




















































































































































































Quality of Life of Individuals With Heart Failure

A Randomized Trial of the Effectiveness of Two Models of
Hospital-to-Home Transition

MARGARET B. HARRISON, RN, PHD,*† GINA B. BROWNE, RN, PHD,‡
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BACKGROUND. The growing number of pa-
tients with congestive heart failure has in-
creased both the pressure on hospital resources
and the need for community management of
the condition. Improving hospital-to-home
transition for this population is a logical step
in responding to current practice guidelines’
recommendations for coordination and educa-
tion. Positive outcomes have been reported
from trials evaluating multiple interventions,
enhanced hospital discharge, and follow-up
through the addition of a case management
role. The question remains if similar gains
could be achieved working with usual hospital
and community nurses.

METHODS. A 12-week, prospective, random-
ized controlled trial was conducted of the ef-
fect of transitional care on health-related qual-
ity of life (disease-specific and generic
measures), rates of readmission, and emer-
gency room use. The nurse-led intervention
focused on the transition from hospital-to-
home and supportive care for self-

management 2 weeks after hospital discharge.
RESULTS. At 6 weeks after hospital discharge,

the overall Minnesota Living with Heart Fail-
ure Questionnaire (MLHFQ) score was better
among the Transitional Care patients
(27.2 � 19.1 SD) than among the Usual Care
patients (37.5 � 20.3 SD; P � 0.002). Similar
results were found at 12 weeks postdischarge
for the overall MLHFQ and at 6- and 12-
weeks postdischarge for the MLHFQ’s Phys-
ical Dimension and Emotional Dimension
subscales. Differences in generic quality life,
as assessed by the SF-36 Physical component,
Mental Component, and General Health sub-
scales, were not significantly different be-
tween the Transition and Usual Care groups.
At 12 weeks postdischarge, 31% of the Usual
Care patients had been readmitted compared
with 23% of the Transitional Care patients
(P � 0.26), and 46% of the Usual Care group
visited the emergency department compared
with 29% in the Transitional Care group
(�2 � 4.86, df 1, P � 0.03).

* From the School of Nursing, Faculty of Health
Sciences, Queen’s University, Kingston, Ontario.

† From the Ottawa Hospital and clinical Epidemiol-
ogy Program, Ottawa Health Research Institute, King-
ston, Ontario

‡ From the Faculty of Health Sciences, McMaster
University, Hamilton, Ontario.

§ From the Institute of Populaiton Health, University
of Ottawa, Ottawa, Ontario

Supported by a grant from Health Canada, National
Health Research and Development Program (#6606–5632–

302). M.B. Harrison is supported through a Career Scientist
Award from the Ontario Ministry of Health.

The copyright for the “Partners in Care for Congestive
Heart Failure” resource described in the intervention has
been transferred to the Heart and Stroke Association of
Ontario.

Address correspondence and reprint requests to:
Margaret B. Harrison, RN, PhD, Nurse Scientist, Ottawa
Hospital & Clinical Epidemiology Program, Ottawa
Health Research Institue, 90 Barrie Street, Kinston,
ontario, E-mail: harrisnm@post.queensu. ca

Received October 17, 2000; initial review December
18, 2001; accepted November 21, 2001.

MEDICAL CARE
Volume 40, Number 4, pp 271–282
©2002 Lippincott Williams & Wilkins, Inc.

271



CONCLUSIONS. There were significant im-
provements in health-related quality of life
(HRQL) associated with Transitional Care and

less use of emergency rooms.
Key words: Heart failure; transition;

hospital-to-home. (Med Care 2002;40:271–282)

Individuals with congestive heart failure (CHF)
are one of the fastest growing and challenging
complex health populations requiring care in both
the hospital and community sectors. The incidence
of CHF increases dramatically with age, and there
is a 50% mortality after 5 years.1,2 CHF is reported
to be the only cardiovascular condition that is
increasing in incidence, prevalence, morbidity, and
mortality.2–5 Heart failure may be an even greater
public health problem than the statistics reveal.
Estimates rely on ICD codes for primary and
secondary diagnosis, and these have been re-
ported to exclude one third of patients with clinical
evidence of acute CHF.6

For individuals and families dealing with heart
failure, the condition poses significant challenges
in terms of day-to-day living and the burden of
care. Frequent hospital admissions are common.7,8

There is a fragile balance between coping with this
long-term condition at home and the exacerba-
tions, often life-threatening, which require hospi-
talization. Considering the illness trajectory of
individuals with heart failure and the therapeutic
limits of drug therapies, the effectiveness of non-
pharmaceutical, adjunctive interventions has be-
come a clinical and research priority. These inter-
ventions include enhancing self-management and
symptom control through knowledge, diet, rest
and exercise, and proactive symptom monitoring.
The former Agency for Health Care Policy and
Research (AHCPR) guidelines4 for CHF, for exam-
ple, make eight specific recommendations related
to hospital discharge and counseling, and self-
management. Professional bodies agree that effec-
tive management of this condition requires collab-
orative, proactive vigilance of medical therapies by
health care providers and active support for self-
management before and after hospitalizations.4,9

Recommendations about incorporating a compre-
hensive approach across sectors of care (hospital,
ambulatory, and home care) have followed closely
on the international efforts with clinical practice
guidelines about heart failure.9 Recent randomized
trials7,10–12 have begun to rigorously evaluate the
effectiveness of delivery models emphasizing sup-
portive care for self-management (telephone out-
reach, patient education and information), and indi-

rect care activities (coordination, case managing and
communication). Both hospital-based7,10,12 and
community-based approaches11,13,14 have shown
that an enhanced discharge process and follow-up,
with the addition of a clinical nurse specialist, case
manager, or cardiac nurse, produces positive patient
benefit, reduces hospital readmission and health
services utilization, or both. Characteristic themes are
innovative delivery strategies, multiple interventions
that add a component of comprehensive patient
education and counseling, proactive nurse follow-
up, and increased access to providers. However,
these studies are limited by small sample size,11

interventions requiring addition of new provid-
ers,7,10–12 and primary outcomes focusing exclusively
on system-related endpoints eg, readmission and
emergency visits.7,10–12,14 In summary, the trials are
evaluating health services designed to ‘case manage’
a population with CHF by maintaining provider
contact with patients through intensive assessment
and education techniques to prevent disease exacer-
bation.15 However, Ferguson and Weinberger15

found equivocal results in their review of case man-
agement studies about the benefits in the health care
system compared with the putative advantages.
Thus, the question remains as to what can be done
to stave off CHF exacerbations within the normal
organization of services with the usual nurse provid-
ers, who are typically generalists. Cook et al16 argue
that complex systems can have gaps between peo-
ple, stages, and processes. A key aspect for improve-
ments is through the reinforcement of a practitio-
ner’s normal ability to bridge these gaps. In the case
of heart failure, our premise was that adding a new
provider might not be the most effective, feasible, or
efficient solution. Could the gap be bridged another
way? Rather, by focusing on the activities of usual
providers, and the structure and process of transition
from hospital-to-home, could continuity with sup-
port for self-management be enhanced to improve
patient outcomes and reduce health service
utilization?

We conducted a prospective, randomized trial
to evaluate whether the use of usual providers,
and a reorganization of discharge planning and
transition care with improved intersector linkages
between nurses, could improve quality of life and

HARRISON ET AL MEDICAL CARE

272



health services utilization for individuals admitted
to hospital with heart failure. It was hypothesized
that the enhanced transition process would im-
prove quality of life and reduce emergency room
visits and hospital admissions for individuals dis-
charged from hospital with heart failure.

Materials and Methods

Study Patients and Setting

All individuals admitted to two general medical
units of a large urban teaching hospital in Ottawa,
Ontario, Canada, with a diagnosis of congestive
heart failure, were screened for the study. The two
units were similar in size (35–37 beds), occupancy
rates (90–94%) and RN staffing (49–51% full time,
29–33% permanent part-time). A centralized de-
partment admitted patients to either unit, based
solely on bed availability. Study inclusion criteria
included: residing in the regional home care radius
(60 km); expected to be discharged with home
nursing care; English or French speaking; admit-
ted for more than 24 hours to the nursing units;
and, not cognitively impaired (score �8 on Short
Portable Mental Status Exam).17,18 The study re-
ceived approval from the institutional Ethics Re-
view Board of the Ottawa Civic Hospital and Loeb
Health Research Institute.

Randomization

Using a computer-generated schedule, consent-
ing patients were randomized by the research
coordinator, within 24 hours of hospital admis-
sion, to receive either Usual Care or Transitional
Care. Prepackaged, consecutively numbered,
sealed, opaque envelopes containing the group
allocation were prepared for each nursing unit and
administered from the research office. Neither the
patients, nor the members of the study team, were
aware of treatment assignment until after ran-
domization. During hospitalization, the staff phy-
sicians established the medical regimen. Other
usual providers included hospital and community
primary nurses and the home care coordinators.
Usual discharge procedures are described and
compared with Transitional Care in Table 1. With
respect to usual discharge planning and postdis-
charge care, patients in the control group received
optimal usual care in that the timing and number

of home nurse visits were scheduled to match
those received by Transitional Care group. The
similar number of home visiting and provider
contacts during the intervention period (2 weeks
after hospital discharge) controlled for the effect of
attention alone.

On admission to hospital, the research coordi-
nator flagged the patient’s chart as a signal to the
patient’s primary nurse to follow a checklist of
activities for Transitional Care. The protocol was
implemented from admission to 2 weeks after
hospital discharge, after which the patient received
usual care by community nurses while on home
care. During the pilot study for this trial, the 10 to
14 days after hospital discharge was identified as
the critical ‘settling in’ period after hospitalization.
It was also a typical length of stay for home care
follow-up after hospitalization. Eleven individuals
were readmitted to hospital within 2 weeks of
discharge (the intervention period). Timing for
outcome measures then began on the second
discharge and followed for 3 months.

Usual Care and the Transitional Care
Intervention

Usual care for hospital-to-home transfer in-
volves completion of medical history, nursing as-
sessment form, and, in ideal circumstances within
24 hours of hospital admission, a multidisciplinary
discharge plan. Weekly discharge planning meet-
ings further identify patient needs. A regional
home care co-coordinator consults with the hos-
pital team as required and may meet directly with
patients and families. Immediately before dis-
charge, a physician completes a referral for home
care, and necessary services and supplies are com-
municated to the home nursing agency. Usual
home nursing care for CHF patients includes
assessment and monitoring, health teaching, pro-
vision of direct care, eg, administration of medica-
tions, and managing equipment and treatments.

Patients in the Transitional Care (TC) arm re-
ceived the standard discharge planning and care,
plus a comprehensive program, adding supports
to improve the transfer from hospital to home. To
develop this program, hospital and community
nurses met to focus on the ‘outreach’ from the
hospital and ‘in-reach’from the community during
the transition. An intersectoral continuity of care
framework19 guided their efforts in identifying
gaps to specifically address 3 major aspects of a
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hospital-to-home transition: (1) supportive care
for self-management; (2) linkages between hospi-
tal and home nurses and patients; and (3) the
balance of care between the patient and family
and professional providers. The defining charac-
teristics of TC were the use of a structured, com-
prehensive, evidenced-based protocol for counsel-
ing and education for heart failure self-
management, plus additional and planned
linkages to support individuals in taking charge of
aspects of their care. An evidence-based interven-
tion is defined as care based by current research or,
in the absence of strong empirical findings, on
expert consensus. This may involve the use of
professional practice standards and practice guide-
lines, if available.

The education-counseling protocol entitled,
Partners in Care for Congestive Heart Failure
(PCCHF), was developed in response to AHCPR
guideline recommendations.4 PCCHF has two
clinical components: (1) the patient workbook,
and (2) an education map that provided the overall
education plan, and serving as a patient-held
documentation tool.20–22 The workbook, a com-
prehensive resource for self-management, pro-
vides a structured approach for patient education,
yet allows for tailoring to individual needs.20,21 It
covers the basics of heart function and self-mon-
itoring—what CHF means, management of med-
ications, diet, exercise, stress, support systems, and
community resources. There is a pocket for insert-

ing patient-specific information (eg, medication,
dietary handouts). Linkages, additional to usual
practice, were created among providers and the
patients including: a nursing transfer letter to the
home care nurse detailing clinical status and self-
management needs; a telephone outreach from
the hospital nurse within 24 hours of discharge;
notification to home care as to whom hospital
primary nurse was for follow-up consult if neces-
sary; and a patient-held documentation tool.

Data Collection and Outcomes Measures

The primary outcome was health-related qual-
ity of life, symptom distress and function at 6- and
12-weeks postdischarge, as measured by the Min-
nesota Living with Heart Failure Questionnaire
(MLHFQ), a condition specific instrument.23–25

Secondary outcome measures included: quality of
life measured with a generic measure, the Medical
Outcome Study Short Form (SF-36),26–29 and the
number of all-cause emergency room visits and
hospital readmissions.

Hospital and home care clinical nursing staff
delivered care to both the Usual Care and the TC
groups. Two nurse research coordinators, reporting
through the Clinical Epidemiology Unit, managed
this trial. They were not connected in any way to
either the hospital or home care departments, and
wore research ID badges to avoid being mistaken

TABLE 1. Description of Usual Care and Transitional Care Intervention by Group as Tracked by
Protocol Checklist

Transitional Care % Usual Care %

Hospital primary nurse assigned on admission* 99 Hospital primary nurse assigned on admission*

Home care notified of study participation* 98 Home care notified of study participation* 91

Evidence-based education program (PCCHF)
initiated20†

97

Written referral to Home Care on discharge* 66 Written referral to Home Care on discharge* 59

Nursing transfer letter received by Home RN* 92

Phone Outreach within 24 hours of discharge* 78

Phone advice from hospital nurse* 20

Education booklet used at home* 97

Education map† 97

Community RN consult with Hospital RN* 9

Community nurse visits minimum 2 visits in
first 2 weeks post-discharge†

94 Community nurse visits minimum two visits in
first 2 weeks post-discharge†

93

*Linkage activity.
†Care activity.

HARRISON ET AL MEDICAL CARE

274



for clinical nursing staff. The coordinators
screened and recruited the participants and col-
lected baseline data. On admission, profile infor-
mation was collected through chart audit using
standardized forms for demographic and circum-
stance of living data and clinical data, including
previous admissions, comorbidities, and severity of
medical problems from admitting notes and his-
tory. Outcome data were collected within 24 hours
of discharge (T1) and at two (T2), six (T3), and 12
weeks (T4) after hospital discharge. Appointments
in the home were made independent of scheduled
home care visits. Patients had the option to com-
plete the forms themselves or partake in a struc-
tured interview with the research staff. The major-
ity (�90%) preferred the structured interview.

Analysis

The sample size was based on detecting a
clinically important difference in the Minnesota
Living with Heart Failure Questionnaire. From
changes in function and well-being experienced
by patients in placebo controlled angiotensin con-
verting enzyme inhibitor (ACE) trials, the devel-
opers of the scale determined that 5 points (4.8%)
was the minimally clinically important difference
(MCID) in score.23,25,30,31 With the probability of a
type I error set at 0.05 and power of 80%, 50
patients per group were required to detect a
5-point difference in the MLHFQ score, assuming
a SD of 9 for the change scores (personal commu-
nication, Thomas Rector, May 1996). Allowing for
30% withdrawal because of death or study drop-
out, and an additional 20% for sufficient statistical
power to perform physical and emotional dimen-
sion subscale analysis, 75 participants per group
were required.

Descriptive statistics (means, SD, proportions)
were used to determine the characteristics of those
completing the trial and the study dropouts. The
success of randomization was determined by com-
paring the intervention group with the Usual Care
group profile on demographic and clinical vari-
ables at baseline (T1) using �2 test for categorical
variables or the Student t test for continuous
variables.

Participants in the study were followed for 12
weeks after hospital discharge. All those complet-
ing outcome measures, whether they received the
intervention, were included in the analyses to
conduct an intention-to-treat/completer analysis.

The primary analysis tested the mean difference
in the condition-specific quality of life outcome
(MLHFQ) between baseline and 6 and 12 weeks
postdischarge with the 2 study groups. Mean
differences were compared using the independent
t test with either the pooled or separate variance
estimate as appropriate. To assess trends over
time, a two-way analysis of variance (ANOVA)
compared each outcome across two factors: the
cohort (usual care or TC) and time (baseline and
after hospital discharge repeated measures). The
clinical importance was assessed using a mini-
mally clinical importance difference (MCID). The
MCID was defined as a 5-point or greater change
in the total MLHFQ score and 5% change in the
physical and emotional dimension scores (2 points
on the physical dimension score, 1.25 points on
the emotional dimension score). The scores are
calculated in whole numbers on a 5-point scale;
therefore, the MCID for the emotional dimension
was rounded upward to 2 points. Thus, a change of
� 2 points was classified as ‘no change’. This had
the conservative effect of requiring a 12% deteri-
oration in score to be in the ‘worse’ category.

Results

Baseline Characteristics

Trial Participants. In the 18 months of study
(June 1996 - January 1998), 483 patients with heart
failure were admitted to the two study units. Once
screened, 212 of these admissions were deemed
eligible, and 200 individuals consented to partici-
pate (5.6% refusal). Reasons for patient ineligibil-
ity included: coming from or being discharged to a
long-term care facility (n � 104, 38%); living out-
side the catchment area for home care (n � 63,
23%); too ill, or deceased, shortly after admission
(n � 40, 15%); first language other than French or
English (n � 33, 12%); being discharged �24
hours (n � 16, 6%); diagnosis changed (n � 8,
3%); other (n � 7, 3%). After hospital admission
and baseline assessment, 8 of 200 consenting
participants (5 Transitional Care, 3 Usual Care) did
not subsequently enter the study after being ran-
domized (4 because of death/becoming too ill, 2
refusing home care, 1 change in diagnosis, 1
discharge to long-term care). The ‘too ill’ category
included being on life support, in palliative care or
in intensive care. Of the 192 remaining patients,
100 were randomly allocated to Usual Care and 92
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to the TC group. Before the 12-week study com-
pletion, 20 people (11 Usual Care, 9 TC) died or
became too ill before the 12 weeks of study
completion, 8 withdrew (7 Usual Care, 1 TC), and
7 were a loss to follow-up (5 Usual Care, 2 TC).
Most of those randomized (81%, n � 157) com-
pleted the study. The ‘intent to treat/completer’
analysis was conducted on 157 participants who
completed the outcome measures, whether they
received treatment.

The baseline profile (T1) of the study population
after randomization (n � 192) was one of a fairly
elderly group. Less than 7% were under 60 years
of age and the mean age was 76 years (median 77
years, range 33–93 years). Most participants (91%)
were retired or on disability pension, and nearly
half lived alone. Most (76%) had at least some
high school education. Nearly 80% had NYHA
Functional Class4 III or IV as assessed by the nurse
research coordinator on admission. On average,
individuals took six prescription medications daily
(Table 2).

Comparability of Experimental and Control
Participants.

Profiles of those completing the study to 12
weeks (n � 157) and those who did not com-
plete (n � 35) were similar, with no statistically
significant differences on any of the demo-
graphic or clinical variables. A comparison of the
clinical, social and demographic characteristics
of the Usual Care and TC groups revealed
well-balanced groups with no statistically sig-
nificant differences in the baseline characteris-
tics between the experimental and control par-
ticipants (Table 2). A further comparison was
made with these characteristics and the 157
participants who completed the study, and
again, no differences were found.

Quality of Life

With the primary outcome measure, the ML-
HFQ, a lower score indicates less disability from
symptoms (range 0–105). The trend over time
with the total MLHFQ score is one of continued
improvement for the TC group (Fig. 1). The effect
of hospitalization and the intervention are inter-
twined at 2 weeks (T2). As expected, quality of life
for participants in both groups improved at the

2-week point (T2) as a hospital admission indi-
cates a pressing need for medical intervention.
Alleviation of the exacerbation precipitating the
hospitalization would be expected to result in
improvements, regardless of the group assign-
ment. While those receiving usual care showed no
further improvement at 6 and 12 weeks, the TC
group showed both clinical and statistically signif-
icant improvements in their reported health-
related quality of life (HRQL) (Table 3). The pat-
tern was similar with the MLHFQ physical
dimension score (Table 3). With the emotional
dimension of the MLHFQ, TC group the scores
improved significantly at T3 compared with base-
line and were sustained at 12 weeks, compared
with Usual Care participants who had no im-
provement in this score at 6 or 12 weeks.

Clinical Importance of the Quality of Life
Improvements

Relative changes in score between baseline and
T4 (T1-T4, divided by T1) provide an indication of
the clinical importance of the change in MLHFQ
scores (Table 3). For instance, in the total MLHFQ
scores at 12 weeks, the improvement from base-
line for the TC group was 43% compared with
14% for Usual Care group. With the physical
dimension, the TC group improved 42% from
baseline compared with 9% for Usual Care partic-
ipants. Although having only borderline statistical
significance, the relative change in score was
greatest with the MLHFQ emotional dimension
where improvement was 36% for the TC group,
compared with less than 1% with Usual Care.

To further understand the clinical importance of
the differences in MLHFQ scores, the proportion
of individuals in each group with a predefined
MCID score at 6 and 12 weeks were tabulated.
Classifying scores into ‘worse,’ ‘same,’ or ‘better’
revealed that, at 6 weeks, greater than 5 times the
number of Usual Care patients had deteriorated
(total MLHFQ) compared with the TC partici-
pants. At 12 weeks, statistically significant differ-
ences were seen in status, with TC improving in
both the total MLHFQ and the physical and
emotional dimensions (Table 4).

The SF-36, the secondary quality of life out-
come, included physical and mental component
scales and a general health subscale (five items). A
higher score indicates a better status with the
SF-36 scales. Table 5 illustrates the scores at base-
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line, 6, and 12 weeks after hospital discharge for
the physical and mental component scales and the
general health subscale. No statistically significant

differences were noted in general health or the
physical component. On the physical component
scale, poor scores are seen in both groups across

TABLE 2. Comparison at Baseline of Characteristics of The Study Population and Those Allocated to
Usual Care and Transitional Care Groups

Characteristics

Total
(N � 192)

Usual Care
(n � 100)

Transitional
Care

(n � 92) Statistic

n (%) n (%) n (%) �2 P

Gender: females 87 (45) 44 (44) 43 (47) 0.15 0.70
Marital status: married 81 (42) 43 (43) 38 (41) 0.06 0.81
Living arrangements: alone 93 (48) 47 (47) 46 (50) 0.17 0.68
Education (n � 188) (n � 98) (n � 90) 3.51 0.32

Grade school 44 (24) 21 (22) 23 (26)
High school 104 (55) 54 (55) 50 (55)
College 10 (5) 8 (8) 2 (2)
University 30 (16) 15 (15) 15 (17)

Employment status 1.62 0.44
Employed 7 (4) 2 (2) 5 (5)
Unemployed 11 (6) 6 (6) 5 (5)
Retired/disability 174 (90) 92 (92) 82 (90)

NYHA Functional Class (n � 191) (n � 99) 2.87 0.41
Class I (less severe) 2 (1) 2 (2) 0 (0)
Class II 41 (22) 20 (20) 21 (23)
Class III 129 (67) 69 (70) 60 (65)
Class IV (most severe) 19 (10) 8 (8) 11 (12)

Admitted in last 6 months
(n � 191)

70 (37) 41 (41) 29 (32) 1.71 0.19

Mean (SD) Mean (SD) Mean (SD) t P

Age (y) 75.64 (9.87) 75.74 (9.40) 75.52 (10.41) 0.15 0.88

Length of hospital stay
(days)

7.63 (8.15) 7.67 (7.99) 7.59 (8.36) .07 0.94

Severity of Illness

No. comorbidities 3.76 (1.87) 3.59 (1.80) 3.95 (1.94) �1.32 0.19

No. medications
daily (n � 188)

6.36 (3.36) 6.47 (3.60) 6.23 (3.08) 0.48 0.63

The ‘other’ category under Marital Status includes single, divorced, and widowed. Additional admission(s) other
than the one at time of entering study.

FIG. 1. MLHFQ Mean Total Score
(n � 157).
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time, with the Usual Care participants showing no
improvement and TC participants displaying
modest improvement, with the difference at 12
weeks approaching significance (P � 0.07). A sim-
ilar pattern of improvement for TC participants
occurs in the mental component scales with dif-
ferences between the two groups significant at 6
weeks (P � 0.05).

Hospital Readmission and Emergency
Room Visits

The number of emergency room visits by the
study group (n � 157) was calculated during the
12-week follow-up period and differed by group
with significantly fewer visits being made by the
TC participants. The rate of first visits was 46% in

TABLE 3. Comparison of Mean Total MLHFQ Score and Physical and Emotional Dimension Scores at
Baseline, 6 Weeks and 12 Weeks After Hospital Discharge

Usual Care
Transitional

Care Statistic

Mean (SD) Mean (SD) t P

MLHFQ total score (physical � emotional Baseline 44.56 (19.50) 44.82 (18.50) �0.08 0.933
dimensions � 8 items) range 0–105 2 Weeks 38.95 (19.54) 32.39 (19.71) N/A N/A

6 Weeks 37.54 (20.27) 27.25 (19.07) 3.26 0.002*
12 Weeks 38.39 (18.24) 25.76 (19.44) 4.16 �0.001*

Physical dimension (8 items) range 0–40 Baseline 25.45 (9.77) 25.46 (9.55) �0.01 0.996
2 Weeks 22.53 (10.19) 18.85 (10.87) N/A N/A
6 Weeks 21.46 (11.15) 16.37 (11.04) 2.86 0.01*
12 Weeks 23.21 (10.66) 14.89 (11.13) 4.75 �0.001*

Emotional dimension (5 items) range 0–25 Baseline 6.98 (5.89) 7.78 (6.38) �0.82 0.416
2 Weeks 6.83 (6.03) 6.18 (6.17) N/A N/A
6 Weeks 7.25 (6.15) 4.52 (5.17) 3.00 0.006*
12 Weeks 6.92 (5.54) 4.97 (5.76) 2.14 0.068*

(n � 157).
*Bonferroni correction made for two tests.

TABLE 4. Proportion of Usual Care and Transitional Care Participants With a Minimally Clinically
Important Changes on MLHFQ From Baseline to 6 and 12 Weeks After Hospital Discharge

6 weeks 12 weeks

Usual
Care

Transitional
Care

Statistic
Usual Care

(n � 76)

Transitional
Care

(n � 79)

Statistic

� P � P

MLHFQ total score (MCID � 5 points)
Worse 17 (22%) 3 (4%) 12.34 0.002 22 (29%) 6 (8%) 13.69 0.001
Same 17 (22%) 18 (23%) 10 (13%) 7 (9%)
Better 42 (55%) 58 (73%) 44 (58%) 65 (83%)

Physical dimension (MCID � 2 points)
Worse 19 (25%) 16 (20%) 1.04 0.595 26 (34%) 8 (10%) 13.52 0.001
Same 11 (15%) 9 (11%) 6 (8%) 6 (8%)
Better 46 (61%) 54 (68%) 44 (58%) 65 (82%)

Emotional dimension (MCID � 2 points)
Worse 24 (32%) 13 (17%) 8.18 0.017 32 (42%) 13 (17%) 13.28 0.001
Same 26 (34%) 22 (28%) 18 (24%) 21 (27%)
Better 26 (34%) 44 (56%) 26 (34%) 45 (57%)

(n � 157).
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the Usual Care group compared with 29% in the
TC group (�2 � 4.86, df 1, P � 0.03). Of those
accessing the emergency room multiple times
(range 1–5 visits), 50% of the Usual Care partici-
pants had more than one visit, compared with
32% of the TC group.

During the 12-week trial there were fewer TC
participants admitted to hospital (23%), compared
with 31% of the Usual Care group (�2 � 0.28, df 1,
P � 0.26). The sample size was inadequate to
detect this administratively and economically im-
portant reduction in hospital readmission associ-
ated with TC.

Discussion

Transitional Care resulted in improved CHF-
specific quality of life for individuals hospitalized
with heart failure and fewer subsequent visits to
emergency rooms. This study demonstrated that
with modest reorganization of discharge pro-

cesses, and the provision of an evidence-based
structure for patients and nurse providers to use
for counseling and education,20–22 significant
gains can result. At 12-weeks after hospital dis-
charge, compared with baseline TC participants
were 13 points more improved in HRQL than
Usual Care participants, ie, a 68% greater im-
provement. Given the severity of illness of the
participants, this is a clinically important gain for
those receiving TC. Readmissions to hospitals
were showing a trend to lower rates but the study
was not powered to detect significant reductions
in this area. Not only was TC effective, but these
gains were achieved with no additional providers.
Other trials7,10–12,14 have reported positive find-
ings from innovative, interdisciplinary, nurse-led
approaches for discharge with the CHF population
but, in these studies, a case management role was
added.

This trial is unique in that it was designed and
powered using a HRQL measure as the primary

TABLE 5. Comparison of Mean Total Scores for the SF-36 Physical and Mental Component Scales and
General Health Subscales at Baseline, 6 Weeks, and 12 Weeks After Hospital Discharge

Usual Care Transitional Care Statistic

Mean (SD) Mean (SD) t P

Physical component
T1 28.35 (9.11) 28.63 (9.46) �0.19 0.850

(n � 78) (n � 78)
T2 28.67 (10.16) 30.03 (10.15) N/A N/A

(n � 78) (n � 78)
T3 29.35 (10.98) 30.86 (11.72) �0.83 0.820*

(n � 76) (n � 79)
T4 28.31 (10.00) 32.05 (11.81) �2.13 0.070*

Mental component (n � 74) (n � 77)
T1 49.81 (11.36) 50.49 (12.45) �0.35 0.727*

(n � 78) (n � 78)
T2 49.31 (11.86) 52.26 (12.18) N/A N/A

(n � 78) (n � 78)
T3 49.53 (11.29) 53.46 (10.50) �2.25 0.052*

(n � 76) (n � 79)
T4 51.03 (11.51) 53.94 (12.32) �1.52 0.262*

General health (n � 78) (n � 78)
T1 55.42 (23.86) 54.74 (24.00) 0.18 0.859

(n � 78) (n � 79)
T2 52.62 (24.45) 55.10 (23.83) N/A N/A

(n � 78) (n � 79)
T3 48.49 (22.91) 56.34 (23.63) �2.11 0.072*

(n � 77) (n � 79)
T4 49.31 (25.05) 54.48 (26.93) �1.24 0.434*

*Bonferroni correction made for two tests.
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outcome. Previous studies have focused on health
service utilization as the primary outcome.7,10–12,14

Feeling better, as assessed by a specific HRQL
measure (MLHFQ), was associated with signifi-
cant changes in the use of emergency services.
This highlights the importance of evaluating
health services use in the context of self-reported
well-being. The impact of “emotional symptoms”
of individuals hospitalized with CHF is beginning
to be recognized.13 This factor may be one of the
most important in understanding and intercepting
emergency room and hospital use by those with
heart failure.

Clinical practice guidelines offer one strategy to
provide continuous, evidence-based care. Using a
guideline across various health sectors provides a
common script. With the CHF population, coordina-
tion and supportive assistance for self-management
with education are key recommendations,4 and im-
proving hospital-to-home transition for patients
with heart failure is a logical step in responding to
current practice guidelines.4,9,13,32 This trial has dem-
onstrated that with an aid, namely a patient booklet
and education map, usual providers can deliver
evidenced-based education and counseling across
sectors of care.

The experience in this study indicates the need
for both a generic and specific HRQL outcome
measure, an issue of continuing debate34–37 The
condition-specific HRQL measure (MLHFQ) was
more sensitive to changes in this study than the
generic measure (SF-36). A possible explanation is
the difficulty for individuals to separate the con-
tribution of particular co-morbidities to perceived
deficits. For instance, is the lack of mobility or
ability to assume normal social roles caused by
CHF or to arthritis? This trial was focused on an
intervention specific to CHF care; thus, alleviation
of symptoms would be more evident with a
condition-specific measure.33 Theoretically, be-
cause of the nature of complex health populations
having more than one prolonged condition, the
use of a generic instrument is helpful in determin-
ing overall HRQL. However, the potential im-
provements on general quality of life with a CHF
intervention in an elderly group, having more than
three comorbidities, may have been diminished by
the severity of their other conditions. More work
on the application of condition-specific and ge-
neric HRQL instruments with complex health
populations is required. However, having a generic
measure aids in the comparison of those with CHF
to other complex populations receiving supportive

interventions. Using both instruments in this trial
did not present an undue burden of administra-
tion with a fairly ill study population.

Limitations of this trial relate to conducting the
study in a naturalistic manner in the usual setting
of care with usual providers. Hospital nurses pro-
vided both experimental and control interven-
tions. This was unavoidable and the only feasible
means to conduct such a trial in the clinical
setting, and not unduly disrupt service organiza-
tion. There is a possibility of contamination with
the hospital nurses providing Usual Care (control
group) for, if the nurses were doing more than
Usual Care, it would bias the results by decreasing
the observed difference with TC. To assess the
possible impact of this limitation, verification that
the intervention happened and that the number of
events in the TC differed from Usual Care was
undertaken. Usual Care was likely made better by
the study protocol, eg, early after hospital admis-
sion, the process of assessment and home care
notification was rigorously adhered to in both
groups. Two home visits within the first 2 weeks
after hospital discharge were ordered and pro-
vided in both groups to account for attention
effect. Consequently, Usual Care clients may have
received extra care than may have been normally
provided. Nevertheless, the effect from these ac-
knowledged limitations would tend to minimize
the difference in groups. Thus, any difference
would be a true and underestimated difference
attributable to the experimental maneuver. Blind-
ing was not 100% assured. Patients may have
inadvertently alerted the research coordinators of
their assignment to Usual Care or Transitional
Care either verbally or through the conspicuous
presence of the PCCHF patient booklet. However,
because the standardized outcome assessment
(MLHFQ, SF-36) were standardized self-reports,
we were reasonably confident that, even if assign-
ment was exposed, there was little chance for
impact on outcome results. Lastly, with multiple
interventions it is not easy to assess the relative
contribution of each component, nor the synergis-
tic effect of the sum of the parts. With TC, the
linkage aspects and supportive care for self-
management were inextricably intertwined.

A note on generalizability of the study is perti-
nent. This trial was conducted in an urban center
after discharge from a teaching hospital. The gen-
eral medical units served a wide range of heart
failure admissions including the elderly. The inter-
vention was acceptable to most whom the pro-
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gram applied (94%), and 81% completed the
protocol. The length of follow-up (3 months) was
comparable to other trials. The patients in the trial
were ill with 77% having Stage III or IV NYHA
class, and most being elderly (median 77 years). It
is not known if similar results would be found with
a younger, less advanced CHF population.

Further research is needed. From a health services
perspective, guideline-driven interventions are an
important strategy to provide evidence-based care
and improve continuity. As seen in this study, the
impact of such an intervention had no effect on
general HRQL, yet demonstrated dramatic results on
condition-specific HRQL. The next step will be in
evaluating ways to tailor standard approaches to
patients by considering their full range of comorbid
conditions and social circumstances. Secondly, future
trials of CHF hospital transition interventions should
address the long-term care sector. Nearly 40% of
those not eligible for this trial were from long-term
care settings. Implications about outcome measure-
ment in health service trials of reorganization of
supportive care fall into two areas: (1) greater use of
self-reported measure versus measures previously
considered more objective, ones such as clinical
endpoints or health services utilization; and (2) use
of both a condition-specific and generic HRQL
instrument. Ultimately, the examination of economic
data in the context of self-reported, well-being data
will greatly enhance our understanding of health
service utilization. Lastly, components of the TC
intervention, particularly the PCCHF educational-
counseling approach, should be evaluated in settings
other than a teaching facility eg, primary care, com-
munity programs, and with individuals at earlier
stages of heart failure.

Conclusion

In conclusion, Transitional Care has an impor-
tant role to play in altering the course of patients
hospitalized with heart failure. Our results suggest
that with modest adjustments to usual discharge
and transition from hospital-to-home, patients
with CHF can experience improved quality of life,
and decreased use of emergency rooms, for 3
months after hospitalization. This approach will
provide the needed adjunct to current manage-
ment of heart failure. It may also have application
in the management of other complex medical
populations associated with frequent hospital use.
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Implementation of locally adapted guidelines on
type 2 diabetes

Rykel van Bruggena, Kees J Gortera, Roland P Stolkb, Rob P
Verhoevenc and Guy E H M Ruttena

van Bruggen R, Gorter KJ, Stolk RP, Verhoeven RP and Rutten GEHM. Implementation of locally

adapted guidelines on type 2 diabetes. Family Practice 2008; 25: 430–437.

Objective. To assess the effects of a facilitator enhanced multifaceted intervention to imple-

ment a locally adapted guideline on the shared care for people with type 2 diabetes.

Methods. During 1 year a cluster-randomized trial was performed in 30 general practices. In the

intervention group, nurse facilitators enhanced guideline implementation by analysing barriers

to change, introducing structured care, training practice staff and giving performance feedback.

Targets for HbA1c%, systolic blood pressure as well as indications for angiotensin converting en-

zyme/angiotensin receptor blocking agent prescription differed from the national guidelines. In

the control group, GPs were asked to continue the care for people with diabetes as usually. Gen-

eralized estimating equations were used to control for the clustered design of the study.

Results. In the intervention group, more people were seen on a 3-monthly basis (88% versus

69%, P < 0.001) and more blood pressure and bodyweight measurements were performed every

3 months (blood pressure 83% versus 66%, P < 0.001 and bodyweight 78.9% versus 48.5%, P <
0.001). Apart from amarginal difference inmean cholesterol, differences in HbA1c%, blood pres-

sure, body mass index and treatment satisfaction were not significant.

Conclusion. Multifaceted implementation of locally adapted shared care guidelines did im-

prove the process of diabetes care but hardly changed intermediate outcomes. In the short term,

local adaptation of shared care guidelines does not improve the cardiovascular risks of people

with type 2 diabetes.

Keywords. Chronic disease management, diabetes, randomized controlled trial.

Introduction

Clinical practice guidelines are considered effective
tools to improve the quality of diabetes care.1 Their
implementation, however, has not been straightfor-
ward. It has become evident that passive dissemina-
tion of guidelines is largely ineffective and only rarely
induces a behavioural change.2 Successful implemen-
tation strategies, therefore, are active and targeted at
different levels of care (professional, team, patient
and organization).3 Such strategies must be adequately
resourced and include systems for training and evalua-
tion.4 Recently, a Cochrane review concluded that
multifaceted interventions can improve the treatment
of people with diabetes, as can organizational inter-
ventions that improve the recall and tracking of these

people.5 In general, multifaceted interventions target-
ing different barriers to change are more likely to be
effective than single interventions.6 Furthermore, phy-
sician support and feedback by trained facilitators
proved to be helpful in improving glycaemic control7

and appeared to increase the rates of foot and eye ex-
amination in general practice.8 Finally, it has been
suggested that end-user involvement in the develop-
ment and adaptation of national guidelines can result
in an increased uptake.9 A systematic review sug-
gested that the use of a local consensus process was
more likely to lead to the effective implementation of
clinical guidelines.10 A more recent study, on the other
hand, did not find any additional effect from the local
adaptation process itself.11 Hence, it is questionable
whether local adaptation of national guidelines is an
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essential prerequisite to ensuring improvements in the
quality of care.

In an effort to improve the quality of diabetes care
and reduce disease-related costs, much attention is
paid to different models of diabetes care like shared
care, integrated care and disease management. Espe-
cially, disease management is expected to succeed
were other approaches have failed. Systematic reviews
support this view,12,13 but recognize important limita-
tions of the original studies, including lack of consen-
sus about what constitutes disease management. In
The Netherlands, much attention is paid to the con-
cept of shared care. Physicians, nurses and paramedics
are called upon to implement multidisciplinary shared
care guidelines to minimize the risks for patients with
chronic diseases. However, randomized controlled tri-
als supporting this view are rare.

We report the results of a multifaceted facilitator
enhanced intervention aimed at the implementation
of a local guideline on the shared care for people with
type 2 diabetes.

Research design and methods

The study was carried out in and around Apeldoorn,
a city with 150 000 inhabitants in The Netherlands. It
was a cluster-randomized trial comparing usual care
with care according to locally adapted shared care
guidelines, taking clustering at a practice level into ac-
count14 The Medical Ethical Committee of the Uni-
versity Medical Centre Utrecht approved the protocol
and all participants gave informed consent.

Study participants
We asked all primary care practices in the greater
Apeldoorn region (n = 70) to participate. In the 30
participating practices, the lists of people diagnosed
with type 2 diabetes were updated prior to the start of
the study. For this purpose, a computer search was

performed using the following terms: Anatomical
Therapeutic Chemical code A10 (insulin and oral hy-
poglycaemic agents), International Classification of
Diseases in Primary Care code T90 (diabetes) and dia-
betes (text word). Then, the files of all tracked people
were checked for the type of diabetes. Only people
with type 2 diabetes (n = 3357) were considered eligi-
ble for the present study. Exclusion criteria were the
inability to complete a questionnaire, severe mental
illness, unwillingness to attend the practice regularly
or a limited life expectancy. As it was our aim to in-
vestigate the effect of the implementation of local
shared care guidelines in primary care, people being
treated at the outpatient clinic of the local hospital
were excluded as well.

Randomization
Participating general practices were randomized into
an intervention and control group. Prior to randomiza-
tion, practices were divided into groups according to
the following criteria: practice type (single handed,
duo or group practice) and presence of a specialized
nurse. An independent researcher then carried out
a restricted randomization procedure using a random
number table to ensure equal numbers of practices in
each group.

Multifaceted interventions
Intervention practices were encouraged to treat peo-
ple with type 2 diabetes in accordance with the lo-
cally adapted shared care guidelines. A working
committee of four GPs, two internists from the local
hospital, three diabetes nurse specialists and two die-
ticians based these guidelines on the national guide-
lines for the treatment of type 2 diabetes of the
Dutch College of General Practitioners.15 Due to
new insights, distinct differences arose between both
guidelines (Box 1). Control group practices were
asked to continue the care for people with diabetes
in line with the national guidelines.15

BOX 1 Differences between the guidelines of the Dutch College of General Practitioners and the local shared care guidelines

Dutch College of General Practitioners guidelines Locally adapted shared care guidelines

HbA1c >8.5% considered poor glycaemic control HbA1c >8% considered poor glycaemic control

After diagnosis, all people are treated with lifestyle intervention. If
necessary, oral hypoglycaemic agents after 3 months

After diagnosis, people with fasting blood glucose >15 mmol/l are
immediately treated with lifestyle intervention and oral
hypoglycaemic agents

Recommended blood pressure <150/85 Recommended blood pressure <140/85

Patients with life expectancy >5 years and a 10 years cardiovascular risk
>25% are treated with statins

Patients with life expectancy >5 years and a 10 years CV risk
>20% are treated with statins

People with microalbuminurea <50 years are treated with angiotensin
converting enzyme inhibitors

People with microalbuminurea <60 years are treated with angiotensin
converting enzyme inhibitors or ATII receptor antagonists

No rules for referral back to primary care Explicit rules for referral back to primary care

431Results of a cluster-randomized trial in primary care

 at M
edizinische U

niversitaet G
raz on June 11, 2010 

http://fam
pra.oxfordjournals.org

D
ow

nloaded from
 



In the intervention group practices, two nurse spe-
cialists interviewed practice staff, analysed barriers to
change, discussed means to overcome these barriers
and handed out abstracts of the guidelines on plasti-
cized sheets. These nurses, trained as facilitators, vis-
ited all intervention practices two times per month for
approximately 3 hours. During these visits, they trained
the GPs, practice assistants and nurses in the use of the
guidelines, encouraged the introduction of structured
diabetes care, emphasized the need for 3-monthly con-
trol and gave assistance in managing people with type
2 diabetes. Performance feedback was given 6 months
after the start of the intervention. We used the method
described by Kiefe and others to formulate achievable
benchmarks of care.16,17 These benchmarks represent
in essence the average performance for the top 10% of
the physicians (practices) being assessed.

Measurements
Diabetes care providers examined all participants at
the start of the study and approximately 1 year later
at study completion. Demographics, duration of diabe-
tes, smoking habits, co-morbidity and presence of
macrovascular or microvascular complications were
recorded. Standard operating procedures were used to
record weight, height, waist and hip circumference
and blood pressure. Fasting blood samples and urine
samples were obtained and analyzed at the labora-
tory of the local hospital. HbA1c% was determined
by the Variant II Turbo Haemoglobin Testing System
(Bio-Rad Laboratories, Hercules, USA). Plasma
glucose, total cholesterol, high density lipoprotein
cholesterol, triglycerides, albumin/creatinin ratio
and microalbumen were determined with the Archi-
tect ci8200SR (Abbott Park, Illinois, USA). The
health-related quality of life was estimated with the
EuroQol-5D (range –0.59 to 1, where 1 indicates per-
fect health) and the validated Dutch version of the
disease-specific diabetes health profile (range 0–100,
where 100 represents no dysfunction).18,19 To de-
scribe the overall health state of the participants, we
used the visual analogue scale of the EuroQol-5D
(range 0–100). The satisfaction of the participants
with their treatment was measured with the Dutch
version of the diabetes treatment satisfaction ques-
tionnaire (range 0–36).20

All 18 pharmacists in the Apeldoorn region took
part in our study. To obtain a complete medication
file, we used their files and those of three GPs keeping
their own pharmacy. We selected the complete medi-
cation histories of all participants using hypoglycaemic
medication (ATC code A10) or being diagnosed by
their GP with type 2 diabetes.

Statistical analysis
Three-monthly measurements of fasting blood glucose
(FBG), blood pressure and bodyweight and the

prescription of ATII antagonists or ACE inhibitors in
case of microalbuminuria were considered to be indi-
cators of the process of care. As primary outcome
measure, we used the percentage of people with poor
glycaemic control at baseline that achieved an HbA1c
of <8%. Mean HbA1c%, total cholesterol, diastolic
and systolic blood pressure, quality of life and treat-
ment satisfaction were used as secondary outcome
measurements. Participants’ level of formal education
was split into two categories. People who visited pri-
mary school only or primary and secondary school at
a non-advanced level were considered to have a low
level of formal education. All others were regarded as
highly educated. Student’s t-test and chi-square test
were used where appropriate. All analyses were by in-
tention to treat. Based on literature and clinical rea-
soning, we identified the following potential
confounders: age, gender, level of education, micro-
and macrovascular complications, insulin use and
quality of life. Generalized estimating equations
(GEE) models were used to construct multivariable
regression models, while controlling for potential con-
founders and the clustered design of the study. Statisti-
cal significance was set at P < 0.05 two sided. Except
for the GEEs, all analyses were carried out using the
statistical package SPSS version 12.0 for Windows.
We used SAS software version 8 (SAS Institute, Cary,
NC) for the GEEs models.
Sample size calculations were based on the assump-

tion that at baseline 30% of the participants would
have an HbA1c >8.0%. A sample size of 288 would
provide 80% power to detect a 30% reduction in the
number of these participants. In order to adjust for
clustering at practice level, we then multiplied this
sample size by a design effect of 2.62 (based on an in-
tra-class correlation coefficient of 0.034), thus requir-
ing a total sample size of 817 people with type 2
diabetes in each study group.
Part of the participants had missing values. Ignoring

cases with a missing value (complete case analysis)
may lead to biased results and loss of power.21 There-
fore, we imputed missing values using the regression
method available in SPSS. The imputation was based
on the correlation between each variable with missing
values and all other variables as estimated from the
subjects with complete data.

Results

Participants
In total, 11 single handed, 16 duo and three group
practices agreed to participate. Reasons for non-par-
ticipation were a lack of time, a dislike of research
projects, a lack of confidence in the outcome of the
study and the conviction that the practice performed
well and did not need improvement of diabetes care.
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In 45% of the participating solo practices, specialized
nurses were concerned with diabetes care; in the duo
and group practices, this percentage was 56 and 67, re-
spectively. Overall, 2983 people with type 2 diabetes
were eligible. Of these people, 2042 gave informed
consent. In all, 1640 participants were treated within
primary care (Fig. 1).

Baseline characteristics
Except for education and the presence of macrovas-
cular complications, patients’ characteristics were
highly comparable across study groups. In the inter-
vention group, more participants had a low level of
formal education. Controls were more often suffering

from macrovascular complications. About 50% of the
participating people with type 2 diabetes were men.
Mean age of the participants was approximately 67
years (Table 1).

Process and outcome of care
After 1 year, process measures differed significantly
between the intervention and the control group, ex-
cept for the prescription rate of angiotensin-blocking
agents and ACE inhibitors. These differences re-
mained significant after we controlled for age, gen-
der, level of education, micro- and macrovascular
complications, insulin use, quality of life and the clus-
tered design of the study (Table 2).

FIGURE 1 Flow sheet of the sampling process
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In the intervention group, more initially poorly con-
trolled participants reached adequate glycaemic con-
trol at the end of the study (70% versus 58%, P <
0.05). This difference became non-significant after
controlling for baseline value, potential confounders
and clustering at practice level. After 1 year, we were
unable to demonstrate significant differences in
HbA1c, blood pressure, body mass index (BMI) and
treatment satisfaction between both study groups.
There was, however, a small but statistically significant
difference in mean cholesterol after the implementa-
tion of the locally adapted guidelines. This difference
remained statistically significant after we controlled

for baseline value, potential confounders and the clus-
tered study design. At study completion, the percen-
tages of initially poorly controlled people that reached
adequate blood pressure or lipid control were equal
across study groups (Tables 3 and 4).

Barriers
The barriers most commonly identified were lack of
time, lack of knowledge on the content of the guide-
line, lack of financial incentives, lack of motivation
and reluctance to prescribe multiple drug regimens.
Training practice staff on the job, organizing educa-
tional meetings and making comparisons with peers
levelled these barriers. Furthermore, the nurses gave
advice on insulin type and dosage in people with poor
glycaemic control.

Referrals
Nearly 3% of all participants were referred to the out-
patient’s clinic to receive secondary diabetes care (in-
tervention group 2.8%, control group 2.9%; P = 0.9).
From the outpatient clinic of the local hospital, many
people were referred back to primary care (24.7% ver-
sus 23.3%, P = 0.7).

Discussion

The facilitator enhanced implementation of a locally
adapted guideline on type 2 diabetes led to a significant
increase in the number of people with type 2 diabetes
that were seen on a 3-monthly basis. During the inter-
vention, bodyweights and blood pressures of the par-
ticipants were also registered more often. At the end
of the study, there were no significant differences in
the percentages of people that reached adequate con-
trol of their diabetes, blood pressure or BMI. Mean
cholesterol improved 0.1 mmol/l, while other cardio-
vascular risk factors remained unchanged.
Some limitations of this study need to be discussed.

Firstly, as people under secondary care were excluded
from this study, we are not informed about the effects
of the implementation of the guidelines on the quality
of secondary diabetes care. However, as randomization

TABLE 1 Patient’s characteristics at baseline

Intervention (SD),
n = 822

Control (SD),
n = 818

Male (%) 46.8 50.4
Age (years) 67.1 (11.4) 67.2 (11.9)
Primary school
and technical
school (%)

62.8 53.1

Duration of
diabetes (years)

6.6 (6.0) 6.6 (5.9)

Macrovascular
complication (%)

20.6 28.0

Microvascular
complication (%)

6.2 8.4

Insulin use (%) 4.0 7.3
HbA1c <8.0% (%) 84.7 83.2
Blood pressure
<140/85 mmHg (%)

22.5 26.8

Cholesterol
<5 mmol/l (%)

42.2 46.6

HbA1c (%) 7.0 (1.1) 7.1 (1.2)
Systolic blood
pressure (mmHg)

145.8 (18.4) 145.7 (20.0)

Diastolic blood
pressure (mmHg)

82.5 (9.1) 82.9 (9.3)

Cholesterol (mmol/l) 5.3 (1.0) 5.2 (1.0)
BMI (kg/cm2) 29.7 (5.6) 29.0 (5.3)
EuroQol-5D 0.81 (0.20) 0.79 (0.22)
EuroQol-VAS 76.3 (16.0) 74.3 (16.2)
DHP 85.4 (9.4) 84.4 (10.2)
DTSQ 31.8 (5.3) 31.5 (5.2)

VAS, visual analogue scale; DHP, diabetes health profile; DTSQ, di-
abetes treatment satisfaction questionnaire.

TABLE 2 Process measures in intervention and control group

Intervention (SD) Control (SD) P P* P**

FBG every 3 months (%) 87.8 68.6 <0.001 <0.001 <0.001
Blood pressure every 3 months (%) 82.5 65.4 <0.001 <0.001 <0.01
Bodyweight every 3 months (%) 78.9 48.5 <0.001 <0.001 <0.001
Angiotensin converting enzyme inhibitor or angiotensin receptor
blocking agent prescribed according to guideline (%)

67.4 65.1 0.7 0.4 0.6

FBG, fasting blood glucose.
P: unadjusted. P*: controlled for age, gender, level of education, micro- and macrovascular complications, insulin use and quality of life. P**: con-
trolled for age, gender, level of education, micro- and macrovascular complications, insulin use, quality of life and clustering at practice level.
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took place within primary care, secondary care physi-
cians were treating participants from both study groups
and therefore had knowledge on the content of the
guidelines. It would have been very difficult for
these specialists to treat half of the participants in
accordance with the local guidelines and the other
half as usually. It is more likely that they would
have treated all people with type 2 diabetes more or
less in accordance with the local guidelines. This
would most certainly have diluted the effect of our
intervention. Secondly, baseline measurements were
performed in the intervention as well as the control
group. These measurements necessitated the recall
and registration of all people with type 2 diabetes.
As registration and recall are fundamental to the
quality of diabetes care, their introduction may have
enhanced the quality of care in the control practices.
Possibly, this strategy reduced the contrast between
the intervention and the control group and thus the
potential to detect a positive effect of the interven-
tion. Thirdly, when selecting people we may have
missed those receiving dietary treatment only. How-
ever, as we scrutinized the medical records not only
for ATC code A10 but also for ICPC code T90 and
the text word diabetes, we are confident that most
patients on a diet were labelled as having diabetes.

Furthermore, the percentage of patients on a diet in
our study was 20%. This percentage is in line with
the percentages found in several other Dutch stud-
ies.22–24 Fourthly, the sample size calculation of our
study was based on the assumption that about 30%
of the participants would have an HbA1c of >8%.22

At study completion, participants’ glycaemic control
proved to be much better than expected. Therefore,
our study might have been hampered by a lack of
power. Finally, the use of a single imputation proce-
dure may have resulted in an underestimation of the
standard errors or too small P-values.25

The results of this study are in line with recent pub-
lications. Most large-scale quality improvement initia-
tives show only modest improvements in some
process measures, but fail to demonstrate better inter-
mediate or end-stage outcomes.26 This may be illus-
trated by a recent study on diabetes shared care,
a large-scale controlled study on the effects of the
Health Disparities Collaborative and a recent study
on the impact of a quality improvement intervention
on the quality of diabetes care at primary care clin-
ics.27–29 Notwithstanding, significant improvements in
diabetes care delivery none or only minor improve-
ments in intermediate outcomes were found. A Dutch
study produced more optimistic results. After the

TABLE 3 Outcome measures in intervention and control group, all patients

Intervention (SD), n = 822 Control (SD), n = 818 P P* P**

HbA1c <8.0% (%) 90.1 86.8 <0.05 0.07 0.1
Blood pressure <140/85 mmHg (%) 23.1 24.2 0.6 0.6 0.7
Cholesterol <5 mmol/l (%) 46.4 46.0 0.9 0.3 0.3
BMI <27 (%) 33.0 36.9 0.1 0.9 0.9
HbA1c (%) 6.9 (0.9) 7.0 (1.0) <0.01 <0.05 0.1
Systolic blood pressure (mmHg) 146.3 (18.7) 146.8 (19.1) 0.6 0.4 0.9
Diastolic blood pressure (mmHg) 81.9 (9.3) 82.4 (9.7) 0.3 0.2 0.5
Cholesterol (mmol/l) 5.1 (1.0) 5.2 (1.0) 0.2 <0.01 <0.05
BMI (kg/cm2) 29.6 (5.1) 29.0 (5.1) <0.05 0.8 0.8
DTSQ 32.4 (4.3) 32.1 (4.4) 0.1 0.3 0.3

DTSQ, diabetes treatment satisfaction questionnaire.
P: unadjusted. P*: controlled for baseline value, age, gender, level of education, micro- and macrovascular complications, insulin use and quality of
life. P**: controlled for baseline value, age, gender, level of education, micro- and macrovascular complications, insulin use, quality of life and clus-
tering at practice level.

TABLE 4 Percentages of initially poorly controlled people with type 2 diabetes that reached adequate control

Intervention (SD) Control (SD) P P* P**

HbA1c <8.0% (%) 70.4 (n = 125) 57.6 (n = 139) <0.05 0.1 0.2
Blood pressure <140/85 mmHg (%) 15.5 (n = 633) 16.4 (n = 605) 0.7 0.9 0.9
Cholesterol <5 mmol/l (%) 29.7 (n = 472) 26.3 (n = 441) 0.3 0.2 0.2
BMI <27 (%) 9.3 (n = 540) 8.8 (n = 501) 0.8 0.6 0.6

P: unadjusted. P*: controlled for baseline value, age, gender, level of education, micro- and macrovascular complications, insulin use and quality of
life. P**: controlled for baseline value, age, gender, level of education, micro- and macrovascular complications, insulin use, quality of life and clus-
tering at practice level.
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introduction of structured shared care with task dele-
gation to nurses, significant improvements in the pro-
cess parameters and achieved target values at the
individual patient level could be demonstrated.24

However, as this was a non-randomized study, the re-
sults can only be indicative. Multiple studies have
stressed the importance of local tailoring of an inter-
national or national guideline.9,10,30–32 Local adapta-
tion has been described as a key element in guideline
implementation. However, randomized trials support-
ing this view are sparse. One randomized trial found
significant changes in knowledge, attitude and re-
ported practice as a result of disseminating guidelines,
but it did not find any additional effect from the local
adaptation process itself.11 Our findings are in line
with these results. As it was our aim to evaluate the ef-
fect of a locally adapted guideline under the best pos-
sible circumstances, we thought it unwise to enhance
usual care by employing nurse facilitators in control
group practices. Therefore, these facilitators gave at-
tention to intervention group practices only. Given
the fact that we were unable to demonstrate significant
differences in both primary and secondary outcomes
of our study, it is unlikely that local adaptation under
less optimal circumstances will improve the intermedi-
ate outcomes of diabetes care.
One may wonder why our multifaceted intervention

did not induce any improvement in the cardiovascular
risk factors. A Danish study into structured personal
diabetes care is a rare example of a randomized con-
trolled trial showing a significant improvement in
blood pressure at study completion.33 This study lasted
for 6 years, suggesting that a better outcome may fol-
low an improved process of care over time. Clearly,
the outcome of care is highly influenced by the ability
of physicians to adjust the patients’ regimen in time.
Grant et al. 34 demonstrated that although the testing
rates for HbA1c, blood pressure and total cholesterol
in a national sample of US academic medical centres
were very high, only 10.0% of this cohort met recom-
mended goals for all three risk factors. Apparently,
high rates of risk factor testing did not necessarily
translate to effective metabolic control. A recent
Canadian study confirmed these results: less than one-
half of the people with high HbA1c levels had inten-
sification of their medications, regardless of the
specialty of their physician.35 Failure of health care
providers to initiate or intensify therapy when indi-
cated has been called clinical inertia.36 Clinical inertia
seems to be widespread and is probably a major bar-
rier to better diabetes care. Therefore, the results of
our study may be explained, at least partially, by the
failure to intensify therapy appropriately. Implementa-
tion of diabetes guidelines is likely to be more effec-
tive if energy is spent to overcome clinical inertia
instead of local adaptation of nationally agreed target
values, prescription rules and referral indications.
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