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Abstract

Obijectives: In Denmark, the local and regional health authorities share responsibility for cardiac rehabilitation (CR).
The objective was to assess effectiveness of CR across sectors coordinated by a nurse case manager (NCM).
Design: A one-year follow-up study.

Setting: A CR programme (GoHeart) was evaluated in a cohort at Lillebaelt Hospital Vejle, DK from 2010 to 201 1.
Participants: Consecutive patients admitted to CR were included. The inclusion criteria were the event of acute
myocardial infarction or stable angina and invasive revascularization (left ventricular ejection fraction (LVEF) >45%).
Main outcome measures: Cardiac risk factors, stratified self-care and self-reported psychosocial factors (SF12 and
Hospital Anxiety and Depression Scale (HADS)) were assessed at admission (phase lla), at three months at discharge
(phase IIb) and at one-year follow-up (phase Ill). Intention-to-treat and predefined subgroup analysis on sex was
performed.

Results: Of 241 patients, 183 (75.9%) were included (mean age 63.8 years). At discharge improvements were found in
total-cholesterol (p <0.001), low density lipoprotein (LDL; p <0.001), functional capacities (metabolic equivalent of
tasks (METS), p <0.01), self-care management (p <0.001), Health status Short Form 12 version (SFI12; physical;
p <0.001 and mental; p <0.01) and in depression symptoms (p <0.01). At one-year follow-up these outcomes were
maintained; additionally there was improvement in body mass index (BMI; p <0.05), and high density lipoprotein
(HDL; p < 0.05). There were no sex differences.

Conclusion: CR shared between local and regional health authorities led by a NCM (GoHeart) improves risk factors,
self-care and psychosocial factors. Further improvements in most variables were at one-year follow-up.

Keywords
Cardiac rehabilitation, public health policy, shared care, nurse case manager, health status, self-care management,
depression, prevention

Intr ion :
troductio The use of proactive support across sectors, e.g. through

Since 2007, the local and regional health authorities in
Denmark have shared responsibility for prevention,
health promotion and physical rehabilitation for
patients with chronic cardiovascular disease after hospi-
talisation. The outcome of cardiac rehabilitation (CR) in
the transition between hospital and municipal is not
well-documented. Studies suggest that several patients
opt out from the recommended sequence due to lack
of information and interruptions, when the health care
delivery task is cooperated across sectors. This encour-
ages the need for Shared Care between sectors.'?

a nurse case manager (NCM), has proved effective in
chronic disease management.*:

'Department of Cardiology, Lillebaelt Hospital Vejle, Denmark
2Section of Health Promotion and Health Services, Department of Public
Health, Aarhus University, Denmark

Corresponding author:

Vibeke Brogaard Hansen, Department of Cardiology, Kabbeltoft 25,
Lillebaelt Hospital Vejle, DK-7100 Vejle, Denmark.

Email: v. brogaard@dadInet.dk

@ @ @ Creative Commons CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 3.0 License (http://www.

creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use, reproduction and distribution of the work without further permission provided the
original work is attributed as specified on the SAGE and Open Access page(http://www.uk.sagepub.com/aboutus/openaccess.htm).



2 Journal of the Royal Society of Medicine Cardiovascular Disease 0(0)

Another challenge for CR is sex differences in health
outcomes. It is well-known from primary prevention
that women do not perceive heart disease as a priority
health concern, or they have less obvious symptoms.’
Further, women have lower compliance rates and com-
pleteness of programme.® Therefore, the development
of methods to enhance women’s compliance in health-
care settings should be included when developing
programme.

We have previously shown that the implementation
of a NCM compared to usual care reduces the number
of patients who refuse to participate in CR from 25%
to 5% and increase the number of patients who partici-
pate in the CR at the municipality from 46% to 58%
with no sex differences.’

The aim of this study was to assess effectiveness of
CR across local and regional health authorities
coordinated by a NCM at clinical, self-care and psy-
chosocial outcomes at discharge from hospital after
three months (phase IIb) and one-year follow-up
(phase III).

Methods
Design, setting and study population

Figure 1 shows the Danish single-centre CR pro-
gramme GoHeart. The programme was conducted
between the Department of Cardiology, Lillebaelt
Hospital Vejle and the Municipal Health Centre
Vejle. The programme was in accordance with the
European Society of Cardiology (ESC) guidelines.®
The Shared Care between hospital and the municipality
was standardised as were the components of the hospi-
tal-based NCM responsibility across the hospital and
municipality sectors.” Key components of the NCM
were administration, direct patient support and
enhanced support for vulnerable patients with low
self-management (Table 1). In agreement with the
local general practitioners (GPs) and approval from
the patient the NCM made telephone contact to the
GP at discharge if the patient was stratified with high
risk including low self-care management to ensure a
follow-up in phase III (Figure 1). The NCM provided

Phase——— lla Hospital

» llb Municipal Health Center ——  llb Hospital —————————»

Nursing hospital-based Case Manager

— 1-4

< Local Case Manager (physiotherapist)

6-8 > 12-14 — > 13-16

Weeks from admission;

/Borg 15 talk test with a
1-2 weeks after nurse and physiotherapist *
visitation
Exercise training for 6

weeks; 1 hour 3 times a

week*

Beforehand oral
information and
provided written
material about
cardiac rehabilitation Smoking counselling
Educational course 1-4 *
Diet counselling

Additional nurse/doctor
consultation by need

Nursing Intervention Intervention Nursing Doctor
consultation and consultation and consultation
blood tests Combined treadmill exercise Exercise training for blood tests

6 weeks; 1.5 hours
2 times a week

Final Borg15 test
with a
physiotherapist
Smoking counselling

Lifestyle counselling

Introduction to food Telephone
shopping and contact to GP
practised shopping if high-risk*

Psychotherapist
consultation at need

Stratification Stratification

| Stratification
f 1

2) A dietitian present at the educational course 3

* Improving handoff across interdisciplinary and sectors (Shared Care);
1) Combined treadmill exercise test/Borg 15 talk test with a nurse and physiotherapist at the hospital

3) A physiotherapist from the Municipal health center present at the final exercise training hour at the hospital
4) Teleophone contact to the General Practitioner (GP) bv the Nurse Care Manaaer if a hiah risk individual (Chronic Care Model)

Figure 1. Flow chart of the cardiac multidisciplinary rehabilitation programme for cohort (GoHeart).
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risk stratified care management using the Chronic Care
Model risk stratification tool'®!! based on psychosocial
risk factors, disease complexity and self-care manage-
ment. As all patients included had chronic ischaemic
heart disease (IHD) they were stratified to differentiated
CR programme according to their self-care level (low
or high).

Patient enrolment and inclusion criteria

Consecutive patients admitted to CR in the period from
September 2010 to November 2011 at the Department
of Cardiology, Lillebaelt Hospital Vejle were asked to
participate in the study at the nurse CR admission con-
sultation (Figure 1 and Figure 2). The criteria for CR
were the event of acute myocardial infarction (MI) or
stabile angina and coronary angiography at the
Department leading to assessment of revascularisation
at the associated centres (percutaneous transluminal
coronary intervention (PCI), coronary artery bypass
grafting (CABG) with or without combination of
valve replacement or recommendation of a conservative
strategy). Exclusion criteria were heart failure (left
ventricular ejection fraction (LVEF) <45%). These
patients received CR through the heart failure clinic.
In total 315 patients fulfilled the criteria for CR in
the period (Figure 2). Twenty-three (7.3%) patients
refused participation mainly due to previous CR.
Further reasons were alcohol abuse and severe

psychiatric disease, found it unnecessary or because of
workload. Overall 292 patients accepted admission to
CR and were invited to participate in the study. The
NCM contacted non-responders (to the questionnaires)
or drop-outs (absent at the clinical follow-up measure-
ments) by telephone after two weeks. If there was no
response to this telephone call a postal reminder was
sent. Participants were excluded from the analysis upon
failure to respond to the follow-up (Figure 2).

Data collection and measurements

The outcome variables were obtained from clinical rec-
ords and self-reported questionnaires (Tables 2 and 3)
at admission in phase Ila (baseline), after three months
at discharge in phase IIb, and at one-year follow-up in
phase II1.' The following socio-demographic data were
collected: sex, age, marital status, education level,
nationality, housing and labour market status.

Clinical measures and risk behaviour. Height and weight
were measured, and body mass index (BMI) was calcu-
lated. Blood pressure was monitored in the supine pos-
ition. A blood sample was drawn non-fasting to
measure lipids (total-cholesterol, high density lipopro-
tein (HDL), low density lipoprotein (LDL) and
triglycerides) and HbAlc in people with diabetes
(n=232). Alcohol consumption was measured in unit

Table 1. Key components of the nurse case management at the Department of Cardiology, Lillebaelt Hospital, Vejle, Denmark.

Administration

Direct patient support

Enhanced vulnerable

patients

support for

Management of the patient distribution
to cardiac rehabilitation®

Booking and alter the course as indi-
vidually required with focus on
minimizing opt-outs

Focus on vacant training and
educational course ensuring max
capacity and short waiting time

Facilitate and inform the patients®

Arrange transport and interpreter as
needed®

Follow-up when patient fails to appear

Electronic and verbal communication
between collaborative professionals®

Arrange meetings for the rehabilitation
team both interdisciplinary and
cross-sectorial

Contact by the Department to the
Municipal Authorities and the
General Practitioners

opportunities®

mailbox

‘Life line’

Inform the patients about the cardiac
rehabilitation treatment measures and

Individual adjustment

Based on stratification, clarify needs,
resources and motivation

Provide guidance to patients by telephone
through a ‘hotline’ and writing by

Optimise the course individually with
the aim of receiving an entire or, as
minimum, part of the recommended
cardiac rehabilitation

Opportunity of individual counseling

Telephone message to the general
practitioner when discharged from
hospital

Ensure individual nurse contact

*Usual cardiac rehabilitation.
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N =315

Patients who fulfilled the criteria for cardiac rehabilitation
(September 2010 - November 2011)

Patients who refused to participate in

rehabilitation
N =23 (7.3%)

v

N =292

Patients who received invitation to the study

Patients who refused to participate in the

study
N =51 (17.5 %)

v

Patients included
N =241

Drop-out/non-responders
N =58

v

Participants
N =183
Response rate: 75.9 %

Figure 2. Flow chart for the GoHeart-study.

per week. Smoking was divided into current, previous
and never smoking (Tables 2 and 3).

Exercise capacity was measured by a treadmill exer-
cise test'> combined with the Borgl5 talk test'® at the
Hospital (Figure 1). At follow-up at the Municipal
Health Centre, the patients were tested by the Borgl5
talk test only, since the treadmill exercise test was not
an option. Patients, who were unable to perform the
initial test, had a 6-min walk test initial. This was only
an option at the hospital (n=7) (Table 2).

Psychosocial measures. Participants’ self-care manage-
ment was determined by the NCM using the criteria
from Chronic Care Model.'™!" This was determined
according to how the patient engaged to promote

health, to augment physical, social or emotional
resources and to prevent sequela.

The self-reported health status was measured using
the Short-Form 12 version 2 (SF-12v2) with psychical
(pcs) and mental (mcs) component summery scores.
Anxiety and depression were measured by the
Hospital Anxiety and Depression Scale (HADS).!>!¢
Participants scoring HADS anxiety >8 or depression
>8 were encouraged to contact their GP.

Psychosocial measures were not taken at baseline
due to the acute condition the patients were in.

Data at each of the follow-up times were transferred
to the research database and checked for errors. If
errors were encountered, the original questionnaire
was investigated and the database entry corrected.



Hansen et al.

(penunuoo)

0£0°0 (1'v6) 8¢ 1000°0> (001) 85 7150 (028) #11 (€22) ¥¢ (6°08) 8¥1 paieasy Ajed1paly
1£0°0 (69) € 000" (00) 0 000° wne (00) 0 (rne paieaa 3210
1TT0 (8'26) 611 (+'98) 8¢ (€716) £91 elwd|0.31s3j0Yd1adAH
¥670 (+'82) o LSTO (1'79) 9¢ 80.°0 (T'12) 66 (z'89) o€ (s'02) 621 uoisua1uadAy paiesay A|[ealpaly
6T€0 (86) S 7200 (s e 9570 (€¥) 9 (1e) ¥ (579) ol ulnsul yum paiea. A|jesipaly
0850 (69) € 99%°0 (8€1) 8 6950 (801) 1 (89) € (86) 81 $19|qe3 YIM paieaud A|[edlpajy
000°1 (6€) T £0€°0 (69) ¥ 6610 (09) £ (00) 0 (87¢) £ uswiesn 38Ip AlUuO
mwuwn_m_ﬁ_
(0'87) ¥1 (191 6 (8'87) OF (1'%¢) sI (1'0€) s SID{OWS JBAIN|
(0'9¢) 81 (05D ¥1 0ST0 (09 8 (L1y) 1T (#£5) sol J®OWs SNoIAd.Y
1000 (0'9¢) 81 1000°0> (6'89) €¢ (801) 1 (zsl) 8 (9T1) €T SIDOWS UBLIND
AJo3s1y Supjowsg
€50 (I'sy) €T £59°0 (99%) 1T £98°0 (96b) 69 (€729) €T (€09) 6 AHlI o Auoasiy Ajiweq
SJ403J%) )jsid JejndseAolpJe)
9200 (€72¢) 61 L9%°0 (65 s1 1190 (1'00) 8T (270 ol (8°00) 8¢ AHI umouy|
S€S0 (L€1) ¢ €480 (ss1) 6 SL0°0 (1's1) 1z (€20 Tl (0'81) €¢ A3aye.35 BARAISSUOD
8170 091 (00) 0 (00) 0 (00) 0 (00) 0 UOIIBSLIEINISBAR FF UOINIASANS [l
6110 (69) € 000" (N1 pr1°0 (01 (9Op) T (o1) ¢ UO[IBSLIE|NISBAR. FF UOINIASANS dI0Y
S6£°0 (811)9 SI¥0 (e ¢ 1100 (919 o¢ (CXR (s21) T¢g oavD
S190 (9°02) 9¢ €450 W) w 000° (T99) 6 (6'99) 6T (199) 11 1Dd
jusuiesd|
€000 091 wlo (98) 5 7970 (tel) LT @11 s (s21) T¢g IW3LS
0001 (9'61) 01 L9%0 (650 s1 9870 (£181) 9T (€290 Tl (8°07) 8¢ IWILSN
IW
9seasIp jJeaH
9000 (9'11) 0'89 191°0 (o€ 9719 0200 (98) 679 (£'6) 599 (0'6) 8€9 (@s) uesw ‘(sueak) a8y
(9°02) 9¢ (T'19) 65 (0'92) 6£1 se
SEV0 (60 Sl 8810 (872¢) 61 (0%D ¥v 3leway
X939
anfea d IS=N anfeA d 8S=N anfea d SN dewa €81 =N sonsiIeIdRIRYD
I I v
syuedpiaed-uopN suapuodsal-uoN| syuedpiaed

‘syuedidpaed-uou pue suspuodsau-uou 03 pasedwod (4espH0D) 140Yod Apmis ay3 ul syuedidied aya Jo suljdseq e SINISLISIdBIRYD [BDIUID) T S]qeL



Journal of the Royal Society of Medicine Cardiovascular Disease 0(0)

'(@s) uesw pane3s ssajun (%) sdaquinu dJe sanjep

"X3pul ssew Apoq :|Ng {PPO 48D dIuoiyD) Sy3 01 SUIpPJOIIE ‘UOIEIYIEBIS 9SEISIp
eay dlwseyds! :qH| ‘YeJd ssedAq Aus1ie Aueuolod :HgyD) UONUSAISIUI AJBUOJOD [BUIWN|SUB. SNOBUEINDIR (| Dd ‘UoNdJeul [eIpedoAw Juawdas | :||JJ 1S ‘UondJejul [eipiedoAw Juawdas | S-uou ;I 1SN

(6'99) 6T (£'19) o€ (€27 8¢ (o€ 9 (0+0) ¥ Mo
1000°0> 1000°0> 1£0°0 (£2) 101 (#'98) 8¢ (0'92) 6€1 y3iH
uonesyneals u:OEwMN:NE J4ed-}|3S
8L50 (69) € T100 #70 €1 1950 (98) Tl Fi1s (€6) LI 9seasIp [e39]{so|nasn|y
¥21°0 (811)9 9€1'0 (rzn ¢ S0L0 (09 £ (89) € (s'9) ol uoissa.dop [eausw pares. [ed1paly
6000 (80 v 000'| (00 0 000'I (£0) |1 (00 0 (90 1 4n|re) [eusy
9520 (8¢ 06€°0 (€01) 9 6670 (62) 11 (€D 1 (99) T aseasip Jenasea [esaydiiag
8L0°0 (Len L S¥50 (98) § LTL0 (89) 8 (89) € (09 11 oS djwaeyds|
w00 (9°61) 01 6100 (200 Tl 1+5°0 (60 11 i s (£8) 91 aseasip Sun
Aypiqiowod
(60 SI (6Th) #T (€21) #T (§'s¥) 0T (90 v (57>) [ewoN
(€'5¢) 81 (0°05) 8T (9£5) 08 (81¢) 1 #'19) ¥6 (0£-57) WBamIan0
0110 (€'5¢) 81 #00°0 (WAR% 1000°0> (50 s¢ (£T0 01 (00 v+ (o€ s) @990
(;W/3 “INg) AusaqO
y6¥°0 (£21) 6 880 (98) 5 1100 (991) €T (€D 1 (1I'e1) T (1eam Jad suun 4| /7<) uondwnsuod joyod|y
(811)9 (98) 5 (£€0) €5 (500 6 (e >eam Jad shep §<
(CyAR% (98) § (a1 21 (zsl) 8 (£€1) sT >eam Jad shep y—¢
(€28) 61 (0'8¢) TT (T 21 1) s (0Tl Tt >eam Jad shep 7|
1000 (1'ep) TT 1000°0> (8'%¥) 9T €870 (819) © (009 T #'19 v6 oam Jad skep
(Aep Jad ulw g s) suqey asid49x3
aneA ¢ IS=N anjeA d 85=N anjeA ¢ EIA 9ewa €81 =N sonsludeIRyD)
v I I

syuedipinaed-uoN

saapuodsal-uoN|

sjuedpiJey

‘panunuo) ° 3|qeL



Hansen et al. 7

Table 3. Outcome after cardiac rehabilitation for cohort at admission compared to three months at discharge and at one-year
follow-up.®

Admission 3 months at 12 months
Study variable to CR discharge follow-up Differences
Cardiovascular risk factors 0-3mo 3-12mo
BMI (kg/m?), mean (SD) 183 275 38 178 275 38 183 273 40 0.890 0.026
Blood pressure (mmHg), mean (SD)
Systolic 183 1355 195 182 1369 186 182 1387 198 0.345 0.299
Diastolic 183 798 114 182 812 98 182 839 97 0.073 0.0005
Blood test (non-fasting), mean (SD)
Total-cholesterol (mmol/l) 183 42 1.0 183 3.9 0.8 183 3.9 0.7 <0.0001 0316
LDL (mmol/l) 181 24 0.8 183 2.1 0.6 183 2.1 0.6 <0.0001 0.459
HDL (mmol/l) 181 1.3 0.5 183 1.3 0.4 183 1.4 0.4 0.130 0.027
Triglyceride (mmol/l) 181 1.5 0.9 183 I.5 0.9 182 I.5 1.0 0.110 0.735
HbAlc (%)* 32 0.070 0.0l 31 0.069 0.013 32 0.070 0.014 0.400 0.463
Medication intake
Aspirin 183 179 978 181 175 967 183 177.0 967 NS
Clopidogrel/Prasugrel 183 134 732 181 132 729 181 89.0 486
Statin 183 174 95.1 181 173 956 183 173.0 945
Non-statin 183 6 33 181 6 33 183 7.0 3.8
Beta-blocker 183 127 694 181 120 663 183 117.0 639
ACE-inhibitor 183 63 344 181 65 359 183 80.0 437
Lifestyle behaviours
Alcohol consumption 183 20 11.0 181 24 133 183 250 138 0.102 0.564
(>7/14 units per week)
Current smokers
Number 183 22 12.1 181 19 105 181 180 99 0.083 0.655
Cigarettes a day, mean (SD) 10 72 21 8 5.5 21 85 6.2 0.170 |
Combined treadmill exercise/Borgl5 talk
Test, mean (SD)
METS at Borgl5 176 7.5 1.9 100 83 1.3 172 83 2.6 0.007 0.788
Alternative 6MWT (meter) 7
Psycosocial
Self-care management
High 183 139 76.0 183 6l 880 183 1680 91.8 00002 0.071
Low 183 44 240 183 22 120 183 150 82
Health status, mean (SD)
SF12 physical component 137 44 9.9 137 488 9.1 <0.0001
score (pcs)
SF12 mental component score (mcs) 137 50 108 137 523 89 0.005
SF12 physical component 141 487 9.2 141 47 10.4 0.002
score (pcs)
SF12 mental component score (mcs) 141 530 84 141 53 9.7 0.899
Anxiety
HADS-A <8 161 125 776 161 134 832 I6l 137 851 0.083 0.5637
HADS-A >8 161 36 224 16l 27 168 161 24 14.9
Depression
HADS-D <8 161 138 857 161 148 919 161 149 925 0.0075 0.7055
HADS-D >8 161 23 143 161 13 8.1 161 12 74

mo: months; NS: non significant; BMI: body mass index; METS: 3,5 ml O,/kg/min; 6MWT: 6-min walk test; *HbAlc: only measured for diabetic.
*Self-care management was determined after stratification according to the Chronic Care Model. Health status (SF-12v2) and Hospital Anxiety and
Depression Scale (HADS); estimated data were calculated for participants who responded at both control times. Physical component score (pcs)
and mental component score (mcs). Continuous clinical variable, self-care management, Short-Form 12 version 2 (SF-12v2) and Hospital Anxiety and
Depression score (HADS). Values are numbers (%) unless stated.
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Ethics

According to Danish law, this study did not need
approval by the Regional Ethics Committee. This was
confirmed by the Chair of the South Danish Regional
Ethics Committee. The Danish Data Protection Agency
approved the research database (J no. 2008-58-0034).
Signed informed consent was obtained from all
participants.

Statistical analysis

Characteristics and outcomes were reported as means
(SD) for normally distributed continuous variables,
median (interquartile range (IQR)) for skewed continu-
ous variables and number (%) for categorical variables.
The effectiveness of the programme was estimated in
terms of the differences between admission (phase Ila)
and three months at discharge from hospital (phase
IIb), and between discharge and 12 months follow-up
from admission (phase III). We reported 95% confi-
dence intervals to indicate the precision of the esti-
mates. Wilcoxon signed-rank test was used to
compare differences. A p value of 0.05 or less was
used to signify statistical significance. The estimated
data were calculated for the participants who
responded at the comparative follow-up times
(Table 3). Predefined subgroup analysis on sex was
performed. Data were analysed using Stata software,
version 12 (StataCorp, College Station, TX).

Results
Participant flow

Of the 292 patients invited to the study, 51 (17.5%)
refused to participate (Figure 2). The non-participants
were older, had known IHD and other chronic diseases,
see Table 2. Fifty-eight of the included patients did not
contribute to the analyses because of drop out or non-
response to the questionnaires.

Six men died. Three of the non-participants (2 of
myocardial re-infarction, 1 of cancer disease) and
three of the non-responders in the cohort died (1 of
myocardial re-infarction, 2 died suddenly without
clarifying autopsy out of hospital). Of 241 patients,
183 (75.9%) provided data for analysis (Figure 2).

Participant baseline characteristics

Characteristics are shown in Table 2. The mean age was
63.8 (SD 9.0). The majority were men (76%) signifi-
cantly younger than the women (mean age 62.9 +SD
8.6 compared to 66.9 9.7, p =0.020). The majority of
the participants were Danish (97.8%), were married/
cohabiting (83.2%), retired 57.8%) and lived in

immovable properties (77%). Statistical significant dif-
ferences were found between female and male. More
females lived alone (n =30, female 32.6% versus male
11.9%, p=0.004), were retired (n =104, female 72.2%
versus male 52.9%, p=0.040) and had a shorter edu-
cation, <3 years after primary school (n=116, female
86.4% versus male 56.1%, p <0.0001), respectively.

Most of the participants (66.1%) attended the CR
after PCI without acute MI (Table 2). Of all, 17.5%
had CABG (21.6% men compared to women 4.6%;
p=0.011). Of all, 20.8% had known IHD.
Concerning risk factors, 50.3% had known family his-
tory of THD, 70.5% had a smoking history. Few had
diabetes (17.5%). Of all, 70.5% had medically treated
hypertension and 91.3% had medically treated hyper-
lipidaemia at admission. Of all, 50.4% of the partici-
pants had low physical activity level (0 days/week with
>30 min/day).

Of all, 16.6% of men had alcohol consumption
above the limits recommended by the Danish Health
and Medicines Authority (men <14 and women
<7units/week) compared to 2.3% of females
(»=0.011). Men were more obese (p <0.0001). Of all,
26% of the participants had low self-care management
at admission with no sex difference.

Non-participants and non-responders characteristics

Opverall the CR non-participants and the non-respon-
ders in the study had more disease complexity and
lower level of self-care management compared to the
participants (Table 2). The non-participants differed
significantly on baseline characteristics in age, type of
MI and previous known IHD compared to the partici-
pants. They were older (mean age 68 (SD 11.6) com-
pared to 63.8 (9.0); p=0.006), fewer have had ST
segment myocardial infarction (STEMI) at present
(p=0.003) and more had known IHD (p=0.026).
Furthermore, they had significantly more risk factors
to CVD, e.g. more with a smoking history (p =0.001),
statin treated (p=0.03), lower physical activity
(»=0.001) and comorbidity with lung disease
(p=0.042) and renal failure (p=0.009). Moreover,
they were stratified with lower level of self-care man-
agement (p < 0.0001).

The non-responders were compared to the partici-
pants followed significantly in risk factors for CVD,
e.g. more with a smoking history (p <0.0001), insulin
treated diabetic (p =0.022), statin treated (p <0.0001),
lower physical activity (p <0.0001), lesser obesity
(»=0.004), comorbidity with lung disease (p =0.019)
and musculoskeletal disease (p=0.012). Moreover,
they had lower levels of self-care management
(p <0.0001). The same pattern was seen comparing
the non-participants to the participants (Table 2).
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No difference in comorbidity was found between
groups concerning previously ischaemic stroke, medic-
ally treated mental depression or peripheral vascular
disease. The groups were comparable on other clinical
variables. No sex differences were found.

The clinical and risk behavioural outcomes after
three months and one year

Table 3 shows the difference in outcomes. No difference
at discharge (3 months) was found in BMI, whereas
significant improvement in BMI was found at one-
year follow-up (mean —0.26, 95% CI: —0.50 to 0.03,
p=0.026).

No differences were found in systolic blood pressure
(SBP). The level of diastolic blood pressure (DBP) was
higher at one-year follow-up compared to three
months at discharge (mean 2.69, 95% CI: 1.20-4.17,
p=0.0005). Total-cholesterol (difference mean —0.37,
95% CI: —0.51 to 0.22, p <0.0001) and LDL (differ-
ence mean —0.31, 95% CI: —0.19 to 0.42, p <0.0001)
were significantly decreased due to treatment (for sta-
tins and aspirin, respectively, 94.5% and 96.7% at the
one-year follow-up with no significant difference
between the follow-up times). Total-cholesterol and
LDL Ilevels were maintained at one-year follow-up,
whereas HDL increased (mean 0.05, 95% CI: 0.01-
0.10, p=0.027).

At admission 12.1% were smokers. Of all, 10.5%
were still smokers at discharge and 9.9% at one-year
follow-up. The differences were not significant. No dif-
ferences on alcohol consumption were found.

At discharge from CR (3 months) significant
improvement was found in metabolic equivalent of
tasks (METS) compared to admission at the combined
treadmill exercise/Borgl5 talk test (mean 0.68, 95% CI:
0.19-1.17, p=0.007). After one-year the effect was
maintained, but not further improved.

The psychosocial outcomes after three month and
one-year follow-up

Self-care management improved significantly at three
months, as 12.0% had low level compared to 24% ini-
tial. A further decrease was seen at one-year follow-up
(8.2%).

Health Status (SF12) improved significantly at three
months compared to admission (pcs mean 4.63, 95%
CI: 3.02-6.24, p=0.000 and mcs mean 2.41, 95%
CI: 0.75-4.08, p=0.005). At the one-year follow-up
further improvement in the pcs was found (mean 2.2,
95% CI: 0.80-3.60, p =0.002) whereas the effect on mcs
was maintained.

Of all, 14.3% had depression symptoms at
admission to CR (HADS depression (HADS-D) >8).

At three months 8.1% had depression symptoms
significantly reduced (p=0.008). At the one-year
follow-up the reduction was maintained (7.4%). No
significant difference was found in HADS anxiety
(=8) (Table 3).

No differences were found in sex at any of follow-up
times.

Discussion

This one-year follow-up study supports the evidence of
the principles of the Chronic Care Model and docu-
ments the effectiveness of CR across local and regional
health authorities led by a NCM providing risk strati-
fied care management.”' Thus, the study showed
improvement in most clinical and risk behavioural fac-
tors, self-care management and self-reported psycho-
social factors (SF12 and HADS). Effects at discharge
were on total-cholesterol, LDL, functional capacities,
self-care  management, self-reported health Health
status Short Form 12 version (SF12) and depression
symptoms. At one-year follow-up the achieved benefits
were maintained apart from a decrease in SF12 physical
component and an increase in DBP. Improvements
were moreover evident for BMI and HDL, consistent
with the emphasis on behavioural lifestyle improve-
ment. Optimal medical treatment was ascertained at
discharge and at the one-year follow-up.

The results suggest that adherence to a specialised
CR centre with dedicated long-term efforts beyond the
early phase is not necessarily needed to maintain
improvements in health outcomes. A locally anchored
CR, where the NCM provides continuity, may be
as effective as a pure hospital-based programme.®
Furthermore, the programme may enhance women'’s
compliance which is a challenge in CR.>®

The outcomes at the one-year follow-up support the
strengths of the GoHeart compared to other studies
where compliance to lifestyle and treatment regimens
have declined after six 6 months.'” In contrast, the large
multi-centre randomised controlled RAMIT-trial'®
investigating CR in England and Wales after two
years, compared to usual care, showed no effect on
mortality, cardiac or psychological morbidity, risk fac-
tors, health-related quality of life or activity. However,
the RAMIT study was criticised for methodological
weaknesses and a lack of components from modern
CR programme.'® The increase in DBP at the one-
year follow-up was unexpected, but in accordance to
guidelines of ESC.?° The achieved health behaviour at
one-year -follow-up is not in accordance with general
Danish guidelines, but not alarming. For example,
9.9% patients smoked compared to 19.0% in the
study by Larsen et al.,*' and 17% in the general
Danish population.



10 Journal of the Royal Society of Medicine Cardiovascular Disease 0(0)

In our study, 14.3% of the participants had depres-
sion symptoms at admission to CR (HADS-D >8),
which was reduced to 8.1% at three months (Table 2)
and maintained at the one-year follow-up (7.4%).
The prevalence of depression in the Danish population
is 3-4%. However, that may be underestimated, as it is
based on patient registers and does not include depres-
sion diagnosed outside the hospital.?> In a recent
Danish study of 897 patients discharged with first-
time MI, depressive symptoms were found in 18.6%
using the HADS-D Scale. Depressive symptoms follow-
ing first-time MI were shown to be an independent
prognostic risk factor for death, but not for new car-
diovascular events.”® The risk of depression after MI is
well-documented and associated with increased mortal-
ity.>*?” In GoHeart, the majority had PCI without
acute MI (66.1%). The findings support that the diag-
nosis of CVD is associated with depression and indi-
cates the need for routine screening and for addressing
depression in modern CR.%**® Depression symptoms
in the EUROSPIRE III survey were more prevalent in
women than in men,”’ whereas no sex differences were
found in our study.

We found no differences in HADS anxiety (>8)
(Table 2). However, the tendency was in the right dir-
ection. The prevalence of people with anxiety symp-
toms decreased from 22.4% at admission to 16.8% at
three months and to 14.9% at the one-year follow-up.
The level of anxiety at the three-month follow-up was
lower than in a Danish study in people with AMI,
where 23.6% reported anxiety (HADS-A) three
month after the event. The one-year follow-up results
corresponded to the Danish population, and to a
Norwegian population in the study by Hanssen et al.*

Health Status (SF12) in both physical and mental
components was improved significantly at three
months. At the one-year follow-up further improve-
ment in the physical component was found.

Strengths and limitations

GoHeart is a follow-up study with participants
undergoing a standardised CR programme according
to offered session length, exercise training, time and
duration at hospital and at the health centre. The dif-
ferent components are well described, which a strength
for future implementation. The fact that health profes-
sionals (NCM, physicians, physiotherapist, etc.) parti-
cipated in the planning phase, and actively contributed
to ensure continuity and to help patients to navigate in
the health system, may be a reason for the outcome.
All measurements were undertaken by trained staff
following procedures, and information bias is likely to
be low. Self-reported data from questionnaires may
have potential limitations due to recall bias and

social-desirable responses, but the impact may be
diminished due to analysing differences.

The main limitation is the lack of a control group,
e.g. a group given the previously hospital-based CR
intervention before the transition to the municipal
responsibility, or a group without a NCM. The charac-
teristics of the non-participants and non-responders
having more disease complexity and a lower level of
self-care management compared to the participants
(Table 2) reveals unresolved critical items in CR. The
results are consistent with other studies showing that
prevention needs to be individualised.™

Future CR studies should be evaluated in randomised
controlled trials. Further, new studies should be designed
to understand organisation barriers for Shared Care and
health economic issues of CR across sectors.

The GoHeart programme calls for further health ser-
vices research including the patient’s perspectives on
achieving rehabilitation in local settings, and how
these interventions could be differentiated according
to risk stratification, including self-care.
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