
 

 

 

 

 

 

 

University of Southern Denmark

Existential aspects in the transition to parenthood based on interviews and a theatre
workshop

Prinds, Christina; Timmerman, Connie; Hvidtjørn, Dorte; Ammentorp, Jette; Christian Hvidt,
Niels; Larsen, Henry; Toudal Viftrup, Dorte

Published in:
Sexual and Reproductive Healthcare

DOI:
10.1016/j.srhc.2021.100612

Publication date:
2021

Document version:
Accepted manuscript

Document license:
CC BY-NC-ND

Citation for pulished version (APA):
Prinds, C., Timmerman, C., Hvidtjørn, D., Ammentorp, J., Christian Hvidt, N., Larsen, H., & Toudal Viftrup, D.
(2021). Existential aspects in the transition to parenthood based on interviews and a theatre workshop. Sexual
and Reproductive Healthcare, 28, [100612]. https://doi.org/10.1016/j.srhc.2021.100612

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://doi.org/10.1016/j.srhc.2021.100612
https://doi.org/10.1016/j.srhc.2021.100612
https://portal.findresearcher.sdu.dk/en/publications/5a7ac065-6a71-4cb2-9a78-0460fb089541


D
ow

nloaded
from

http://journals.lw
w
.com

/jcnjournalby
BhD

M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

1y0abggQ
ZXdgG

j2M
w
lZLeI=

on
04/26/2021

Downloadedfromhttp://journals.lww.com/jcnjournalbyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC1y0abggQZXdgGj2MwlZLeI=on04/26/2021

Journal of Cardiovascular Nursing
Vol. 00, No. 0, pp. 00–00 x Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Cost Analysis of a Dedicated Outpatient
Clinic in Patients With Newly Diagnosed
Atrial Fibrillation
Lars Thrysoee, PhD,MLP, RN; KristianKidholm, PhD;MajaKjær Rasmussen,MSc; Axel Brandes, PhD

Aims: The aim of this study was to assess healthcare utilization costs of a dedicated outpatient clinic for patients with

atrial fibrillation (AF). Methods: We conducted a registry-based retrospective study in patients with a first-time AF

diagnosis from 2009 to 2011 (control group) and 2013 to 2015 (intervention group). The control group had

physician-led usual care, and the intervention group received multidisciplinary care. The primary outcome was total

costs of AF-related resource utilization. Exploratory outcomes were ischemic stroke, intracranial hemorrhage, and

all-cause mortality. Multiple regression methods were used to control for confounders in the assessment of effects on

outcomes. Results:A total of 1552 patients were included, hereof 850 in the intervention group. Total AF-related costs

were €2746 for the control group and €3154 for the intervention group, which was not statistically significant. Average

outpatient costs were significantly higher in the control group than in the intervention group (€522 vs €344,

respectively; P = .003). There was no difference in the number of AF-related hospital admissions and outpatient visits

between the control group and the intervention group (incidence risk ratio, 1.03 vs 0.85; and 95% confidence interval,

0.92–1.16 vs 0.69–1.05, respectively). There was a trend toward reduced all-cause mortality (hazard ratio, 0.86; 95%

confidence interval, 0.63–1.16) in the intervention group, which was not statistically significant. Conclusion: Total

expenses for AF-related hospital resource utilization in the intervention group were higher, but the expenses for

AF-related outpatient visits were significantly lower. There was a trend toward lower all-cause mortality in the

intervention group, although the differences were not statistically significant. More research is needed investigating

whether a multidisciplinary AF clinic is cost-effective.

KEY WORDS: ambulatory care, atrial fibrillation, cost analysis, nurse specialists

Atrial fibrillation (AF) is the most common dysrhyth-
mia and is associated with increased morbidity and

mortality.1 Studies have shown that the main cost driver
is hospitalization.2 Interventions that can reduce admissions
in patients with AF are also important because hospitaliza-
tions are associated with increased symptom burden and
severity as well as reduced health-related quality of life.3

One approach is an outpatient clinic for elective treat-
ment and short-term follow-up.4 Atrial fibrillation care
coordinators in outpatient settings have been found to
decrease waiting times and the number of appointments,
improve patient experiences of dysrhythmia services, and
cut healthcare costs.5 This effect was also shown in a
randomized study comparing a nurse-led AF clinic with
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usual outpatient care. In this study, the nurse-led AF clinic
care turned out to be cost-effective, to improve patient
management, and to reduce hospitalizations and death.6

The same positive effect was shown in a systematic mixed
review of cost-effectiveness analyses of nurse-led AF clinics.7

Data on the economic effect of an outpatient clinic
for patients with AFwith a multidisciplinary approach,
where physicians and nurses work closely together and
collaboratively set treatment goals for the patient,8 are
scarce. On the basis of the existing literature, our hy-
pothesis was that, in the organizational setting, we
would expect that a dedicated outpatient clinic with a
multidisciplinary team can optimize outpatient treat-
ment for patients with AF and can reduce AF-related
healthcare costs within the hospital.

Therefore, the aim of our study was to assess the ef-
fect on total cost of AF-related resource utilization of a
dedicated outpatient clinic using a multidisciplinary ap-
proach for patients with AF. To ensure that quality of
care was not compromised, explanatory outcomes were
the incidence of ischemic stroke, intracranial hemorrhage,
and total mortality.

METHODS
This study was a retrospective single-center control in-
tervention study comparing 2 groups of patients with
AF managed before and after the establishment of a spe-
cific AF outpatient clinic.

All residents ofDenmark are, at birth or immigration,
issued a permanent unique civil registration number that
enables individual-level linkage between administrative
registries.9 The Danish National Patient Register holds
information on all hospital visits of both inpatient ad-
missions and outpatient visits.10 Each hospitalization
discharge is codedwith 1 primary and 1 ormore second-
ary diagnosis codes according to the International Clas-
sification of Diseases and Nordic procedure codes as
appropriate. The Odense Pharmacoepidemiological Da-
tabase holds data on all prescriptions redeemed by pa-
tients from the region of Southern Denmark and was
used to identify drug use at baseline.11

Setting

This study took place in an outpatient clinic at a univer-
sity hospital in Denmark. The AF clinic was established
in February 2012, and before this, patients with AFwere
seen in the ordinary outpatient clinic by a physician (not
an AF specialist), where nurses were not involved in the
consultations. Thus, the setup depicts a situation of an
operating outpatient clinic, which has been optimized
during implementation.

Study Groups and Follow-up

The study was carried out by comparison of outcomes
for patients with a first-time diagnosis of AF (International

Classification of Diseases, Tenth Revision [ICD-10]
codes I480, I481, I482, and I489) before the AF clinic
was established, with a group of patients given a diag-
nosis of AF after the AF clinic was established. We in-
cluded patients with a first-time diagnosis of AF to
make the 2 groups as homogeneous as possible. Patients
with known AF would have different needs depending
on the duration of their AF history and previous treat-
ments. The codes used to identify study participants
from the registry data ensured that they had not previ-
ously had an AF diagnosis.10

Control Group

Patients with a first-time diagnosis of AF between 2009
and 2011 (January 1, 2009, to January 1, 2011) were
included in the control group. They had an initial out-
patient appointment of 30 minutes in duration with a
physician at the cardiology outpatient department.
There was no in-advance strategy for how often patients
were seen for a follow-up visit by a physician, who was
not necessarily a heart rhythm specialist. Patients with
several appointments at the outpatient clinic over time
could meet different physicians at each appointment.12

Nurses did not have consultations with patients at all.

Intervention Group

Patients with a first-time diagnosis of AF between 2013
and 2015 (January 1, 2013, to January 1, 2015) were
included in the intervention group. Because the AF clinic
has been established in 2012, all patients with AF had a
structured consultation course with a multidisciplinary
team, which consisted of a heart rhythm specialist and
several AF nurse specialists with years of experience
and a special interest in AF. The initial appointment
was with the heart rhythm specialist. At this appoint-
ment, a medical history was taken, and a complete phys-
ical examination as well as a 12-lead electrocardiogram
(ECG) and an echocardiography were performed. After
the examinations, the patientswere informed about their
results. Then, the heart rhythm specialist provided infor-
mation about AF tailored to the individual patient. An
individual treatment plan was developed and discussed
together with the patient and then initiated. The
follow-up visits were with an AF nurse specialist, the
first time usually after 3 months. The nurse recorded
the medical history since the last visit, assessed pulse and
blood pressure, and obtained a 12-lead electrocardiogram.
Blood samples were taken as needed. The nurse explained
medications and changes in medical treatment, if neces-
sary, in close collaboration with the heart rhythm spe-
cialist. Moreover, the nurse focused on following up
on the information given by the heart rhythm specialist
and ensured that the patients understood and was able
to handle their situation. Difficult cases were discussed
on an ad-hoc basis between the AF nurse specialists and
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the heart rhythm specialist. The nurse coordinated the
following consultations and decided for how long the
patient would be followed in the AF clinic and when pa-
tients could be discharged to further follow-up by their
general practitioner. Each consultation was approxi-
mately 30 to 40minutes in length, includingmedical his-
tory and electrocardiogram at each consultation. The
heart rhythm specialist and the nurse also discussed se-
lected patient cases at regular multidisciplinary team
conferences. Furthermore, the nurse involved the heart
rhythm specialist, if necessary, while the patients were
present during the consultation, and the nurse provided
the telephone number for the AF clinic, in case the pa-
tient had any questions after the consultation.

The sample size was determined by number of eligi-
ble patients within these periods (Figure 1).

In general, Danish hospital outpatient visits are coded
with good precision in the hospital electronic health re-
cord system,13 as financing was based on activity in
terms of outpatient visits and admissions. Patients were
systematically referred to the AF clinic when first given
a diagnosis of AF, hence there is good reason to trust
the registration of visits.

Comorbidities

The following comorbidities were identified using ICD-10
codes: stroke, heart failure, ischemic heart disease, chronic
obstructive pulmonary disease, chronic kidney disease,
liver disease, and vascular disease. The comorbidities
were chosen based on clinical expertise and used for
the adjusted regression analysis.

Claimed drug prescriptions were used to identify hy-
perthyroidism, hypertension, and diabetes. Furthermore,
use of non–vitamin K antagonist oral anticoagulants,
warfarin, and platelet inhibitors were identified at base-
line. Nordic procedure codes were used to determine
whether patients had received a pacemaker or an im-
plantable cardioverter-defibrillator.

Study Outcomes

The primary outcome was total cost of AF-related hos-
pital resource utilization. Ischemic stroke, intracranial
hemorrhage, and all-causemortality at 12months were
explanatory outcomes.

Measurement of Study Outcomes

Resource usewas derived from theDanishNational Pa-
tient Register, reported as healthcare utilization per pa-
tient in terms of outpatient visits, admissions, unplanned
visits, and total AF-related/heart-related hospital costs.

As the intervention consisted of organizational changes
in routine practice of outpatient care, intervention costs
were included in the average cost per patient of outpatient
visits during the follow-up period. Cost categories were
AF-related costs of outpatient visits, admissions, unplanned
visits, and total AF-related hospital costs. Similar categories
were applied on heart-related hospital resource utilization
and costs of outpatient visits, admissions, unplanned visits,
and total heart-related hospital costs. All prices were
defined by Diagnostic Related Group rates, which are
national tariffs for reimbursement of hospitals.10

Resource use and cost variables were handled in the
analysis according to guidelines for conducting health
economic analyses.14 Costs were adjusted to 2016 prices
by use of regional Danish price and wage indices.15

Clinical outcomeswere derived from the DanishNa-
tional Patient Register and Danish Civil Registration
number Register, and defined as the number of patients
(and percentage) experiencing an outcome within the
follow-up period of 1 year. Mortality was measured
as all-cause deaths and was derived from the Danish
Civil Registration number register. Events of ischemic
stroke and brain hemorrhage were derived from the
Danish National Patient Register by ICD-10 codes of
each event.

Statistics

Categorical variables are presented as percentages and
were analyzed using χ2 test. Continuous variables are
presented as mean (SD), and Student t test was used
to test for differences between groups. A multiple re-
gression analysis was performed to analyze differences
in effects on costs and healthcare utilization. To limit
the effects of a potentially different number of patients
in the groups, results were reported as percentages for
clinical outcomes and in averages for costs. The main
analysis, on total costs of AF-related resource utiliza-
tion, was controlled for confounding factors as age at
baseline, gender, and comorbidities at baseline (hyper-
tension, ventricular dysrhythmia, ischemic heart disease,

FIGURE 1. Period of recruitment.
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myocardial infarction, hypercholesterolemia, renal disease,
heart failure, diabetes, chronic obstructive pulmonary disease).

Analyses on effects were divided into 3 categories.
First, generalized linear model (GLM) (gamma, identity
link) regression was suitable for analysis of cost data as
the distribution of cost data is highly skewed and con-
tains natural zeros.16 Second, quasi-Poisson regression,
which is suitable when data are a count and overdispersed,
was used for modeling resource use.17 Finally, Cox re-
gression, which is suitable for analyzing time-to-event
data, was used for survival analysis.18 For graphical
representation, we used Kaplan-Meier estimates to depict
all-cause mortality. A 2-sided P value less than .05 was
considered statistically significant. Statistical analyses
were performed using R software version 3.5.2 (R Devel-
opment Core Team [2008], R Foundation for Statistical
Computing, Vienna, Austria; http://www.R-project.org).

Ethical Approval

In Denmark, register studies do not require formal ap-
proval from the ethics committees according to legisla-
tion. The study was approved by the management of
the Department of Cardiology, which was notified by
the Danish Data Protection (reference no. 2008-58-0035),
and data were available in an anonymized format so that
specific individuals could not be identified.

RESULTS
The registry-based study sample of patients given a di-
agnosis of AF at initial diagnosis appears in the flow-
chart (Figure 2). After excluding 63 patients who did
not have a registration of AF diagnosis within the exact
inclusion dates, 1552 patients remained in the analysis:
702 patients in the control group and 850 patients in
the intervention group.

Baseline Characteristics

The baseline characteristics are shown in Table 1.
Patients in the control group were significantly youn-

ger at baseline (mean [SD] age, 66.89 [14.02] years) than
those in the intervention group (mean [SD] age, 68.59
[12.42] years), and the difference was statistically signif-
icant (P = .011). Comorbidities did not differ between
the groups except for hypercholesterolemia, neither did
Charlson comorbidity scores, AF-related treatment, or
gender. Use of NOACs differed significantly between
the 2 groups (Table 1).

Resource Utilization and Costs

There was a tendency to equal or lower AF-related re-
source utilization in favor of the intervention group
(Table 2). The control group had 3.02 outpatient visits
on average, and the intervention group had 2.48. The
control group spent 2.49 in-hospital days, whereas

the intervention group spent 2.05 (incidence risk ratio
[IRR], 0.84; 95% confidence interval [CI], 0.72–0.99;
P = .040).

Atrial fibrillation–related costs of admissions were
significantly higher in the control group compared with
those in the intervention group at€2366 versus€2939
(GLMestimate, 554.9; 95%CI, 134.1–989.5;P = .009),
whereas unplanned admission costs were not signifi-
cantly different at €1418 in the control group versus
€1303 in the intervention group. Average outpatient
costs were higher in the control group than in the inter-
vention group at€522 versus€344 (GLM, 93.8; 95%
CI, −219.7 to −24.49; P = .003). Total AF-related costs
were €2746 for the control group and €3154 for the
intervention group, which was not statistically signifi-
cant (Table 2).

Resource use in the cardiology department, includ-
ing all contacts independent of diagnoses, admissions,
unplanned admissions, outpatient visits, and in-hospital
days, was lower at the absolute scale on average in the in-
tervention group (Table 3). The differences were not sta-
tistically significant when controlling for confounders,
except for in-hospital days where the control group had
4.84 days and the intervention group had 3.90 days
(IRR, 0.80; 95% CI, 0.69–0.91; P < .001).

The total costs of admissions to the cardiology de-
partment were slightly lower in the control group com-
pared with the intervention group (€5354 vs €5794),
which was not statistically significant (Table 3). Outpa-
tient costs were significantly higher for the control
group than for the intervention group at€1015 versus
€648 (GLM, −241.2; 95% CI, −368.7 to −122.9;
P < .001). The total costs of heart-related resource uti-
lization were not significantly different in the control
group compared with those in the intervention group
at €6339 versus €6416.

FIGURE 2. Flowchart.
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Exploratory Outcomes

The mortality rate during follow-up was 11.3% in the
control group compared with 10.5% in the interven-
tion group (Table 4), which was not statistically signif-
icant (hazard ratio, 0.86 [95% CI, 0.63–1.16]) when
adjusting for confounders, as was also demonstrated
in the Kaplan-Meier curve (Figure 3). There were no is-
chemic strokes during follow-up and only very few in-
tracranial hemorrhages; thus, we did no further analyses
on these outcomes (not reported in the table, to secure
anonymity of patients).

DISCUSSION
Themain finding of this studywas that costs of AF-related
hospital resource utilization were lower in the control
group with usual care than in the intervention group
undergoingmultidisciplinary AFmanagement, although
the difference was not significant. Furthermore, there
was a trend toward lower all-cause mortality in the in-
tervention group. Inpatient days were lower in the in-
tervention group. On the other hand, patients in the
intervention group experienced at least 1 AF-related
outpatient visit during follow-up, but the average num-
ber of visits per patient was lower in the intervention

group, which was also true for costs of AF-related out-
patient visits. As to total heart-related costs, patients
with a first-time diagnosis of AF before the introduction
of the AF clinic had similar costs per patient on average
(€6339) as the patient group after the introduction of
the AF clinic (€6416).

Comparison of Findings to Other Studies
and Implications

Patients in the control groupwere significantly younger
than patients in the intervention group. The higher num-
ber of patients in the intervention group could be ex-
plained by a change in the referral pattern after the
establishment of the AF outpatient clinic, resulting in
more referrals from general practitioners.

As a consequence of the increased number of patients
given a diagnosis of AF, costs of healthcare are expected
to increase in the next decades. The main cost triggers
are unplanned visits and hospital admissions,19 which
is in line with our results. Le Heuzey et al20 argued for
outpatient care programs for patients with AF to avoid
readmissions and to reduce treatment costs. After the
AF clinic was established, there was no significant reduc-
tion of planned admission in our study, whereas Conti
et al4 showed that an approach including outpatient

TABLE 1 Baseline Characteristics

Control Group,
2009–2011 (n = 702)

Intervention Group,
2013–2015 (n = 850) P2

Gender, male, % 433 (61.7) 513 (60.4) .630
Age, mean (SD), y 66.89 (14.02) 68.59 (12.42) .011a

Comorbidities, n (%)
Heart failureb <3 0 (0.0)
Thyrotoxicosis 5 (0.7) 4 (0.5) .533
Ischemic heart disease 23 (3.3) 31 (3.6) .692
Myocardial infarction 9 (1.3) 11 (1.3) .983
Hypertension 75 (10.7) 83 (9.8) .551
Diabetes 14 (2.0) 20 (2.4) .631
Hypercholesterolemia 5 (0.7) 16 (1.9) .047a

Ventricular dysrhythmia 4 (0.6) 6 (0.7) .739
Supraventricular dysrhythmia 14 (2.0) 9 (1.1) .129

Charlson comorbidity index, n (%)
No comorbidity, 0 676 (96.3) 812 (95.5) .530
Moderate comorbidity, 1–2 26 (3.7) 37 (4.4) .606
Severe comorbidity, ≥3 0 (0.0) <3

Treatment, n (%)
DC cardioversion 0 (0.0) <3

Pharmacological treatment, n (%)
NOACsc 0 (0.0) 105 (12.4) <.001d

Warfarin 165 (23.5) 178 (20.9) .226
Platelet inhibitors 81 (11.5) 101 (11.9) .834

Categorical variables are presented as percentages, analyzed using χ2 test. Continuous variables are presented as mean (SD), analyzed using Student t test.
Abbreviations: DC, direct current; NOACs, non–vitamin K antagonist oral anticoagulants.
a P < .05.
b Patients with heart failure are low, as those are followed in a dedicated heart failure clinic.
c NOAC was not available before 2011.
d P < .001.
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TABLE 2 Atrial Fibrillation–Related Hospital Resource Utilization and Costs

Control
Group

(n = 702)

Intervention
Group

(n = 850)

Intervention vs Control, Unadjusted Intervention vs Control, Adjusted

IRR (95% CI) P IRR (95% CI) P

AF-related resource use in the department of cardiology per patient
No. admissions,
mean (SD)

0.76 (0.86) 0.76 (0.93) 0.99 (0.89–1.12) .972 1.03 (0.92–1.16) .574

Unplanned admissions,
mean (SD)a

0.52 (0.66) 0.47 (0.68) 0.89 (0.77–1.02) .081 0.90 (0.79–1.03) .130

No. in-hospital days,
mean (SD)

2.49 (3.92) 2.05 (3.34) 0.82 (0.70–0.97) .017a 0.84 (0.72–0.99) .040a

No. outpatient visits,
mean (SD)

3.02 (7.06) 2.48 (4.79) 0.82 (0.66–1.01) .067 0.85 (0.69–1.05) .118

AF-related costs in the department of cardiology, mean € per patient
Coefficient, GLM (95% CI) P Coefficient, GLM (95% CI) P

Admission costs €2366
(4842.6)

€2939
(5533.1)

572.8
(54.2–1100.2)

.03a 554.9
(134.1–989.5)

.009b

Unplanned admission
costs

€1418
(3866.3)

€1303
(3550.0)

−115.0
(−507.32 to 255.8)

.546 1.16
(−378.2 to 376.0)

.99

Outpatient costs €552
(1226.9)

€344
(698.2)

−208.2
(−314.6 to −113.3)

<.001c −93.8
(−219.7 to −24.49)

.003b

Total AF-related costs €2746
(4858.9)

€3154
(5670.9)

407.8
(−121.1 to 937.6)

.128 420.5
(−114.5 to 964.6)

.120

Estimates were adjusted for age, gender, and comorbidities (hypertension, ventricular dysrhythmia, ischemic heart disease, myocardial infarction, hyper-
cholesterolemia, renal disease, heart failure, diabetes, chronic obstructive pulmonary disease).

Bold values indicates statistically significant.
Abbreviations: AF, atrial fibrillation; CI, confidence interval; GLM, generalized linear models; IRR, incidence rate ratio.
a P < .05.
b P < .01.
c P < .001.

TABLE 3 Heart-Related Hospital Resource Utilization and Costs

Control Group
(n = 702)

Intervention Group
(n = 850)

Intervention vs
Control, Unadjusted

Intervention vs
Control, Adjusted

IRR (95% CI) P IRR (95% CI) P

Resource use in the department of cardiology
No. admissions,
mean (SD)

1.24 (1.06) 1.16 (1.07) 0.93 (0.85–1.02) .13 0.95 (0.87–1.04) .261

Unplanned admissions,
mean (SD)a

0.87 (0.90) 0.73 (0.85) 0.84 (0.75–0.94) .002b 1.01 (0.77–0.91) .88

No. in-hospital days,
mean (SD)

4.84 (7.27) 3.90 (5.40) 0.80 (0.70–0.93) .003b 0.80 (0.69–0.91) .001b

No. outpatient visits,
mean (SD)

5.62 (9.76) 4.87 (7.68) 0.87 (0.74–1.02) .09 0.90 (0.76–1.05) .18

Heart-related costs, mean € per patient
Coefficient, GLM
(95% CI)

P Coefficient, GLM
(95% CI)

P

Admission costs €5364
(9821.6)

€5794
(10050.2)

430.3
(−573.1 to 1424.6)

.394 721.0
(−289.7 to 1735.8)

.154

Unplanned admission
costs

€3491
(7506.2)

€3476
(8221.6)

−14.71
(−830.13 to 776.89)

.971 −26.22
(−864.6 to 925.0)

.953

Outpatient costs €1015
(1616.86)

€648
(945.0)

−367.19
(−505.3 to −239.6)

<.001c −241.2
(−368.7 to −122.9)

<.001c

Total heart-related costs €6339
(10157.3)

€6416
(10199.1)

77.36
(−956.6 to 1092.5)

.881 436.06
(−603.4 to 1467.7)

.399

Estimates were adjusted for age, gender, comorbidities (hypertension, ventricular dysrhythmia, ischemic heart disease, myocardial infarction, hypercholes-
terolemia, renal disease, heart failure, diabetes, chronic obstructive pulmonary disease).

Bold values indicates statistically significant.
Abbreviations: CI, confidence interval; GLM, generalized linear models; IRR, incidence rate ratio.
a P < .05.
b P < .01.
c P < .001.
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clinics for elective treatment of AF and short-term follow-
up significantly reduced admissions irrespective of in-
dependent predictors of hospitalizations. There might
be also organizational and political factors influencing
planned admission, which might differ between coun-
tries and can explain whywe do not reach similar results.

Our study shows that including AF nurse specialists
in themultidisciplinary teamdoes not result in an increased
number of AF-related outpatient visits or AF-related ad-
missions comparedwith physician-led usual care. Neither
the 2006 American College of Cardiology/American
Heart Association/European Society of Cardiology guide-
lines for the management of patients with AF21 nor the
2010 guidelines for the management of AF22 mentioned
amultidisciplinary team approach or integrated AF care,
whereas the 2016 ESC guidelines23 highlighted the im-
portance of integratedmanagement of patients with AF
where nurses play an important role in educating and
coordinating care of patients with AF in collaboration
with physicians.24 Although we do not find a positive
effect on the economic measures, the organizational
change in the intervention group was ahead of its time,

because it used themultidisciplinary clinic before guidelines
advised organizing this way.

In our study, we, investigating a real-world setting,
did not find a significantly decreased risk of all-causemor-
tality when comparing with physician-led usual AF care.
These findings are different from those in the study by
Hendriks et al,25 which demonstrated that a nurse-led
AF clinic reduced mortality compared with usual care.
In a recent study, the results of the randomized study by
Hendriks at al25 were compared with a nurse-led AF
clinic in a real-world setting.26 This study found that
patient outcomes in the real-world setting were compa-
rable with those from the randomized trial, but health-
care costs were not included in the analysis.26

STRENGTHS AND LIMITATIONS
The inclusion criterion of the study was patients with a
first-time diagnosis of AF, and the study took place in a
routine clinical practice setting. Hence, the study popu-
lation is likely to be representative of the actual popula-
tion of patients with AF.

TABLE 4 Mortality (All-Cause Mortality of Patients With Atrial Fibrillation)

Control Group
(n = 702)

Intervention Group
(n = 850)

Intervention vs Control,
Unadjusted

Intervention vs Control,
Adjusted

Hazard Ratio
(95% CI) P

Hazard Ratio
(95% CI) P

No. (%) patients dead within follow-up 79 (11.3) 89 (10.5%) 0.93 (0.69–1.26) .633 0.86 (0.63–1.16) .318

Estimates were adjusted for age, gender, and comorbidities (hypertension, ventricular dysrhythmia, ischemic heart disease, myocardial infarction, hyper-
cholesterolemia, renal disease, heart failure, diabetes, chronic obstructive pulmonary disease).

Abbreviation: CI, confidence interval.

FIGURE 3. Survival probability during 1 year since first atrial fibrillation diagnosis (Kaplan-Meier curve). Note that figure within
figure has y-axis of 0.9–1.0.
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We assumed that the intervention group was treated
in the AF clinic, but as data were extracted from regis-
tries, it is possible that a few patients were given their
diagnoses and treated at the hospital, without receiving
the specialized AF care. Furthermore, at the time when
the control groupwasmanaged, the 2006AF guidelines27

were in effect. The intervention group was managed un-
der the 2010 ESC guidelines1 and the 2012 update,28

which might have affected the results of this study. In this
case, results would represent a trend in time instead of an
effect derived on the basis of the AF clinic. For example,
outpatient costs are significantly lower for the interven-
tion group and do not accurately correspond to the differ-
ence in resource utilization. This difference might be due
to changes in reimbursement at the time, where the Di-
agnostic Related Group fee of a standard outpatient
visit went from €171 in 2011 to €103 in 2015. For
AF-related admissions, the average number per patient
was equal, but costs were higher for the intervention
group. This inconsistency can be due to a focus on de-
tailed registration in the intervention group or to resid-
ual confounding following the age difference between
groups. The organization of the healthcare sector is
not static, and this might affect the result when using
historical control groups.

The treatment groups differed significantly in age, and
it is likely that residual confounding may follow an age
difference. A possibility of correcting for different charac-
teristics of patients in the 2 treatment groups could be
matching the groups on extrinsic factors, for example,
by the frequency distribution of age.29 In this study pop-
ulation, matching would most likely reduce the number
of included patients, andwewere focused on a large pa-
tient population.

Results on resource use were presented on both depart-
ment level and diagnosis level. This distinction was made,
because of the risk of omitting large amounts of data.
The contact registrationsmight not be accurate on diagno-
sis level. The results shouldbe interpretedwith this inmind.

There was an increase in the volume of patients in
the intervention group, and more resources would have
to be allocated to the hospital department to meet the
higher demands. Thiswas not incorporated in the analysis.

The perspective of the analysis was the hospital; thus,
only hospital costs were collected. Thus, costs for pri-
mary sector services and pharmaceutical costs were not

taken into account when calculating total treatment
costs. The reason for this was that most effects were ex-
pected within the hospital sector and that the AF clinic
was an outpatient clinic based on the hospital.

The retrospective control intervention study design
has a limitation by using a historical control group,
which may differ in both observable and unobservable
factors. The results were adjusted for a number of con-
founders, but it was not possible to control for factors
such as educational level, income level, or attachment
to the labor market. In addition, organizational or eco-
nomic changes at the hospital during the years studied
were not considered in the analysis. Among treatment
regimen changes, new medical interventions (eg, NOAC)
became available during the study period. This might
affect the results. Hence, the internal validity might be
weak. Whereas a randomized controlled trial design
could strengthen internal validity, the retrospective study
design made it possible to assess the effectiveness of the
treatment in a real-world setting, which is a strength in
terms of external validity. On the other hand, it was
not possible in a real-world setting to gain data about
specific issues such as patient knowledge evaluation,
the true costs perworking hour for physicians and nurses,
equipment costs, or the qualification and fluctuation of
the physicians in the historical group.

The study was a single-center study, which might limit
the generalizability to organizations with similar clinical
management and reimbursement systems.

CONCLUSION
Costs of AF-related hospital resource utilization were
higher in patients receiving multidisciplinary AF care
than in patients receiving usual care, although the dif-
ference was not statistically significant. Furthermore,
there was a slight difference in all-causemortality in favor
of the patients receiving multidisciplinary AF care. Over-
all, we did not find significant economic differences and
could not confirm our hypothesis that a dedicated out-
patient clinic with a multidisciplinary team can reduce
AF-related healthcare costs within the hospital. More
research assessing the cost-effectiveness of a multidisci-
plinary approach for patients with AF in real-world set-
tings is needed. Finally, studies investigating patients'
perceived quality of treatment are needed to expand
the evidence in the field.
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