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Summary

AIMS: We aimed to explore atrial fibrillation (AF)-induced
productivity losses in working-age atrial fibrillation patients
and to estimate atrial fibrillation-related indirect costs.

METHODS: Between 2014 and 2017, the Swiss Atrial
Fibrillation prospective cohort study (Swiss-AF) enrolled
217 working-age patients with documented atrial fibrilla-
tion. Self-reported changes in professional activity and
the reasons thereof were descriptively analysed over 8
years of follow-up or until patients reached the retirement
age. Results were put into perspective, and indirect costs
were planned to be estimated, through comparison with
a general population-based, age-, sex- and year-matched
comparison sample from the Swiss labour force survey
(SLFS).

RESULTS: Of 217 analysed Swiss-AF patients, 14.7% re-
ported a professional activity change (9.2% stop, 5.5% re-
duction) due to atrial fibrillation before the end of observa-
tion. Of those working at enrolment (n = 157), 3.8% had a
subsequent professional activity change due to atrial fib-
rillation, 11.6% due to other reasons. Patients were more
likely to report an impact of atrial fibrillation on profession-
al activity if they had had atrial fibrillation longer and were
closer to the retirement age. Slightly fewer Swiss-AF pa-
tients were employed (75%) than in the comparison sam-

ple (77%). For those working however, the degree of em-
ployment was higher (88% vs 83%). Lack of differences
between the Swiss-AF patients and the comparison sam-
ple indicated no relevant indirect costs of atrial fibrillation
due to lost productivity.

CONCLUSION: Only a minority of atrial fibrillation patients
reported a negative impact of atrial fibrillation on their pro-
fessional activity. Professional activity changes due to oth-
er reasons were reported more frequently. Compared with
the general population, atrial fibrillation did not cause dis-
tinct differences.

ABBREVIATIONS

BMI: body mass index

CHA:DS:-VASc:
risk of stroke for non-valvular atrial fibrillation (Conges-
tive Heart failure, Hypertension, Age (2 points), Dia-
betes mellitus, Stroke (2 points), Vascular disease, Age,

Sex category)
SFSO: Swiss Federal Statistical Office
SLFS: Swiss labour force survey
SMD: standardised mean difference

Swiss-AF: Swiss Atrial Fibrillation prospective cohort study
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Introduction

Atrial fibrillation (AF) is the most common serious ar-
rhythmia worldwide and is associated with a broad range
of symptoms and complications, including major compli-
cations such as stroke, heart failure and dementia [1]. De-
pending on disease severity, atrial fibrillation-related
symptoms or complications can substantially affect a pa-
tient’s daily life activities [2]. With regard to younger atrial
fibrillation patients under the age of retirement, an impor-
tant open question is whether and how atrial fibrillation
symptoms and complications affect professional activity
and employment, and cause indirect costs to society due to
lost productivity.

A previous study from the US investigated the association
of atrial fibrillation with productivity losses. Compared to
employees without atrial fibrillation, employees with atri-
al fibrillation were shown to have significantly more annu-
al days missed due to sick leave and short-term disability,
but no difference was found for long-term disability [3].A
Danish study estimated a 19.9% sex- and age-standardised
probability of dismissal from employment within 6 months
after atrial fibrillation patients had returned to work in
their first year after diagnosis [4]. Overall, evidence on
the impact on productivity specifically due to atrial fib-
rillation is scarce. Considering a broader range of condi-
tions, a UK study showed that hypertension and cardio-
vascular diseases were associated with health-related job
loss in men but not in women [5]. A Dutch study showed
that circulatory system-related health problems predicted
unemployment in employees aged 45—64 years [6]. To our
knowledge, no data on the impact of atrial fibrillation on
productivity is available for Switzerland.

The aim of the present study was to explore the impact of
atrial fibrillation on productivity in working-age atrial fib-
rillation patients in Switzerland, using data from a cohort
of patients aged 4565 years at enrolment. Specific objec-
tives were to quantify the evolution of productivity loss-
es due to atrial fibrillation, and to estimate resulting indi-
rect costs by comparison with a population-based, matched
sample from the Swiss labour force survey (SLFS).

Methods

Patient population and data source

We analysed data from the prospective, multicentre, ob-
servational Swiss Atrial Fibrillation cohort study (Swiss-
AF). Swiss-AF enrolled patients with documented atrial
fibrillation between April 2014 and August 2017, across
14 clinical centres in Switzerland. The cohort comprised
mainly patients aged 65 years or older. To assess the so-
cioeconomic implications of atrial fibrillation in working-
age adults, an additional group of 228 patients aged 45-65
years was enrolled, via the specialised clinical centres re-
cruiting into Swiss-AF. From these 228 patients, produc-
tivity-related information was collected for up to 8 years;
11 of the patients were excluded from the present analysis
because, while still working, they were already above the
legal retirement age. In addition to a large variety of patient
and clinical characteristics, Swiss-AF collected health eco-
nomic data during yearly study visits, including data on
changes in professional activity and absenteeism due to
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atrial fibrillation for these younger patients. The detailed
study setup has been described earlier [7]. Patients were in-
cluded in the present analysis if they had baseline data on
their working status and were below the legal retirement
age (65 for men, 64 for women). Patients reaching retire-
ment age during follow-up were censored at the respective
time point.

At baseline, working-age patients were asked if they were
currently employed and, if yes, whether they worked part-
time or full-time. Patients not employed or working part-
time were further asked whether this was due to atrial fib-
rillation. During their yearly Swiss-AF follow-up visits,
patients were asked if and how their professional activity
level had changed since their previous visit. If there had
been a change, they were further asked about the reason
(atrial fibrillation, retirement or other reason). Addition-
ally, they were asked how many days of work they had
missed due to atrial fibrillation (without counting days
missed for study visits) and how many hours they would
have worked on the respective days. The reasons for
changes in professional activity were self-reported and if
a patient attributed such a change to atrial fibrillation, we
considered it to be linked to the disease. To enable com-
parison of the Swiss-AF patients with the general popula-
tion, anonymous data from the Swiss labour work survey
was provided by the Swiss Federal Statistical Office (SF-
SO). Cross-sectional SLFS data was available for the years
2014-2021. Since 1991, the SLFS carries out the SFSO
every year with the aim of providing information on the
structure of the labour force and employment patterns in
Switzerland. Invited survey participants are randomly se-
lected from the permanent resident population aged >15
(including apprentices), based on the SFSO’s sample reg-
ister. SLFS participants are interviewed four times within
one and a half years (with the exception of those aged over
75 years who are interviewed only once), leading to around
120,000 interviews yearly [8]. Questions cover, among
other things, professional activity, reasons for non-activity,
educational background, profession, place of work, degree
of employment, working hours and salary level [9]. Vari-
ables included in the analysis were taken from the subpop-
ulation that excluded apprentices.

After data preparation, consistently defined variables were
extracted from the Swiss-AF and SLFS datasets and
merged into one patient-level dataset. Using the variables
age, sex and year, both populations were matched to assess
atrial fibrillation-related indirect costs. Details of the sta-
tistical analyses are described below.

Outcome measures

Our primary endpoint was the occurrence of a patient-re-
ported, atrial fibrillation-related change in professional ac-
tivity (stop or reduction) either prior to baseline or during
the 8-year follow-up period. All patients who reported that
they had stopped or reduced their professional activity but
not due to atrial fibrillation were assigned to “Other rea-
sons” (figure 1). A patient could be categorised as both.

Our secondary outcomes included the proportion of pa-
tients with a work stop, proportion of patients with a work
reduction and days off work due to atrial fibrillation. To
further characterise the societal impact of atrial fibrillation,
we described differences between the Swiss-AF patients
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and the SLFS population representing the general popula-
tion in terms of changes in professional activity (stop or
reduction) and degree of professional activity. We planned
to estimate average income differences, interpretable as in-
direct costs of atrial fibrillation, in case of relevant differ-
ences in professional activity between the Swiss-AF pa-
tients and the SLFS population.

Statistical analysis

Analyses were purely descriptive. Baseline characteristics
of patients with and without an atrial fibrillation-related
change in professional activity, occurrence and character-
istics of changes in professional activity, and times off
work due to atrial fibrillation were presented with mean
and standard deviation (SD) for normally distributed vari-
ables, median and interquartile range (IQR) for continuous
non-normally distributed variables and n (%) for categor-
ical variables. Evolution over the full observation period
of atrial fibrillation-related vs Other reason-related profes-
sional activity changes was depicted in a bar chart. As a
measure of effect size, the standardised mean difference
(SMD) between the compared populations was used, de-
fined as the difference between the group means divided
by the standard deviation of the pooled groups. An SMD
around 0.2 is generally considered as small, around 0.5 as
medium and 0.8 or higher as large.

Time to first occurrence of an atrial fibrillation-related
change in professional activity was depicted in dependence
of disease duration and years before reaching retirement
age. Days off work were calculated by the number of days
missed multiplied by the hours the patient would have
worked during those days. A Swiss average workday is
8.4 hours and was assumed for missing entries of working
hours.

For each visit, members of the SLFS population were
matched 10:1 to the Swiss-AF-patients, by year (i.e. if a
Swiss-AF visit occurred in 2018, then matching partners
were drawn from the 2018 SLFS dataset), age and sex. To
ensure stable results, the matching was performed for dif-
ferent random seeds and results were compared for con-
sistency. As a sensitivity analysis, education was added to
the matching variables. The evolution of average degree
of employment, proportion of the population working and
average degree of employment of the population working
across the full observation period were tabulated.

Data management, preprocessing and all statistical analy-
ses were conducted using R version 4.2.1 (64 bits). Details
can be found on https:/gitlab.uzh.ch/helena.aebersold/af-
on-productivity-swiss-af-cohort.git

Ethical approval

Swiss-AF was approved by Ethikkommission Nordwest-
und Zentralschweiz (2014-067, PB_2016-00793) and writ-
ten informed consent was obtained from all participants.
Use of the SLFS data was regulated by a contract with the
SFSO, who determined that ethical approval was not re-
quired. The Swiss-AF study is registered on ClinicalTri-
als.gov (NCT02105844).
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Results

Patient population and evolution over time

Of 2415 Swiss-AF patients, 217 (9.0%) were enrolled be-
low the age of retirement and were included in the analysis
(figure 1). Of these patients, 26 (12.0%) reported at en-
rolment (baseline) that they either did not work (n = 17
or 7.8%) or had reduced their work (n = 9 or 4.2%) due
to atrial fibrillation (figure 2 “Baseline”). Overall, 32 pa-
tients, 14.7% of the analysed population, reported a pro-
fessional activity change due to atrial fibrillation prior to
or after baseline (20 reported at least one stop, 12 reported
at least one reduction, 1 reported both). The total number
of patients with a professional activity change for other
reasons was 94 (43.3%; 48 stops, 46 reductions). For 76
(35.0%) patients, this change had already occurred prior to
baseline (43 stops, 33 reductions). Of the 157 patients who
were working at baseline (full- or part-time), 6 (3.8%) in-
dicated a professional activity change due to atrial fibrilla-
tion (3 stops, 3 reductions) before they reached retirement
age or the end of the observation period and 18 (11.6%)
due to other reasons (5 stops, 13 reductions) (figure 2 “Fol-
low-up 1 — Follow-up 8”).

The occurrence of no professional activity change due to
atrial fibrillation decreased slightly but constantly with in-
creasing disease duration (appendix figure S1A). This
means that the longer patients had had atrial fibrillation,
the more likely they were to report an impact of atrial fib-
rillation on their professional activity. When looking at the
occurrence of no professional activity change due to atri-
al fibrillation in relation to the years until retirement (ap-
pendix figure S1B), a steeper decrease was seen within six
years before retirement. Patients were thus more likely to
report a professional activity change due to atrial fibrilla-
tion in the years close to their retirement.

Differences between patients with and without atrial
fibrillation-related professional activity change

Table 1 compares patients with (n = 32) and without (n =
185) atrial fibrillation-related professional activity change.
Patients with atrial fibrillation-related professional activity
change had a higher BMI (median 30.6 [IQR 27.3-32.8]
vs 27.7 [IQR 25.6-31.8]), a higher CHA2DS>-VASc Score
(2.00 [1.00-3.00] vs 1.00 [0.00-2.00]) and were more like-
ly to have sleep apnoea (40.6% vs 18.9%). With respect
to medical therapy, they were more likely to be receiving
statins (50.0% vs 28.6%) and diuretics (50.0% vs 29.7%).
There were no differences in terms of age, sex, previous
pulmary vein isolation or electroconversion and in a wide
range of comorbidities and socioeconomic variables.

Comparing the survival probability for patients with and
without atrial fibrillation-related professional activity
change, no difference was observed over the full time peri-
od (appendix figure S2).

Of the 157 patients working at baseline, 48 patients report-
ed a total of 696 days lost due to atrial fibrillation across
367 observed patient-years. This resulted in an average of
1.9 days per patient-year.
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Comparison with Swiss labour force survey

Table 2 shows the evolution of degree of employment
across time, in comparison with the matched general pop-
ulation sample. Overall, slightly fewer Swiss-AF patients
were employed (75%) compared to the general population
(77%). However, if they were working, the degree of em-
ployment was higher (88% vs 83%). The higher degree
of employment was present at all visits. The average de-
gree of employment across all visits and including people
not working was 65% for Swiss-AF patients and 63% for
SLFS participants, with no apparent differences develop-
ing during follow-ups.

Swiss Med WKkly. 2025;155:3669

The comparison for baseline visit indicated that among
all employed people, the proportion working full-time was
higher in the Swiss-AF cohort than in the general popula-
tion (Swiss-AF: 73% full-time and 27% part-time; general
population: 62% full-time and 38% part-time). Sensitivity
analyses with different seeds, or including education as a
matching variable did not materially alter our findings.

Given the absence of relevant differences between the
Swiss-AF patients and the general population, we did not
perform the calculation of indirect costs. We found no in-
dication of major indirect costs of atrial fibrillation arising
from lost productivity.

Figure 1: Patient selection flowchart. AF: atrial fibrillation, Swiss-AF: Swiss Atrial Fibrillation prospective cohort study.
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Discussion

Only a minority of Swiss-AF patients reported a negative
impact of atrial fibrillation on their professional activity.
Professional activity change for other reasons was reported
more frequently. There were also no remarkable differ-
ences in comparison with the general population, thus no
major work-related indirect costs incurred for atrial fibril-
lation patients.

While atrial fibrillation undoubtedly has an impact on a pa-
tient’s life, including work life, the combined effect of oth-
er factors on changes in professional activity seems to be
more pronounced. Swiss-AF patients were treated as per
guidelines and our group has previously shown that the
health-related quality of life of the Swiss-AF patients was
stable during at least five years of follow-up [2]. This sug-
gested that the burden of atrial fibrillation on patients’ dai-
ly life remained relatively constant. We regard this as a
consistent finding. When atrial fibrillation patients experi-
ence stable quality of life, they are also less likely to be
adversely affected in their professional activity, i.e. tend
to maintain their professional commitments and productiv-
ity. We observed this irrespective of sex, civil status and
whether pulmonary vein isolation was performed. These
findings suggest that well-treated atrial fibrillation patients
can effectively manage their condition without significant
professional activity-related setbacks. It underscores the
importance of early diagnosis and effective treatment to
minimise the impact of atrial fibrillation on an individual’s
professional life. Numerical sociodemographic differences
(i.e. a lower proportion of patients with advanced educa-
tion and a higher proportion of patients with children in
those with an atrial fibrillation-related professional activity
change) might indicate effects but may as well have arisen
from chance effects given the small sample size.

Our findings seem to be mainly consistent with the avail-
able, scarce literature. In our study, 3.8% of the working
patients reported a professional activity change due to atri-
al fibrillation and 11.6% due to other reasons over the
8-year follow-up period. A study from the UK reported
6% health-related job losses over a 2-year follow-up period
and 19% work stops due to other reasons [5]. The numbers
are similar, but not directly comparable, since work losses
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included any health problems and the observation period
was much shorter than in our study.

A Swedish study from 2007 reported that roughly 6% of all
atrial fibrillation patients below 65 years had a sick leave
longer than 14 days [10]. The comparability of this finding
with our study is limited, as the Swedish study included
only sick leaves longer than 14 days and due to any reason.
In our study, we assessed the sum of days lost specifically
due to atrial fibrillation, resulting in 1.9 days per patient-
year for patients who had reported days lost.

Our comparison of the Swiss-AF patients with the general
population indicated strong similarity of professional ac-
tivity levels. This is principally compatible with the find-
ing of no long-term disability in a retrospective database
study of recently diagnosed and on average younger US
patients covering the time period 2001-2008 [3]. In a more
recent Danish study, atrial fibrillation patients incurred
productivity losses worth €1176 due to atrial fibrillation
within three years of atrial fibrillation diagnosis [11]. The
highest costs were found in the first year (€824), with
less impact thereafter (year 2: €191, year 3: €160). Setting
these numbers into relation with the average annual full-
time adjusted salary per employee in Denmark in 2017
(€58,700) [12], this would amount to 0.3—-1.4% of a full-
time position. Another study reported annual mean indirect
costs for work reduction due to atrial fibrillation of €521
in Sweden and €392 in Germany in 2005 [13]. With an
average annual full-time adjusted salary per employee of
€32,900 in Sweden and €30,900 in Germany in 2005, this
is equivalent to 1.6% and 1.3% of a full-time job respec-
tively. Such a limited impact is not inconsistent with our
finding of no relevant differences between Swiss-AF pa-
tients and the Swiss general population, all the more as the
Danish findings were observed shortly after atrial fibrilla-
tion diagnosis.

To our knowledge, this is the first study to investigate the
impact of atrial fibrillation on productivity in Swiss work-
ing-age patients. Due to the health economic data collec-
tion nested within the clinical Swiss-AF cohort study, we
were able to analyse a wide range of patient and disease
characteristics, and productivity parameters. However, as
the inclusion of patients below 65 years was limited to a
predetermined number of patients (228) by the study pro-

Figure 2: Evolution over time of atrial fibrillation (AF)-related professional activity change. Baseline includes all professional activity changes
up to and including baseline. FU: follow-up.
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Table 1:

Baseline characteristics of patients with and without atrial fibrillation-related professional activity change. Physical activity: engagement in any regular physical activity (e.g. jog-
ging, biking, aerobic). A standardised mean difference (SMD) around 0.2 is generally considered small, an SMD around 0.5 as medium and an SMD of 0.8 or higher is consid-

ered large.

With

Without

n

32

185

Standardised mean difference (SMD)

Age, median (IQR)

59.45 (52.37-62.61)

58.25 (54.71-61.67)

0.008

Sex: Female, n (%) 26 (81.2%) 151 (81.6%) 0.01
BMI, median (IQR) 30.59 (27.26-32.78) | 27.67 (25.56-31.80) |0.374
Type of atrial fibrillation, n (%) 0.036

Paroxysmal 16 (50.0%) 94 (50.8%)

Permanent 4 (12.5%) 21 (11.4%)

Persistent 12 (37.5%) 70 (37.8%)
Atrial fibrillation symptoms, n (%) 23 (71.9%) 141 (76.2%) 0.099
Years since atrial fibrillation diagnosis, median (IQR) 4.33 (2.29-7.54) 4.56 (3.00-8.36) 0.257
CHA:DS:-VASc, median (IQR) 2.00 (1.00-3.00) 1.00 (0.00-2.00) 0.438
Previous history of major bleeding, n (%) 2 (6.2%) 5(2.7%) 0.172
Previous history of stroke or transient ischaemic attack, n (%) 5 (15.6%) 16 (8.6%) 0.215
Previous history of systemic embolism, n (%) 13.1%) 6 (3.2%) 0.007
Previous history of heart failure, n (%) 23 (71.9%) 157 (84.9%) 0.32
Previous history of myocardial infarction, n (%) 2 (6.2%) 12 (6.5%) 0.01
Diabetes, n (%) 27 (84.4%) 168 (90.8%) 0.196
Hypertension, n (%) 11 (34.4%) 85 (45.9%) 0.238
Renal insufficiency, n (%) 5(15.6%) 13 (7.0%) 0.274
Sleep apnoea, n (%) 13 (40.6%) 35 (18.9%) 0.489
Previous history of electroconversion, n (%) 21 (65.6%) 95 (51.4%) 0.293
Previous history of pulmonary vein isolation, n (%) 17 (53.1%) 91 (49.2%) 0.079

0.477

No device or loop recorder 25 (78.1%) 169 (91.4%)
Pacemaker 1(3.1%) 5(2.7%)
Implantable cardioverter defibrillator 3(9.4%) 6 (3.2%)
Cardiac resynchronisation therapy (implantable cardioverter defibrillator) 3(9.4%) 5 (2.7%)
Antiplatelet drug 3(9.4%) 4(2.2%) 0.313
Aspirin 4 (12.5%) 14 (7.6%) 0.165
Statin 16 (50.0%) 53 (28.6%) 0.448
Diuretic 16 (50.0%) 55 (29.7%) 0.423
Beta-blocker 25 (78.1%) 118 (63.8%) 0.32
Digoxin 2 (6.2%) 3(1.6%) 0.24
Anticoagulant 31(96.9%) 157 (84.9%) 0.426
Education, n (%) 0.324

Basic 2 (6.5%) 17 (9.2%)

Middle 20 (64.5%) 90 (48.6%)

Advanced 9 (29.0%) 78 (42.2%)
Smoking, n (%) 0.112

Never 12 (38.7%) 75 (40.5%)

In the past 13 (41.9%) 82 (44.3%)

Active 6 (19.4%) 28 (15.1%)
Alcohol, drinks per day, mean (SD) 0.53 (0.72) 0.98 (1.46) 0.392
Physical activity, n (%) 11 (35.5%) 93 (50.3%) 0.302
Civil status, n (%) 0.169

Single 4 (12.9%) 29 (15.7%)

Married 21 (67.7%) 127 (68.6%)

Divorced 5(16.1%) 27 (14.6%)

Widowed 1(3.2%) 2 (1.1%)
Children: No, n (%) 6 (19.4%) 54 (29.2%) 0.231
Greater reagion, n (%) 0.405
Zurich 8 (25.0%) 26 (14.3%)
Lake Geneva 1(3.1%) 9 (4.9%)
Espace Mittelland 10 (31.2%) 46 (25.3%)
Northwestern Switzerland 6 (18.8%) 59 (32.4%)
Eastern Switzerland 3(9.4%) 21 (11.5%)
Southern Switzerland 0 (0.0%) 0 (0.0%)
Central Switzerland 4 (12.5%) 21 (11.5%)

CHA:DS:-VASc: risk of stroke (for non-valvular atrial fibrillation); IQR: interquartile range; SD: standard deviation.
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tocol, the number of patients for this analysis was rather
low. A detailed analysis of influencing factors would have
been subject to chance effects and not interpretable. This
remains for further research. Additionally, given the focus
of recruitment in specialised clinical centres, the results
may not be fully generalisable to all working-age atrial fib-
rillation patients. Nevertheless, the long observation period
of eight years enabled us to gather valuable insights into
longer-term effects of atrial fibrillation on professional ac-
tivity changes in working-age patients. Unfortunately, we
had no detailed information on why patients had stopped or
reduced work for reasons other than atrial fibrillation. We
could therefore not distinguish whether or not the reasons
may have been related to other health problems. A further
limitation lies in the different data structures of the longitu-
dinal Swiss-AF cohort and the SLFS. Given the cross-sec-
tional structure of the SLFS, our analysis options for com-
parisons were restricted. Moreover, we cannot rule out that
the control population included patients with atrial fibril-
lation. However, given the large number of SLFS partici-
pants available for the matching, and given that the preva-
lence of atrial fibrillation in the working-age population is
rather low, it is unlikely that a relevant bias arose from this.
Lastly, there was no information on days missed at work
for the control population, restricting our comparison to
degree of employment. However, longer-term impacts of
illnesses tend to impact the professional activity levels and
were thus captured.

In conclusion, our study indicates that well-treated atrial
fibrillation patients may experience minimal disruptions to
professional activity, even over an extended 8-year follow-
up period. The comparison with the general population fur-
ther highlights that the impact of atrial fibrillation on work-
ing life may be manageable. These findings underscore the
importance of early diagnosis, effective treatment and con-
sistent management to enable individuals with atrial fibril-
lation to lead productive, satisfying and sustainable work
lives despite their medical condition.
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Appendix: supplementary figures
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Figure S2: Kaplan-Meier curve of survival for patients with and without atrial fibrillation-related professional activity change.
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