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ABSTRACT
Current guidelines on secondary prevention of
cardiovascular disease recommend nurse-coordinated
care (NCC) as an effective intervention. However, NCC
programmes differ widely and the efficacy of NCC
components has not been studied. To investigate the
efficacy of NCC and its components in secondary
prevention of coronary heart disease by means of a
systematic review and meta-analysis of randomised
controlled trials. 18 randomised trials (11 195 patients in
total) using 15 components of NCC met the predefined
inclusion criteria. These components were placed into
three main intervention strategies: (1) risk factor
management (13 studies); (2) multidisciplinary
consultation (11 studies) and (3) shared decision making
(10 studies). Six trials combined NCC components from
all three strategies. In total, 30 outcomes were observed.
We summarised observed outcomes in four outcome
categories: (1) risk factor levels (16 studies); (2) clinical
events (7 studies); (3) patient-perceived health
(7 studies) and (4) guideline adherence (3 studies).
Compared with usual care, NCC lowered systolic blood
pressure (weighted mean difference (WMD) 2.96 mm Hg;
95% CI 1.53 to 4.40 mm Hg) and low-density
lipoprotein cholesterol (WMD 0.23 mmol/L; 95% CI 0.10
to 0.36 mmol/L). NCC also improved smoking cessation
rates by 25% (risk ratio 1.25; 95% CI 1.08 to 1.43).
NCC demonstrated to have an effect on a small number
of outcomes. NCC that incorporated blood pressure
monitoring, cholesterol control and smoking cessation
has an impact on the improvement of secondary
prevention. Additionally, NCC is a heterogeneous
concept. A shared definition of NCC may facilitate better
comparisons of NCC content and outcomes.

INTRODUCTION
Coronary heart disease (CHD) remains a major
cause of morbidity and mortality worldwide.
Important determinants are the ageing of popula-
tions and unhealthy lifestyles.1 2 Patients with
established CHD are at very high risk for recurrent
cardiovascular events and mortality and are there-
fore considered the first priority in secondary pre-
vention.3 Although adequate risk factor control to
guideline-recommended target levels is highly
effective in the secondary prevention setting, recent
surveys have shown that risk factor control in clin-
ical practice is far from ideal, leaving substantial
room for improvement.4–6 Secondary prevention
provided and coordinated by nurses, that is,
nurse-coordinated care (NCC), has the potential to
improve patient compliance and risk factor control

in patients with CHD, although previous reports
on the effect of NCC have not shown clear and
convincing results.7 8 A previous review concluded
that NCC in secondary prevention has a beneficial
effect on quality of life.9 However, no consistent
relationships were observed between NCC inter-
ventions and other outcomes; in another review,
almost half of the interventions had no significant
effect on study outcomes.10 Heterogeneity in inter-
vention strategies and outcomes hinders compari-
son between the various studies.10 The European
guidelines on cardiovascular disease prevention
state that NCC prevention programmes are effect-
ive, based on two trials.11 12 Available research is,
however, more extensive and the overall findings
appeared less conclusive. In the present study, we
therefore systematically reviewed the available evi-
dence on the efficacy of NCC in secondary preven-
tion of CHD.

METHODS
Search strategy and selection
Using a comprehensive search strategy, we
searched MEDLINE, the Cochrane Central
Register of Controlled Trials and CINAHL from
1990 up to January 2015, with no language
restriction. Since evidence for NCC has evolved
after the 1990s, the review was limited to studies
published after 1990. The following search terms
were entered as independent terms, text words or
medical subject headings (MESH) terms: (1) cor-
onary heart disease or cardiovascular patient or
cardiovascular diseases and (2) nurse led or case
manage* or nurse practitioner or managed care
programs/organization and administration. In add-
ition, reference lists of existing reviews were
manually searched to identify additional relevant
studies. Our MEDLINE search strategy is described
in detail in online supplement 1.
Two reviewers independently screened all titles

and abstracts identified by the search. Studies that
were classified as possibly relevant by at least one
reviewer were retrieved in full text and assessed for
inclusion using a standardised inclusion form.
Multiple publications reporting on the same study
were included only when additional relevant out-
comes were presented; they were counted as one
study. Disagreements were solved by discussion
between the two reviewing authors. We conducted
our systematic review according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement.13
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Selection criteria
Studies were included only if (a) they were designed as a rando-
mised controlled trial (RCT); (b) patients were hospitalised or
being treated by a general practitioner (GP) for secondary pre-
vention of CHD; (c) Trials were included as at least 70% of
their included study population had cardiovascular disease
(CVD) or reported data separately on a secondary prevention
group; (d) a registered nurse was involved as a ‘nurse coordin-
ator’, using Krumholz’s description of coordinated care: the
development and implementation of a therapeutic plan to inte-
grate the efforts of multiple health professionals14 and (e) the
outcomes reported included risk factors, health behaviours, clin-
ical events, patient-perceived health or guideline adherence. For
studies meeting these criteria, all other outcomes, except costs,
were taken into account in our analysis.

Quality assessment
Two reviewers independently assessed the risk of bias in the
included studies using the Cochrane Collaboration’s risk of bias
tool, which requires critical evaluation of the following
domains: sequence generation, allocation concealment, blinding
of outcome assessment, incomplete outcome data, selective
outcome reporting and other source of bias.15 After this evalu-
ation, each domain of the studies was classified as having low,
high or unclear risk of bias.

Data extraction
Data were extracted about the setting and study population, NCC
intervention components and both primary and secondary out-
comes of included studies. Two reviewers independently extracted
all relevant information using a data extraction form. Due to het-
erogeneity of the data, a descriptive approach was used to sum-
marise components of NCC and their effect on outcomes. Based
on consensus, we distinguished three intervention strategies: (1)
risk factor management, (2) multidisciplinary consultation and (3)
shared decision making. We rated the intensity of the intervention
as high (>4 visits plus more than one NCC strategy used), inter-
mediate (3–4 visits) or low (1–2 visits). We defined a multidiscip-
linary team as a team with >2 disciplines. Furthermore, we
classified the observed outcomes into four categories: (1) risk
factor levels, (2) clinical events, (3) patient-perceived health and
(4) guideline adherence. In our meta-analysis, we pooled the suffi-
ciently homogeneous outcomes to determine the effectiveness of
the NCC intervention.

Statistical analysis
We used forest plots to visualise the effects of NCC on systolic
blood pressure (SBP), low-density lipoprotein (LDL) cholesterol
and smoking cessation compared with usual care, stratified for
treatment intensity (high, intermediate, low, unknown). To indi-
cate the differences between these methods, random effects and
fixed effects models were used to pool treatment effects.
Mantel–Haenszel fixed effect pooling assumes a single true
treatment effect and ignores between-study heterogeneity.
DerSimonian–Laird random effects pooling takes between-study
heterogeneity into account and leads to wider CIs. However, in
random effects pooling, small studies receive more weight and
this may affect the pooled treatment estimates. If no between-
study heterogeneity exists, both methods yield identical results.
Heterogeneity was expressed using the I2 statistic. (Pooled) risk
ratios were calculated from 2×2 tables, which were derived
from the publications, using the metan command (V.3.04, 21
September 2010) in Stata V.13.1.

RESULTS
Study selection
A total of 3524 publications were initially identified (figure 1).
Screening the references in these publications yielded another
four potentially relevant studies. After two reviewers reviewed
titles and abstracts, 44 publications were retrieved in full text.
We excluded 25 of these publications after reading the full text
(see online supplement 2). To prevent double counting, only
Voogdt-Pruis’ primary care study (2010) was included, as it
matched our review purpose best.16 Campbell et al reported
different outcomes of the same study in two publications. We
counted these as one study.17 18 In total, we included 18 studies
in our systematic review.

Trial characteristics
Total sample sizes ranged from 138 to 2142 participants in 12
countries of four continents (see online supplement 3). Patients
with CHD were recruited during hospital admission11 19–26 or
at outpatient clinics,27 28 a community health clinic,29 a second-
ary prevention unit30 or general practices.16 18 31 32 The study
participants’ mean age ranged from 54 to 75 years.22 29 ‘Usual
care’ generally consisted of routine aftercare by a GP or cardi-
ologist (see online supplement 3). In six of the trials, routine
care was more intensive and included a cardiac rehabilitation
programme.23 25 26 28 30 33

Risk of bias in included studies
Online supplement 4 presents the risk of bias across the
included studies; 13 of 18 studies (72%) were considered to
have a high risk of bias for one or more domains. In general,
there was a low risk of selection bias; all studies, except
two,30 33 used a valid method for random sequence generation
and 4 of 18 trials (22%) used non-individual randomisation
methods.11 24 31 32 Allocation concealment was unsatisfactory
or not reported in five trials (28%).11 18 24 30 33 In one trial,
‘the patients were randomised by the researchers’,18 which
resulted in a high risk of bias. Blinding of intervention is not
possible in this type of studies, which increases the possibility of
performance bias. Four trials (22%) blinded the outcome asses-
sors using an independent research assistant to carry out the
clinical assessments,21 24 28 32 and in three additional trials,
outcome data were independently retrieved from hospital
records.22 23 25 The risk of detection bias in the other trials was
classified as either unclear or high. Six trials collected outcome
data incompletely,11 16 21 24 27 30 had many missing values16 or
unclear exclusions from the analysis.11 Seven studies (39%) did
not report prespecified outcomes19–21 26 27 30 33 in the primary
publication or in a trial registry or design paper, if available. Of
18 trials in total, five recent trials (28%) were registered in a
trial registry.11 22 25 28 29 Eleven studies (61%) used one or
more self-reported outcomes for lifestyle-related risk factors,
which may have introduced bias.34

Description of the intervention by strategy
The NCC programmes varied in components and intensity (see
online supplement 3). We identified 15 components of the NCC
intervention and grouped them into three strategies (figure 2): (1)
risk factor management, for example, lifestyle counselling, blood
pressure and lipid control; (2) multidisciplinary consultation, for
example, consultation and referral and (3) shared decision
making, for example, goal setting and family support.

Risk factor management
Risk factor management was the most commonly used NCC
strategy and was reported in 13 studies (72%). In six studies
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(33%), nurses were authorised to prescribe or titrate medica-
tion.20 26–29 31 In two of these studies, this was done according
to prespecified algorithms.26 29 To encourage a more active life-
style, NCC interventions consisted of ‘instruction to participate
in a home-based exercise programme’,29 ‘Stepping Out’ pro-
grammes to promote physical activity,18 starting a physical train-
ing programme in the first 3 months of the intervention,30

recommendation to walk briskly for 20 min daily26 or referral
to a physiotherapist.11

Multidisciplinary consultation
The second strategy, multidisciplinary consultation, was assessed
in 11 studies (61%). ‘Involvement of a multidisciplinary team’

was part of this strategy in four trials (22%).11 26 28 29 Seven

trials11 16 20 23 25 28 31 (39%) incorporated ‘referral to more
specialised disciplines’ as needed.

Shared decision making
The third strategy, ‘shared decision making’, was incorpo-
rated in 10 studies (56%). This strategy refers to implement-
ing family support,11 21 30 goal setting for cardiac risk factor
control11 18 19 21 28 29 33 and a personalised action
plan.11 18 20 27 29 33

The included studies varied in terms of the duration of the
intervention (2–24 months), frequency of visits (3–14 contacts)
and follow-up time (3–24 months). The majority used a 12-
month follow-up period (see online supplement 6). In eight
studies (44%), telephone follow-up was used,19 21 22 25–27 29 33

Figure 1 Flow diagram of selection
of trials. CHD, coronary heart disease;
NCC, nurse-coordinated care; RCT,
randomised controlled trial.

Figure 2 Components of nurse-coordinated care (NCC) by strategy in 18 studies. Presented numbers in the figure are study references. a/o, and/or;
GP, general practitioner; NRT, nicotine replacement therapy.
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and in six studies (33%) home visits were part of the interven-
tion (see online supplement 3).19 21–23 25 27 Six trials included
four or more visits plus more than one NCC strategy (high
intensity)11 18 26–29; six trials were rated as intermediate inten-
sity,16 19–21 30 33 three trials were rated as low intensity22 25 31

and three studies were rated as unclear intensity (see online sup-
plement 3).23 24 32

Description of outcomes by category
Outcomes of NCC varied considerably (see online supplement
5a,b). In total, 30 NCC outcomes were measured. We grouped
observed outcomes into four categories: (1) risk factor levels;
(2) clinical events; (3) patient-perceived health and (4) guideline
adherence.

Risk factor levels
In 14 studies (78%), outcomes of NCC studies were measured
as improvement of risk factor levels with heterogeneous treat-
ment effects (see online supplement 6). One study used
SCORE, a comprehensive cardiovascular risk algorithm
designed for the primary prevention setting, as the study
outcome.28 Figures 3–5 present our meta-analyses of weighted
mean differences and relative risk (RR) calculations of trials
reporting on SBP, LDL cholesterol and smoking cessation,
respectively.

Seven studies reported on SBP outcomes. The NCC interven-
tion decreased SBP by 2.96 mm Hg (95% CI 1.53 to
4.40 mm Hg) compared with usual care with low-to-moderate
between-study heterogeneity (I2=37.1%). Eight trials reported
on LDL cholesterol outcomes. The effect of NCC compared
with usual care on LDL cholesterol was −0.23 mmol/L (95% CI
−0.36 to −0.10 mmol/L), with substantial heterogeneity
(I2=74.3%). Trials incorporating prescription and/or titration of
drug therapy by nurses were associated with a significant reduc-
tion in LDL cholesterol and SBP, compared with usual care.
Meta-analysis of eight trials comparing smoking cessation rates,

generally self-reported (75%), between NCC and usual care
yielded a pooled RR of 1.25 (95% CI 1.08 to 1.43). Random
effects and fixed effects models showed no between-study het-
erogeneity in treatment effects (I2=0.0%). Six studies reported
smoking cessation rates at 12 months,16 19 24 26 28 30 one study
at 6 months21 and one study at 12 weeks of follow-up.33

Clinical events
In total, seven studies reported on clinical events (see online
supplement 5b) and five studies reported on recurrent events
and the duration of hospitalisation17 23 25 or readmission
rates17 20 25 28 at assessment time >6 months. In four of these
studies, a reduction was shown for all-cause and cardiovascular
readmission rates or the duration of hospitalisation and other
CVD rates or recurrent coronary events.17 18 20 23 28 A disease
management programme23 significantly reduced the secondary
outcome emergency department encounters (incidence density
ratio –2.08, p<0.001), claims for diagnostic or therapeutic ser-
vices (830 vs 1208 claims, p=0.012) and the use of laboratory
services (1481 vs 2401, p=0.007) in favour of the NCC inter-
vention. The trials that assessed the outcomes all-cause mortal-
ity,20 25 time to readmission or death22 or event-free survival25

all showed no effect of NCC versus usual care on these
outcomes.

Patient-perceived health
Six publications reported patient-perceived health outcomes
with different instruments and showed small effects (see online
supplement 5b and 6).18 20 24 25 29 31 Three studies showed a
statistically significant improvement on the following question-
naires (or one of their subscales): the short form 36 (SF-36),18

chest pain,18 perception of chronic illness care29 and the Seattle
Angina Questionnaire.31

Figure 3 Forest plot of seven
randomised trials on the effect of
nurse-coordinated care (NCC) on
systolic blood pressure. Trials are
ordered by treatment intensity and
year. Medication indicates trials using
medication-titration; I–V,
inverse-variance (fixed effects); D+L,
DerSimonian–Laird (random effects).
Random effects estimates in the
subgroups are identical to the fixed
effects estimates, no between-trial
heterogeneity. Except for two trials
(Gorden et al, Jiang et al), all trials
used a 12-month follow-up period.
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Figure 4 Forest plot of eight
randomised trials on the effect of
nurse-coordinated care (NCC) on
serum low-density lipoprotein
cholesterol concentrations. Trials are
ordered by treatment intensity and
year. Medication indicates trials using
medication-titration; I–V,
inverse-variance (fixed effects); D+L,
DerSimonian–Laird (random effects).
Except for three trials (Allison et al,
Gorden et al, Jiang et al), all trials
used a 12-month follow-up period.

Figure 5 Forest plot of eight randomised trials on the effect of nurse-coordinated care (NCC) on smoking cessation rates. Trials are ordered by
treatment intensity and year. M–H indicates Mantel–Haenszel (fixed effects), D+L indicates DerSimonian–Laird (random effects). The trial by Wood
et al11 was excluded since only the absolute cessation risk difference (of 10.4% (−0.30 to 21.20) in favour of NCC) was reported and pooling of
absolute risk differences caused much heterogeneity in the stratum with the intermediate intensity trials. NCC_nN and Usual_Care_nN denote the
number of quitters (n) of the total number of smokers at baseline (N) in the NCC intervention groups and usual care groups, respectively. Except for
one trial ( Jiang et al), all trials used a 12-month follow-up period.
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Guideline adherence
Three trials reported better results for the NCC intervention
compared with the usual care group on the outcome category
‘guideline adherence’, which implies assessment of risk factors
according to secondary prevention guidelines.18 31 32

Summary of effective interventions and their NCC
components
We found that interventions that include independent prescrip-
tion and/or titration of drug therapy by nurses and a high-
intensity strategy appeared to be effective in reducing SBP and
LDL cholesterol (figures 3 and 4).20 26–29 31 Effective compo-
nents regarding behavioural interventions were goal setting for
cardiac risk factor control plus identification of barriers, an
approach that positively affected the risk factor profile in several
studies.11 18 19 21 29

Of 11 trials with prespecified primary outcomes, eight trials
demonstrated positive outcomes for NCC compared with usual
care: for the outcome category risk factor levels: total choles-
terol,16 29 31 LDL cholesterol,29 triglyceride,29 pharmacological
treatment,31 SCORE,28 blood pressure28 29 and diet;11 clinical
events: all-cause and cardiovascular readmission (days)23 and
guideline adherence.18 32 Half of these studies were classified as
high intensity, including >4 face-to-face contacts11 18 28 29 and
frequent telephone follow-up in one of them.29

DISCUSSION
The evidence summarised in this review suggests that prescrip-
tion and/or titration of drug therapy by nurses, in combination
with a high-intensity strategy, can decrease SBP and LDL choles-
terol. NCC also improved smoking cessation substantially by
25%, but, although nurses’ attention for lifestyle-related risk
factors was a common component in the reviewed studies, this
did not result in weight loss. Evidence from cardiac rehabilita-
tion studies with exercise and multimodal interventions showed
an effect on mortality.35 This effect might have been achieved
through improved adherence to lifestyle modification and medi-
cation, which may be a result of frequent follow-up visits by
nurses. The intervention components and outcome measures
were very heterogeneous. This indicates that NCC is not yet a
clearly defined concept, as well as a complex intervention.
Complex interventions, including several components, are made
up of various interconnecting parts and it is therefore difficult
to evaluate the contribution of individual components.
Furthermore, breaking down these complex interventions into
separate components does not take into account the synergistic
effects of combining these components. In most studies, NCC
interventions were multifaceted, broadly structured and there-
fore lacked focus. As there is a variation in the selection of out-
comes in the included studies, it is important to answer the
question what should be appropriate goals for NCC. Consensus
about NCC content and reporting of outcome measurements
for RCTs would facilitate a better evidence base for future. In
2006, the American Heart Association Disease Management
Taxonomy Writing Group published a statement about defining
and classifying different care models, in particular disease man-
agement.14 The interdisciplinary writing group designed a con-
ceptual model and its proposed components to allow
comparisons across interventions of disease management trials.
This statement forms an ideal starting point to compare diverse
disease management programmes and to assess specific compo-
nents associated with effectiveness. Such an initiative would also
be valuable for the development of NCC programmes.

Limitations
We encountered heterogeneity in our meta-analyses. We also
observed between-study differences that we could not explain.
Although the composition of NCC programmes was heteroge-
neous, this was not always the case for their relative effects on
outcomes. The overall quality of the RCTs in this review was
moderate. At the same time, it was encouraging that more
recent studies had better methodological quality and clinical
trial registration. One older study was deemed to be of low or
unclear quality since it did not describe critical components for
assessing the risk of bias.30 We nevertheless included this study
in the meta-analysis of smoking cessation. Many studies were at
risk of selective reporting. In several studies, no prespecified
primary and secondary endpoints were stated. Self-reported out-
comes were used as well, so the observed effects could be over-
estimated or underestimated. The results should therefore be
interpreted with caution.

Overweight and smoking remained persistent and prevalent
risk factors in many of the studies. A recent review on the efficacy
of lifestyle modification programmes to support behaviour
change in patients with CHD found that comprehensive lifestyle
modification programmes reduced mortality by 34% and cardiac
readmissions by 35%.36 Interventions incorporating four self-
regulation techniques (ie, goal setting, planning, self-monitoring,
feedback) were associated with greater lifestyle benefits. This is in
line with our finding that goal setting is a successful component
for both behavioural counselling and medication-regulated risk
factors. Community-based comprehensive lifestyle programmes
take this approach and this might be a new opportunity to
achieve weight reduction in patients with CHD.37–40

Despite clinical heterogeneity, we conclude that effective
NCC interventions consist of these components: (i) prescription
and/or titration of drug therapy by nurses26–29 31 particularly
with predefined algorithms,26 29 (ii) tailored behavioural coun-
selling with goal setting11 18 19 21 29 33 and (iii) frequent
follow-up visits and telephone contacts.26 27 29

Our review shows that when NCC incorporates blood pres-
sure monitoring, cholesterol control and smoking cessation, it
may improve secondary prevention. Finding effective interven-
tions to achieve weight reduction in patients with CHD remains
an important challenge for future. Additionally, NCC has
shown to be a heterogeneous concept. We recommend a shared
definition of NCC to facilitate better comparisons of NCC
content and outcomes.
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