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R.F. Dijkstraa,* , J.C.C. Braspenninga, Z. Huijsmansa, R.P. Akkermansa,
E. van Ballegooieb, P. ten Havec, T. Caspariea, R.P.T.M. Grola

aCentre for Quality of Care Research, University Medical Centre, Nijmegen, The Netherlands
bIsala Clinics, P.O. Box 10500, 8000 GM Zwolle, The Netherlands

cDutch Institute for Health Care Improvement (CBO), P.O. Box 20064, 3501 LB Utrecht, The Netherlands

Received 3 August 2004; accepted 2 September 2004
Available online 11 January 2005

Abstract

Aim: To investigate whether a comprehensive strategy involving both patients and professionals, with the introduction of a
diabetes passport as a key component, improves diabetes care.
Methods: The Þrst 150 consecutive patients who visited their internist for a diabetes check up at the internal medicine outpatient
departments at each of nine Dutch general hospitals were included in this 1 year clustered, randomised, controlled trial. Health
care professionals attended an educational meeting about the use and dissemination of the diabetes passport which is a patient
held record. They also received aggregated feedback on baseline data and personal feedback. Educational meetings were also
organised for patients. Patient Þles were used in conjunction with questionnaires to determine adherence rates. Data were
analysed using multilevel regression analysis.
Results:Small but signiÞcant changes were found in mean HbA1c levels. In the intervention group, positive health changes for
patients were found (� 0.3%) when compared to those in the control group (+0.2%). Diastolic blood pressure improved slightly,
but no changes were found in systolic blood pressure or cholesterol. Improvements were found with regard to levels of
examination of patientsÕ feet and in patient education.
Conclusions:Efforts to improve professional practice involving both professionals and patients led to small improvements in
HbA1c and diastolic blood pressure levels. Further study is needed to establish whether a better structured health care delivery,
operating in a more supportive environment can enhance these effects.
# 2004 Elsevier Ireland Ltd. All rights reserved.

Keywords: Diabetes mellitus; Delivery of health care; Guidelines; Patient participation; Physician patient relations; Intervention studies

1. Introduction

Although there is, in general, a large consensus on
the deÞnition of high quality diabetes care, the actual
delivery of care often appears to be disappointing.

www.elsevier.com/locate/diabres
Diabetes Research and Clinical Practice 68 (2005) 126Ð134
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Strategies to improve diabetes care usually involve the
dissemination of evidence or guidelines, often without
success, to health professionals. There is increasing
evidence that patient involvement plays an important
role in improving the quality of care[1Ð3]. This may be
especially relevant in the case of a chronic multi-
systemic disease such as diabetes, because it is a
growing problem worldwide and is an increasing
burden on health care systems[4]. Studies on type 1 and
type 2 diabetes patients showed that intensive treatment
reduced morbidity and mortality[5,6], and stressed that
improvement in care is worthwhile. In daily practice,
the quality of diabetes care has proved to be moderate
[7Ð16], especially with regard to examination of
patientsÕfeet and eyes, as well as helping patients to
achieve recommended levels of blood pressure,
cholesterol and HbA1c. As variations in care can
mainly be explained on a patient level and not on the
level of the practice or physician[17,18], the greatest
potential for improvement would be to involve patients
in the management of their disease. Studies on patient
involvement in diabetes care generally have focused
more on enhancing patient self-care than on inßuencing
the care provided by professionals[19,20]. Recent
studies have indicated that providing patients with
personal feedback data improves health outcomes[21].

An important innovative tool in enhancing patient
self-care is a patient held record, but various initiatives

to introduce patient-held records in different settings
have shown mixed results[22Ð24]. Within the
framework of the 1989 Saint Vincent declaration
[25], which focused on reducing diabetes complica-
tions,ÔÔdiabetes passportsÕÕwere developed in several
countries. These patient-held, passport-size booklets
contain information, descriptions, records and evalua-
tions of medical screening results to enable patients to
set personal goals and closely follow the monitoring of
their disease (Fig. 1). The core of the diabetes passport
consists of pages that summarise personal goals and
the outcomes of medical or lab examinations for
each year. The intention is to facilitate information
sharing in a multi-professional setting. Theoretically,
diabetes passports are ideally suited to a disease
management model based on patient-centred care. In
practice, however, professionals are sceptical and
prefer educational interventions targeted at pro-
fessionals only[26]. In recent studies in a primary
care setting, the use of a diabetes passport led to
mixed improvements in care[27,28], but randomised
controlled trials in secondary care are lacking. This
study aimed to evaluate the effects of intervention
strategy on the use of the diabetes passports. We
hypothesised that the intervention along with closer
patient involvement would lead to better care
processes and health outcomes in internal medicine
outpatient clinics.

R.F. Dijkstra et al. / Diabetes Research and Clinical Practice 68 (2005) 126–134 127

Fig. 1. Administration page in the diabetes passport.



2. Methods

2.1. Study population

For this multi-centre cluster randomised controlled
trial, we approached 18 out of the 120 general
hospitals in The Netherlands. Nine hospitals equally
spread throughout The Netherlands, agreed to be
randomised into an intervention and a control group.
University hospitals and hospitals with ongoing
intervention studies on diabetes were excluded.

In The Netherlands, most type 2 diabetic patients
are treated in a primary care setting by their general
practitioner, while the more complicated type 2 cases
and almost all type 1 diabetic patients are treated by
internists at outpatient clinics in hospitals. Hospital
outpatient diabetic care is organised by general
medical clinics, but some internists cluster a propor-
tion of their diabetic patient consultations into special
diabetes clinics. Internists usually perform all the
screening and treatment activities, except for eye care,
themselves although some physicians form part of
multi-professional teams with diabetes specialist
nurses (DSNs), dieticians and podiatrists[29].

Based on observational study data[29], hospitals
were categorised according to the number of beds and
diabetes specialist nurses. At each hospital, all patients
under the care of an internist for diabetic monitoring,
except for pregnant patients and patients with a low
life expectancy were deemed eligible for inclusion in
the study. The patients were invited to participate in
the study by their own internists. From each hospital,
150 patients who consecutively attended the out-
patient department were included in the study. After
pre-intervention measurements, each hospital was
randomly assigned to one study group. Random
allocation was done by a person outside the research
group and concealed from the investigators until the
start of the intervention. The ethics committee of
the University Medical Centre Nijmegen approved the
study proposal.

2.2. Intervention

The intervention activities started between Novem-
ber 1999 and March 2000 at the different hospitals.

Intervention activities were addressed to both the
health care professionals and to the patients at the

hospitals in the intervention group (n = 4). Feedback
on aggregated patient baseline data was given to the
professionals. During an educational meeting with a
national diabetes opinion leader, guidelines on the
prevention and treatment of diabetes complications
as well as the diabetes passports were introduced.
Barriers and facilitating factors to implementing the
diabetes passports in the clinic were discussed. After
6 months, feedback was obtained on clinical
performance as well as on the use of the diabetes
passport. Patients were asked whether they had
received the passport, whether the contents of the
passport had been discussed and whether the most
recent HbA1c level had been written in the passport.
For the patients in the intervention group, additional
educational meetings were organised in collabora-
tion with the local patient organisations. In addition
4500 diabetes passports were made available at the
four hospitals, leaßets explaining how to use the
passport and waiting room posters reminding
patients to bring their passports with them were
distributed. The passports were introduced and given
to the patients by internists or DSNs during clinic
hours.

The patients and professionals at theÞve control
hospitals did not participate in any of the interventions
organised by the research group. They were advised to
continue with usual care. However, during the
intervention period, the national diabetes guidelines
were sent to all Dutch hospitals and a summary was
published in a leading Dutch medical journal[30].
Furthermore, the diabetes passport was promoted in a
patient magazine on diabetes.

2.3. Variables and instruments

Baseline data were obtained in three ways. Firstly,
data on the characteristics of hospitals and internists
were collected. Secondly, patient data were obtained
using questionnaires, which included questions on
demographics, examinations done, frequency of
contact with health professionals and current treat-
ment including medication use. Thirdly, laboratory
results, data on physical examination andÞled letters
were extracted from the medicalÞles using specially
designed forms. Most of this data extraction was done
by the local diabetes specialist nurses, but it was also
done once by an internist and twice by our research
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group all of whom were trained for the task. One year
after the start of the intervention, a post-intervention
measurement took place. All the respondents to the
pre-measurement patient questionnaire were sent a
second questionnaire and their medicalÞles were
reviewed.

Our effect measures consisted of process and
outcome indicators taken from evidence-based Dutch
guidelines on the treatment of diabetes and prevention
of complications. [31] These measures were con-
Þrmed by a panel of expert Dutch diabetologists. The
primary effect measure was HbA1c. The process
measures were the yearly examination of HbA1c,
creatinine, total cholesterol or total cholesterol/HDL
ratio, urine for microalbuminuria, weight, BMI and
blood pressure, as well as advice with regard to
smoking and physical exercise. The guidelines
advised an eye examination every 1Ð2 years, yearly
eye examination in the case of risk factors for
retinopathy (over 15 years duration of diabetes, HbA1c
� 8.5%, hypertension or (micro) albuminuria) being
present and yearly examination of the feet. However,
in patients with a history of foot ulcers, it was advised
that the feet be examined every 3 months.

2.4. Analysis

To estimate sample size, a power calculation was
done with HbA1c as the primary outcome measure. We
speciÞed a mean HbA1c of 7.9 (unpublished Dutch
hospital data from 14,297 patients; S.D. = 2.01) that
could drop 0.5 after the intervention. Alpha was set at
0.05 and beta at 0.20. Sample sizes for cluster
randomised trials need to be inßated to adjust for
clustering. The intracluster correlation coefÞcient was
set at rho = 0.01[32]. Assuming that 70% of our
patients would respond to the questionnaires we
needed to include 150 patients (medical records) in
each hospital given a potential of four hospitals per
arm of the trial.

Algorithms combining data from patient ques-
tionnaires and registration forms were designed to
measure treatment adherence. Potential inconsisten-
cies in laboratory outcomes in pre- and post-
measurements were checked by the Dutch Foundation
for Quality Assessment in Clinical Laboratories,
which all hospitals participate in. No signiÞcant
differences were found in the cholesterol or creatinine

tests. As HbA1c levels varied between hospitals and
between pre- and post-measurements by 0Ð7%,
calibration for the HbA1c was done according to
the guidelines of the National Glycohaemoglobin
Standardisation Program which is designed to enable
reproduction of the DCCT data[33].

Data were analysed using SPSS version 9. The
Glimmix procedure (SAS 6.12), which controls for
clustering effects, was used for the multilevel
(hospitalÐphysicianÐpatient) logistic regression ana-
lysis. Results are presented as odds ratios with 95%
conÞdence intervals.

3. Results

A total of 769 patients were included in the analysis
(Fig. 2). Patient response rates to the pre- and post-
intervention questionnaires were 74 and 77%,
respectively. When responders to non-responders
were compared, the HbA1c in the responder group
was 0.2% lower and they had 4.2% more type 1
patients. No differences were found with regard to age,
gender, cholesterol levels and blood pressure.Table 1
shows some baseline characteristics of the study
groups. The number of beds was higher at the control
hospitals and they also had more DSNs. Only a
proportion of the internists were involved in some
form of organised diabetic care. All the hospitals had
DSNs and most of the patients had visited the DSN at
least once during the previous year.

Table 2 shows that in both groups regular
measurements of blood pressure, HbA1c, creatinine,
lipids, weight and eye examinations were performed
in over 80% of the patients. Examination of the feet
and advice on physical exercise or smoking were often
omitted, while the calculation of BMI was rarely or
never performed at most of the hospitals.

Distribution of the diabetes passports in the
intervention group resulted in 74% of the patients
actually receiving a passport. However, at the post-
intervention measurement, only 36% of the patients
indicated that they were still using the diabetes
passport.

In the intervention group, improvements were seen
with regard to examination of the feet, advice on
physical exercise and smoking behaviour. After the
intervention, the primary outcome measure HbA1c
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Fig. 2. Trial proÞle.



was found to have improved in the intervention group
from 8.1 to 7.8% which is a 0.3% improvement. In the
control group, the HbA1c deteriorated 0.2% from 8.0
to 8.2% (Table 3).

Multilevel analysis demonstrated a modest
improvement in the intervention group which was
signiÞcant when compared to the control group.
However, no improvement was seen in systolic blood

pressure levels and only small improvements were
seen in diastolic blood pressure, while cholesterol
levels had decreased equally in both groups. No
changes were found in quality of life measures, locus
of control or patient satisfaction. However, after the
intervention, the number of patients who were able to
achieve the glucose target levels had increased in the
intervention group.
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Table 1
Characteristics of the settings, internists and patients

Intervention group Control group

Hospitals (n = 9) 4 5
Mean number of beds (S.D.) 332 (246) 427 (212)
Mean Fte diabetes specialist nurses (S.D.) 1.5 (0.6) 1.8 (1.2)

Internists (n = 42) 22 20
Mean age in years (S.D.) 50 (6) 49 (6)
Member of the diabetes patient care team (%) 6 (27) 4 (20)
Special consulting hours for diabetic patients (%) 8 (36) 10 (50)
Have special tasks in diabetic care (%) 5 (23) 6 (30)

Patients (n = 769) 351 418
Male/female (%) 45 50
Age (years) (S.D.) 58 (15) 58 (16)
Mean years since diagnosis (S.D.) 14 (12) 17 (12)
Type 1 diabetes (%) 32 33
Quality of life, experienced health score 56.4 55.1
Glucose self-monitoring (%) 96 95
Mean no. of visits to internist� 12 months (S.D.) 3.2 (1.5) 3.3 (1.4)
Percentage of patients that visited DSN� 12 months 69 61

S.D.: standard deviation; Fte: full time equivalent; DSN: diabetes specialist nurse.

Table 2
Pre- and post-intervention adherence rates (%)

Intervention Control Odds ratio

Pre Post Pre Post Intervention vs. control

Process indicators
HbA1c checked� 12 months 93.6 93.4 96.2 97.1 0.68 (0.27Ð1.66)
Blood pressure checked� 12 months 98.6 98.6 97.4 95.7 1.68 (0.52Ð5.42)
Creatinine exam� 12 months 79.9 84.9 82.1 86.8 1.01 (0.60Ð1.70)
Eye exam� 12 or � 24 monthsa 87.8 93.9 83.9 88.4 1.38 (0.72Ð2.62)
Cholesterol check� 12 months 83.0 83.3 82.0 84.6 0.78 (0.45Ð1.36)
Weight measured� 12 months 80.9 78.1 77.0 75.4 0.86 (0.48Ð1.55)
Visit to dietician � 60 months 79.2 84.3 78.7 80.9 1.16 (0.87Ð1.55)
Urine exam� 12 months 67.8 76.9 78.7 82.1 1.29 (0.78Ð2.11)
Feet examination� 3 or � 12 monthsb 35.1 52.2 34.8 40.8 1.68 (1.12Ð2.50)
Physical exercise advised 26.0 31.2 28.5 22.6 1.84 (1.16Ð2.92)
Smoking discussed or non smoking advised 18.8 21.3 24.6 18.3 1.82 (1.15Ð2.89)
Body mass index calculated� 12 months 2.3 3.1 7.7 10.5 0.76 (0.32Ð1.84)

Odds ratio: 95% conÞdence interval; Pre: pre-intervention measurement; Post: post-intervention measurement.
a � 12 months in case of risk factors for retinopathy.
b � 3 months in case of history of foot ulcer.



4. Discussion

The targeting of patients (passport, reminders,
educational meeting) and professionals (meetings,
reminders, audit and feedback) together to implement
diabetes guidelines led to modest but signiÞcant
improvement in HbA1c compared to the control group.
The rise of mean HbA1c levels in the control group
was similar to the UKPDS trends in HbA1c levels[6].
No relevant changes in blood pressure were observed,
although treatment of hypertension was emphasised
equally as strongly as treatment of elevated blood
glucose levels in both intervention strategies. Exam-
ination of the feet increased more in the intervention
group, possibly because the passport reminded the
patients and professionals that a foot examination was
due[34]. No differences were found in effect between
type 1 and type 2 patients.

The outcomes of this study reßect results from
other studies that showed that improvement projects
mainly affected process measures rather than out-
comes[2]. Some process measures might not have
improved due to a ceiling effect. With regard to the
outcome measures, only the primary outcome measure
HbA1c conÞrmed our hypothesis. The difference of
0.5% mean HbA1c levels of the intervention group
compared to the control group is modest compared to
the UKPDS where a 0.9% change was found.
However, the latter was done on newly diagnosed
type 2 patients and in a primary care setting[6].
Knowing the high complication risks, the difference of
0.5% HbA1c between the intervention group and the
control group is a very relevantÞnding, because in the
UKPDS study, risk reductions of 37% for micro-
vascular complications and 21% for any endpoint or

death related to diabetes were estimated for every
1.0% decrease in HbA1c [35].

The distribution of the diabetes passports had been
fairly successful, however, it was disappointing that
only 36% of the patients indicated that they were still
using it at the end of the intervention. Perhaps
prejudices of the professionals, combined with a lack
of time or any clear improvements in the short-term,
inhibited the passport from becoming a routine part of
diabetes care among both patients and professionals
[25]. More consistent use of the passport may have
resulted in more change. Whether the changes found
might have been caused by the professional education
rather than by the introduction of the diabetes
passport is difÞcult to say in this multifaceted
intervention. All the professionals attended the
educational meeting; furthermore, one might expect
that an internist is reminded several times per day of
the guidelines written in the passport even if only one-
third of the patients actually present a diabetes
passport.

The results of this study show that changes in
professional behaviour are not easy to obtain[36],
even when patients are involved. Although a multi-
faceted intervention was used with the accent put on
professionals and patients, too little attention may
have been given to the setting in which the
intervention took place and (re)design of care
processes[37], bearing in mind that internists
regarded a heavy workload and insufÞcient Þnancial
compensation for extended activities as the main
barriers to improving the quality of care[29].
Furthermore, introduction of a diabetes passport
might have been less effective in an overall traditional
medical system when as yet there is no truly
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Table 3
Pre-intervention outcome measures and effects after intervention

Pre-intervention measurementsa Effectsb

Intervention Control Intervention Control p-Value

HbA1c (%) 8.1 (1.3) 8.0 (1.2) � 0.3 (0.07) + 0.2 (0.05) � 0.001
Systolic blood pressure (mmHg) 143.7 (22.5) 144.9 (21.4) + 1.1 (1.5) � 0.2 (1.0) ns
Diastolic blood pressure (mmHg) 79.9 (10.4) 78.7 (11.0) � 0.7 (0.8) + 1.0 (0.6) � 0.05
Cholesterol (mmol/l) 5.3 (0.9) 5.5 (1.0) � 0.2 (0.06) � 0.2 (0.04) ns
Creatinine (mmol/l) 87.5 (24.9) 92.5 (27.2) + 5.6 (1.5) + 3.8 (1.0) ns

a Mean values (S.D.).
b Effects after intervention corrected for a design effect (S.D.).



collaborative approach between professionals and
their patients[38]. The effect of our strategies could be
improved in a supportive environment where the
setting and support to health care teams is more geared
to these context effects[39].

Based on the knowledge that close physicianÐ
patient interaction has a positive inßuence on health
outcomes[37,40], the current scepticism of physicians
regarding the involvement of patients in the manage-
ment of diabetes[26] should give way to the
recognition of the concept ofÔÔpartners in careÕÕas
a potentially valuable tool for the professional and the
patient.
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