was obtained. According 
to Italian legislation on guidelines for observational 

light work (VL group), 3–5 METs – light work (L group), 
5–7 METs – moderate work (M group), and > 7 METs – 
heavy work (H group).
Health-related quality of life (HRQOL), anxiety and de-
pression, and functional status were evaluated 6 months 
after resumption of work. Performance status after re-
sumption of work and work-related outcomes were also 
assessed. Within each group, the variable considered for 

Table 2. Characteristics of patients with recent acute coronary syndrome (ACS) stratified by work energy requirement

Variable
Group

VL
(< 3 MET)

L
(3–5 MET)

M
(5–7 MET)

H
(> 7 MET)

Patients [n (%)] 78 (38) 61 (30) 36 (17) 29 (15)
Age [years] (M±SD) 54±6 55±6 48±6 42±5
Sex [n]

male 73 61 36 29
female 5 0 0 0

Type of intervention [n (%)]
PTCA 71 (91) 58 (95) 31 (86) 29 (100)
medical therapy only 7 (9) 3 (5) 5 (14) 0 (0)
cardiac rehabilitation 51 (65) 44 (72) 21 (58) 18 (62)

Drugs taken at 6 months [n (%)]
antiplatelet drugs 78 (100) 61 (100) 35 (97) 25 (86)
β-blockers 71 (91) 55 (90) 21 (58) 13 (44)
cholesterol-lowering agents 68 (87) 61 (100) 23 (64) 19 (66)
ACE inhibitors 55 (70) 44 (72) 18 (50) 11 (38)

ACE – angiotensin-converting-enzyme; VL – very light; L – light; M – moderate; H – heavy; MET – metabolic equivalent.
Other abbreviations as in Table 1.

Table 3. Health-related quality of life profile for each work group

VL group
(N = 78)
(M±SD)

L group
(N = 61)
(M±SD)

M group
(N = 36)
(M±SD)

H group
(N = 29)
(M±SD)

CR+ CR– CR+ CR– CR+ CR– CR+ CR–
0.72±0.19 0.55±0.231 0.74±0.17 0.62±0.172 0.73±0.14 0.62±0.163 0.79±0.10 0.64±0.134

“CR+” – attending cardiac rehabilitation; “CR–” – not attending cardiac rehabilitation.
Other abbreviations as in Table 1 and 2.
1 p < 0.0009; 2 p < 0.02; 3 p < 0.03; 4 p < 0.003.
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Work performance status  
and indicators of work-related outcomes
To determine work status before and after myocardial 
infarction (MI), work-related outcomes (absenteeism 
and perceived work performance) were assessed with 
the Work Performance Scale (WPS) of the Functional Sta-
tus Questionnaire [20–21]. The WPS score is calculated 
as the mean of the 6 responses ranging 1–4, with 4 being 
the highest level of work performance. As indicators of 
work-related outcomes, we used the time to return-to-
work (in weeks) and the days missed from work (DMW) 
over the previous 6 months. For work performance sta-
tus, DMW was assessed by asking respondents how many 
days they had missed from work due to cardiovascular dis-
ease in the previous 4 weeks.

Statistical analysis
Data are expressed as mean ± standard deviation (M±SD). 
Statistical analysis was performed with ANOVA for dif-
ferences between the 4 groups, and with Student’s t-test 
for unpaired data for differences between subgroups. 
A p < 0.05 was considered statistically significant.

RESULTS
All 204 subjects enrolled in the study returned to full-time 
work after a variable period (1–2 months) from hospital-
ization. One hundred eighty nine subjects had undergone 
single percutaneous transluminal coronary angioplas-
ty (PTCA), and 15 had been treated with medical therapy 
only. One hundred thirty (66%) subjects participated in 
the complex CR program (M±SD = 25±10 days after 
hospital discharge). There were no differences in age, 
gender, or level of education between CR+ and CR– 
subgroups. Significant differences were found in 
the HRQOL profile between the CR+ and the CR– sub-
group for each MET work category (Table 3). For anxi-
ety, scores were significantly different between the CR 
subgroups only in the VL and the L groups, whereas 

studies, ethical approval for conducting this survey 
was unnecessary, and cross-sectional studies did not 
require formal approval by the local Institutional Re-
view Boards. Personal information on the subjects tak-
ing part in the study was protected in accordance with 
Italian law.

Health-related quality of life
The HRQOL profile was assessed with the European 
Quality of Life scale 5D (EQ-5D) [14–17]. It consists 
of 2 components: an EQ-5D descriptive system and 
an EQ-5D visual analog scale (EQ-5D VAS). For the de-
scriptive system, the respondent was asked to rate his/her 
health for 5 of EQ-5D dimensions, i.e., mobility, self-care, 
pain/discomfort, usual activities, and anxiety/depression 
on a 5-level scale:
 – no problems,
 – slight problems,
 – moderate problems,
 – severe problems,
 – unable to perform.

Scores were transformed to produce a single index rang-
ing from 0.59 for the worst to 1 for the best possible 
state of health. For the EQ-VAS, participants drew a line 
from a box to the point on a thermometer-like scale cor-
responding to their state of health (ranging from 0 “the 
worst imaginable state of health” to 100 “the best imagin-
able state of health”).

Anxiety and depression
Anxiety and depression were evaluated with the Hospi-
tal Anxiety and Depression Scale (HADS) [18–19]. On 
this 14-item scale, 7 relate to anxiety and 7 to depression, 
with responses scored 0–3 (3 indicating higher symptom 
frequencies). The score for each subscale (anxiety and 
depression) ranged 0–21, with scores categorized as fol-
lows: normal (0–7), mild (8–10), moderate (11–14), and 
severe (15–21).
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there were no significant differences in the other 2 work 
groups. However, the 2 work-related outcomes taken into 
consideration (i.e., time to return-to-work and number 
of days off work) were always significantly lower in pa-
tients attending CR (Table 5). No significant differences 
in EF (%) and functional capacity for exercise were found 

differences in depression scores were always significant 
except in the H work group (Table 4).
Similarly, total WPS scores were significantly different 
between CR subgroups except in H workers (Table 5). 
The number of patients taking time off from work was 
lower for the CR+ subgroup in VL and L workers, but 

Table 4. Anxiety and depression profiles for each work group

Score

Group
(M±SD)

VL
(N = 78)

L
(N = 61)

M
(N = 36)

H
(N = 29)

CR+ CR– CR+ CR– CR+ CR– CR+ CR–
Anxiety 8.9±3.4 12.6±4.21 9.6±2.2 12.0±2.94 8.8±2.5 10.6±2.9 9.0±1.7 10.0±2.8
Depression 9.0±3.2 12.3±4.52 9.5±2.1 12.0±2.55 8.7±2.7 10.8±2.27 8.5±2.5 10.7±0.7
Total 17.9±6.4 24.9±8.33 19.1±4.1 24.0±4.66 17.5±5.1 21.4±4.68 17.5±3.8 21.3±6.09

1 p < 0.0001; 2 p < 0.00046; 3 p < 0.00011; 4 p < 0.0008; 5 p < 0.00031; 6 p < 0.00016; 7 p < 0.018; 8 p < 0.024; 9 p < 0.048.
Abbreviations as in Table 1–3.

Table 5. Work performance status for each work group

Score

Group
VL

(N = 78)
L

(N = 61)
M

(N = 36)
H

(N = 29)
CR+ CR– CR+ CR– CR+ CR– CR+ CR–

Work performance status
item 1 (M±SD) 2.7±1.1 2.2±1.01 2.8±1.0 2.1±1.12 2.9±0.9 2.7±1.0 3.2±0.8 3.3±0.6
item 2 (M±SD) 3.1±0.9 2.5±0.81 3.2±0.8 2.5±0.78 3.1±0.6 2.4±0.95 3.1±1.0 2.4±1.1
item 3 (M±SD) 2.7±11.0 2.1±1.02 3.2±1.0 2.2±0.79 3.5±0.5 3.1±0.74 3.5±0.7 3.0±0.8
item 4 (M±SD) 3.0±0.8 2.4±0.91 3.3±0.6 2.5±0.93 3.2±0.8 2.5±0.94 3.4±0.6 3.0±0.7
item 5 (M±SD) 3.1±0.8 2.2±1.13 3.0±0.9 2.5±0.74 3.2±0.7 2.6±0.82 3.4±0.7 2.8±0.81

item 6 (M±SD) 3.1±0.8 2.6±0.84 3.0±0.7 2.5±0.84 3.4±0.7 2.9±0.7 3.3±0.8 2.8±0.7
average (M±SD) 3.0±0.7 2.3±0.85 3.1±0.5 2.4±0.67 3.2±0.5 2.7±0.510 3.3±0.6 2.9±0.4
total (M±SD) 18.0±4.0 14.0±4.05 18.0±3.0 14.0±3.07 19.0±3.0 16.0±3.010 20.0±4.0 17.0±3.0
patients with ≥ 1 DMWa [n (%)] 4 (7) 7 (25)6 5 (11) 6 (35)6 1 (4) 2 (13) 1 (5) 1 (9)

Work-related outcomes
RTW [weeks] (M±SD) 6.9±1.8 8.6±1.57 7.1±1.8 8.4±1.65 7.9±1.5 8.9±1.01 8.0±1.3 9.1±0.94

DMWb (M±SD) 7.4±4.5 11.9±4.45 6.8±4.8 9.5±4.42 5.7±3.3 8.5±4.32 3.0±2.9 5.7±3.91

DMW – days missed from work; RTW – time of return to work. Other abbreviations as in Table 1–3.
a Patients with at least 1 DMW in the previous 4 weeks; b Days missed from work in previous 6 months.
1 p < 0.04; 2 p < 0.03; 3 p < 0.0002; 4 p < 0.02; 5 p < 0.01; 6 p < 0.029; 7 p < 0.0001; 8 p < 0.007; 9 p < 0.001; 10 p < 0.003.
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all 4 groups the patients that had undergone CR resumed 
work in a significantly shorter period of time. This pro-
duces a twofold benefit: the disease has lower social and 
economic costs, and there is a positive psychological effect 
caused by the recovery of the social and economic role of 
the patient-worker. However, workers with lighter activi-
ties (VL and L groups) took more working days off (in 
the 6 months after work resumption) than workers with 
more physically strenuous jobs (M and H groups), despite 
returning earlier to work. Nevertheless, in all 4 groups, CR 
was again effective in achieving a reduction in working 
days lost due to illness.
The data obtained is consistent with evidence in the lit-
erature [22–24], according to which white-collar work-
ers (i.e., most of the VL group) have a less favorable 
outcome than blue-collar workers (corresponding to 
groups L, M, and H) in terms of the number of work-
ing days lost due to illness. This is probably attributable 
to a higher prevalence of anxiety and depression [25]. 
This finding was also reflected in the population exam-
ined by us, in which anxiety and depression scores were 
higher in the VL and L subgroups that did not attend CR. 
The counseling part of the CR program probably acts to 
reduce anxiety, and this effect was significant in the VL 
and L groups; counseling also reduced depression, an ef-
fect significant in the VL, L, and M groups.
Finally, participation in CR did not ameliorate clinical 
outcome, as assessed by EF (%) and functional capacity to 

between the CR subgroups of any of the work groups 
(Table 6).

DISCUSSION
Many occupational physicians base their opinion on a pa-
tient’s suitability for work after a pathological event, such 
as ACS, on the results of a maximal exercise test performed 
under optimized drug therapy. However, many other fac-
tors can affect the reintegration of ACS patients into em-
ployment. In our study, we found that work performance 
(assessed using the WPS) was positively influenced by par-
ticipation in the CR program. However, not all workers 
seemed to benefit: in fact, the differences found among high 
intensity workers (H group) did not reach statistical signif-
icance (WPS total score = 20±4 in CR+ vs. 17±3 in CR–, 
p = 0.06). A similar trend was also found for quality of life 
(assessed with the EQ-5D scale): there were benefits for 
patients attending CR, but there was not always a statisti-
cally significant difference in scores for anxiety and depres-
sion in patients with a high work intensity (H group anxi-
ety score: 9±1.7 in CR+ vs. 10±2.8 in CR–, p = 0.077; 
depression score: 8.5±2.5 in CR+ vs. 10.7±0.7 in CR–, 
p = 0.062).
Cardiac rehabilitation favorably affected indicators of 
work outcome (time to return-to-work and DMW) in 
all groups. Patients with a more strenuous work activ-
ity (M and H groups) returned to work later than those 
with a less physically active job (VL and L groups), but in 

Table 6. Percent ejection fractions (EF (%)) and metabolic equivalent (MET) scores of functional capacity for exercise in each work group

Variable

Group
(M±SD)

VL
(N = 78)

L
(N = 61)

M
(N = 36)

H
(N = 29)

CR+ CR– CR+ CR– CR+ CR– CR+ CR–
EF [%] 50.0±9.9 51.1±6.2 51.1±5.6 51.4±4.8 53.8±3.7 53.7±4.5 53.6±3.7 53.7±4.6
MET 4.5±1.0 4.2±1.3 4.3±0.8 4.4±0.7 5.7±1.1 6.0±1.2 5.9±1.3 6.2±1.4

Abbreviations as in Table 1–3.
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statistics – 2009 update: A report from the American Heart 
Association Statistics Committee and Stroke Statistics Sub-
committee. Circulation. 2009;119(3):e21–181, http://dx.doi.
org/10.1161/CIRCULATIONAHA.108.191261.

3. Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, 
Borden WB, et al. AHA statistical update. Heart disease and 
stroke statistics – 2013 update: A report from the American 
Heart Association. Circulation. 2013 Jan 1;127(1):e6-245. 
http://dx.doi.org/10.1161/CIR.0b013e31828124ad.

4. Mital A, Desai A. Return to work after a coronary event. 
J Cardiopulm Rehabil. 2004;24:365–73, http://dx.doi.
org/10.1097/00008483-200411000-00001.

5. Bhattacharyya MR, Perkins-Porras L, Whitehead DL, Step-
toe A. Psychological and clinical predictors of return to work 
after acute coronary syndrome. Eur Heart J. 2007;28(2): 
160–5, http://dx.doi.org/10.1093/eurheartj/ehl440.

6. O’Neil A, Sanderson K, Oldenburg B. Depression as a predic-
tor of work resumption following myocardial infarction (MI): 
A review of recent research evidence. Health Qual Life Out-
comes. 2010;8:95, http://dx.doi.org/10.1186/1477-7525-8-95.

7. Leon A, Franklin B, Costa F, Balady G, Berra K, 
Steart K, et al. Cardiac rehabilitation and secondary pre-
vention of coronary heart disease: An American Heart 
Association scientific statement from the Council on Clini-
cal Cardiology (Subcommittee on Exercise, Cardiac Re-
habilitation, and Prevention) and the Council on Nutri-
tion, Physical Activity, and Metabolism (Subcommittee on 
Physical Activity), in collaboration with the American As-
sociation of Cardiovascular and Pulmonary Rehabilitation. 
Circulation. 2005;111:369–76, http://dx.doi.org/10.1161/01.
CIR.0000151788.08740.5C.

8. Oldridge NB, Guyatt GH, Fischer ME, Rimm AA. Cardiac 
rehabilitation after myocardial infarction. Combined experi-
ence of randomized clinical trials. JAMA. 1988;260:945–50, 
http://dx.doi.org/10.1001/jama.1988.03410070073031.

9. O’Connor GT, Buring JE, Yusuf S, Goldhaber SZ, Olm-
stead EM, Paffenbarger RS, et al. An overview of random-
ized trials of rehabilitation with exercise after myocardial 

conduct exercise. This finding is most likely due to the use 
of best diagnosis and therapy in the acute phase of the dis-
ease, which have already led to reductions in mortality 
rates in the short term. Thus, these traditional parame-
ters have a limited role in the evaluation of workers with 
heart disease attending CR programs, as suggested in 
the literature [26–28].

CONCLUSIONS
Our study indicates that non-participation in CR is a con-
sistent cause of poorer work-related outcomes. Cardiac 
rehabilitation, and occupational counseling in particular, 
plays a very important role in worker recovery and sub-
sequent reintegration into the workplace, especially for 
clerical workers. It may thus be beneficial to develop spe-
cific “complex CR programs” that take into account not 
only traditional clinical parameters (ventricular function 
expressed as EF (%), and functional capacity expressed 
in METs), but also all occupational co-factors, such as psy-
chosocial factors and the type of work done.

Study limitations
Our study group comprised only a small number of sub-
jects. They were not randomized as this would have been 
ethically unacceptable: indeed, it is well known that par-
ticipation in a complex CR program reduces mortality and 
prevents recurrence of ACS, as previously described in 
others studies [24]. Also, it was not possible to conduct our 
study for more than 6 months after resumption of work. 
Future trials will be needed to assess the efficacy of super-
vised exercise training over a longer period.
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