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Abstract

Background Regular clinic visits are essential for keep-
ing diabetes well controlled. Nevertheless, about half of the
known diabetic patients do not receive regular medical
care, as estimated by the National Survey in Japan. From
the viewpoint of medical resources, primary care physi-
cians (PCPs) should provide regular medical care to the
many diabetic patients in Japan. Therefore, maintaining
regular care and improving care quality are expected for
diabetes treatment at the PCP level.

Methods/design The Japan Diabetes Outcome Interven-
tion Trial-2 (J-DOIT?2) is a cluster-randomized two-armed
intervention study. Fifteen district medical associations
(DMAs) and 300 PCPs will participate. The PCPs in each
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DMA will be divided into two groups and randomized,
with each group acting as a cluster within the DMA. Then,
3,750 type 2 diabetes patients (aged 40-64 years) will be
recruited. In the intervention group, patients will receive
reminders for medical visits to their PCP and lifestyle
advice over the telephone or face to face. The PCPs will be
provided with benchmark indicators of his/her own dia-
betes treatment activities. In the control group, the PCPs
will provide ordinary medical treatment to his/her patients.
With a 1-year intervention and follow-up period, the pri-
mary outcome will be the rate of patient dropout from
regular medical care of both groups. The quality of
diabetes treatment provided by the PCPs will also be
evaluated.

Discussion The J-DOIT2 is a large-scale trial for
improvement of diabetes care in an ordinary primary care
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setting and is expected to contribute to establishing widely
adoptable countermeasures for diabetes.

Keywords Diabetes - Dropout - Regular medical care -
Primary care physician - Quality of diabetes care

Abbreviations
CG Control group
CRC Clinical research coordinator

DMA District medical association
IG Intervention group

J-DOIT Japan Diabetes Outcome Intervention Trial
J-DOIT2-LT J-DOIT?2 large-scale trial
J-DOIT2-PS  J-DOIT?2 pilot study

LA Lifestyle adviser

NVD Next visit day

PCP Primary care physician
TSC Treatment support center
Background

The incidence and prevalence of type 2 diabetes are stea-
dily and rapidly increasing worldwide, and the World
Health Organization has estimated that the number of
adults with diabetes will increase from 135 million in 1995
to 300 million in 2025 [1]. This explosive increase in
diabetes will in turn raise the risk of cardiovascular dis-
eases and diabetes-associated microvascular complications,
deeply impacting the finances and socioeconomic status of
nations. In Japan, the incidence and prevalence of diabetes
are also increasing, and diabetes is one of the most
important public issues affecting national health. In 2005,
the Ministry of Health, Labour and Welfare of Japan
started the Japan Diabetes Outcome Intervention Trials
(J-DOITs) [2]. The J-DOITs consist of three strategic
studies on diabetes supported by a Health and Labour
Sciences Research Grant (Strategic Outcomes Research
Program for Research on Diabetes) from the Ministry of
Health, Labour and Welfare of Japan. Namely, the aims
and protocols of this strategic research into the prevention
of type 2 diabetes and its complications consist of three
research programs: (1) a trial aiming at a 50% reduction in
the conversion rate of pre-diabetes to diabetes by moderate
education and lifestyle modifications; (2) a trial aiming at a
50% reduction in the dropout rate from diabetes treatment
by providing education to patients and an information
technology-based treatment-support system to physicians
in clinics; and (3) a trial aiming at a 30% reduction in the
development and exacerbation of diabetic complications,
particularly cardiovascular complications, by aggressive
lifestyle modifications and drug therapy to achieve a
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high-level control of plasma glucose, blood pressure and
serum lipid levels. These three interventional trials have
been designated as J-DOIT1, J-DOIT2 and J-DOIT3.

The objective of J-DOIT2, the study described in this
paper, is to improve the quality of diabetes care in primary
care settings. Recent clinical studies have revealed that it is
crucial to keep the plasma glucose, blood pressure and
serum lipid levels of diabetic patients well controlled
[3, 4]; therefore, regular visits to clinics or hospitals are
fundamental. But according to the National Health and
Nutrition Survey performed in 2007 by the Ministry of
Health, Labour and Welfare of Japan, the number of dia-
betic subjects in Japan is approximated to be around 8.9
million, and only half of these patients are estimated to be
receiving medical care [5]. On the other hand, only about
4,000 doctors specializing in diabetes are registered in
Japan. Consequently, primary care physicians (PCPs) must
play an important role in providing diabetes treatment to
the 8.9 million diabetes patients of Japan. The J-DOIT2
aims to help the PCPs do so by improving the quality of
diabetes care provided by PCPs, educating diabetes
patients and reducing the insufficient adherence of the
patients to regular visits to their PCPs.

Until now, randomized controlled trials have seldom
focused on the dropout rate of diabetes patients and the
quality of medical treatment for diabetes at primary care
settings. For diabetes patients receiving care in hospitals,
mailing of information, appointment reminders and
telephone calls for rescheduling reportedly increased the
scheduled visits per month by 9.1%; nevertheless, this
intervention was not sufficient to reduce hospitalization [6].
In the J-DOIT?2, we have planned a coordinated intervention
comprised of appointment reminders for patients, patient
education and feedback of the diabetes treatment quality
indicators to PCPs. In advance of the large-scale trial, we
conducted a J-DOIT?2 pilot study (J-DOIT2-PS) to evaluate
the feasibility of such a trial and the required sample size for
the large-scale trial as well as the effect of the planned
intervention in 2006-2007. The presently reported study is
designated as the J-DOIT?2 large-scale trial (J-DOIT2-LT)
when differentiated from the J-DOIT2-PS.

Methods/design
Aim of the study

The primary objective of the study is to determine the
effectiveness of interventions for reducing the patient
dropout rate from regular diabetes treatment in the primary
care setting. The secondary objectives are to determine the
effectiveness of the interventions for improving the quality
of medical treatment for diabetes provided by PCPs, the
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patients’ behavioral stages of change and the patients’
clinical data, including their HbAlc levels.

Study design

The study is a prospective cluster-randomized two-armed
intervention study. PCPs in a district medical association
(DMA) in Japan will be divided into two groups based on
the geographical location of the PCP’s clinic and the DMA
branch to which the PCP belongs, so that the geographi-
cally neighbor clinics and the clinics belonging to one
DMA branch are in the same group, respectively. One
cluster is composed of PCPs belonging to one group of a
DMA and their diabetes patients. A cluster-randomized
study was chosen because this type of study design allows
the internal validity (absence of confounders) to be opti-
mized and the contamination of interventions associated
with patient randomization to be reduced. The flow chart of
the study is described in Fig. 1.

Recruitment of 15 DMAs
Recruitment of 20 PCPs in each DMA (total of 300 PCPs)
Each DMA is divided into 2 clusters (10 PCPs per cluster)

according to the geographic location of each PCP's clinic and the
DMA branch to which the PCP belongs (total of 30 clusters)

}

Randomization

using each cluster as a unit, and each DMA as a stratum

>~

15 control clusters
(150 PCPs)
1875 patients recruited

151intervention clusters
(150 PCPs)
1875 patients recruited

Lost to follow-up |«

A 4

==l | Lost to follow-up

L 4

1 year intervention and 1 year ordinary treatment and

follow-up

follow-up

Fig. 1 Participant flow diagram. From the results of the J-DOIT2-PS,
we originally calculated that 125 patients per cluster and 15 clusters
per arm (namely, 15 DMAs and 250 patients for each DMA),
resulting in 3,750 patients, are needed and will be recruited. It is
anticipated that 20 PCPs for each DMA will be able to participate in
this study

Sample size

Sample size calculations for cluster-randomized trials dif-
fer from sample size calculations for common randomized
controlled trials [7, 8]. Based on the main outcome
parameter of insufficient adherence to regular visits to a
PCP, we performed a power calculation using the method
reported by Hayes and Bennett [9]. From the results of the
J-DOIT2-PS, assuming that the effect of the intervention
on patient dropout from regular visits is a 45% reduction,
that the incidence of primary outcome measure is 71.6 per
1,000-person years, and that the coefficient variation is
0.43, we calculated that in case of recruiting 125 patients
per cluster, 15 clusters per arm are needed, resulting in
3,750 patients, with a two-tailed alpha of 5% and a beta of
10%.

Recruitment of PCPs and randomization

Fifteen municipal-level DMAs in Japan will be recruited.
The DMA eligibility criteria are as follows: about 20 PCPs
are able to participate in the study; the PCPs can be divided
into two groups in consideration of the geographical
locations of their clinics and the DMA branch to which
the PCP belongs, with an anticipated registration of 125
diabetic patients in each group for one DMA; the DMA
is capable of establishing a diabetes treatment network
consisting of PCPs, physicians specializing in diabetes,
physicians specializing in kidney disease and ophthalmol-
ogists. The eligibility criteria for the PCPs are membership
in a recruited DMA, working as a PCP, not specializing in
diabetes, having the prospect of acquiring the consent of
ten or more diabetic patients and no participation in a study
with similar interventions to those of the present study
within the last 5 years. After the recruitment of the PCPs
and the division of each DMA into two groups, randomi-
zation will be performed with each group employed as a
cluster and each DMA as a stratum.

Lifestyle advisor inclusion criteria

For the lifestyle advisers (LAs) who will provide lifestyle
advice to the patients in the study, the following criteria are
recommended: certified diabetes educators, registered
dietitians or public health nurses. The LAs will participate
in lifestyle management workshops for the study. The LAs
who will provide lifestyle advice to the patients by tele-
phone will belong to the treatment support center (TSC) of
the study. The TSC will be operated by private corpora-
tions that provide lifestyle advice by telephone as part of
their business work and will be selected from applicants
recruited through a public announcement. The LAs of the
TSC will be trained by the TSC to provide lifestyle advice
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over the telephone. LAs who provide face-to-face advice
have been working in the area of the DMA and will be
contracted with the DMA for their services.

Patient inclusion criteria

The patient eligibility criteria are a diagnosis of type 2
diabetes prior to registration, an age of 40-64 years, not
receiving hemodialysis, not hospitalized, not having a
bedridden status, not living in a nursing home, not blind,
not with lower limb amputation, not having been diagnosed
as having a malignant tumor within 5 years, not pregnant
or potentially pregnant, not having two or more medical
doctors in charge of his or her diabetes treatment (except
for the treatment of diabetes complications), and not
potentially having type 1 diabetes.

There is no restriction for inclusion regarding the plasma
glucose or the HbAlc value.

Patient informed consent and registration

The DMA and PCP will inform the patients who reside in
their district about the study using posters, a web site and
other miscellaneous methods. During the registration per-
iod, the PCP will verbally explain the study to all the eli-
gible patients who visit his or her clinic (consecutive
recruitment). If a patient consents to participate in the
study, the PCP will record the consent in his or her medical
record (provisional registration) and will give the patient a
consent form and a baseline questionnaire. The patient will
sign the form and complete the questionnaire after leaving
the clinic, and will mail them by post to the registration
center of the study (definitive registration). The PCP will
continue to collect provisional registrations until 125
patients have been provisionally registered in each cluster
or 30 patients have been provisionally registered at his or
her own clinic.

Data collection

Clinical research coordinators (CRCs) will visit the PCP
clinics on a regular basis and will collect the anonymous
medical records of the registered patients. In the inter-
vention group (IG), the CRCs will visit each clinic at 1, 4,
7, 10 and 13 months after the beginning of the follow-up
term. In the control group (CG), the CRCs will visit each
clinic at 1 and 13 months after the beginning of the follow-
up term. Patients in both groups will be asked to complete a
self-administered questionnaire regarding lifestyle, diabe-
tes-related stress, and depressive symptoms at baseline and
at the end of the study. A questionnaire asking whether a
patient has an experience of dropping out and the reason
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for that will be distributed at baseline. A questionnaire
regarding satisfaction with the treatment support will be
distributed to the PCPs and patients in the IG at the end of
the study. A questionnaire regarding the reasons for drop-
out will be distributed by mail to the patients who dis-
continued their regular visits to a PCP during the follow-up
period. All the questionnaires will be mailed to the data
center and collected there. If the patients in the IG agree,
they will be supplied with a weight scale and a pedometer
that can send data of body weight and steps directly to the
data center via a transmitter wirelessly. These patients will
be requested to send data to the center every week.

Intervention

The study group will establish a TSC that will send the
patients in the IG reminders for regular medical visits to
their PCPs and provide lifestyle advice.

Reminders for regular medical visits consist of a letter
sent 1 week before the appointed next visit day (NVD), and
when missed, a letter sent 2 weeks after the NVD and a
phone call made 4 weeks after the NVD. If the patient does
not visit his or her PCP within 6 weeks of the NVD, the
PCP (or the staff of the PCP’s clinic) will contact the
patient by letter or by telephone. Lifestyle advice will be
provided to encourage progress through the behavioral
stages of change concerning diet and exercise. Such advice
will be given to IG patients based on their PCP’s instruc-
tions regarding a target body weight, recommended food
intake, and permission or notandum for exercise therapy. In
a part of the DMAs that can train LAs and provide a
location for face-to-face advice, the LLAs will fill the role of
the TSC. IG patients will receive six lifestyle advice phone
calls for about 15-30 min each or four face-to-face advice
sessions for about 30 min each during a 1-year follow-up
period. The study group has defined eight diabetes treat-
ment quality indicators, displayed in Table 1. The data
needed for the calculations of these indicators will be
submitted by the PCPs themselves by facsimile to the data
center every month. (This data will be used for feedback
during the follow-up period. For analysis of the study, the
data collected by the CRC will be employed.) The PCPs in
the IG will receive a feedback letter concerning the indi-
cators for themselves as well as the benchmarks for each
indicator, representing the average of the top 10% of PCP
indicators every month that are being regarded as achiev-
able goals.

Furthermore, the PCPs in the IG will hold meetings in
each cluster to discuss their treatment quality indicators
calculated by the data center and how to improve their
diabetes treatment three to four times a year. All the
interventions will be conducted for 1 year.
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Table 1 Diabetes treatment quality indicators

[« IR B e Y A I

. All diabetic patients should have a medical checkup at least every 3 months

. For all diabetic patients, the HbAlc level should be examined at least every 3 months

. For all diabetic patients, the serum lipid level should be examined at least every 12 months

. For all diabetic patients, their blood pressure should be checked at each visit to the clinic

. For all diabetic patients, a funduscopy should be performed at least every 12 months

. For all diabetic patients, the patient’s feet should be examined at least every 12 months

. For all diabetic patients without overt proteinuria, the urinary microalbumin level should be examined at least every 6 months
. For all diabetic patients who smoke, smoking cessation should be recommended at least every 12 months

Table 2 Outcome parameters

Qutcome

Definition or instrument

Primary outcome

Adherence to regular visit
Secondary outcome

Quality of diabetes treatment

Patients’ behavioral stages of change

Patients’ clinical data (including plasma glucose level, HbAlc, lipid
profile, blood pressure, body weight, body mass index)

Failure to visit a PCP within 2 months after a missed appointment

PCP’s adherence to the diabetes treatment quality indicators CRC
collects the data from the medical records

Questionnaire
CRC collects the data from the medical records

Outcome measure

Table 2 shows the outcome parameters. The primary out-
come is adherence to regular visits to a PCP for diabetes
treatment. We defined the dropout from regular visits as the
failure to visit a PCP within 2 months after missing an
appointment for the planned visit. The secondary outcome
measures are the quality of diabetes treatment provided by
the PCP, the patients’ behavioral stages of change and the
patients’ clinical data including plasma glucose level,
HbAlc, lipid profile, blood pressure, body weight and body
mass index.

Ethical principles

The study was planned and will be conducted in accor-
dance with the Helsinki Declaration of 2004, the Ethics
Guidelines for Clinical Research of 2008 published by the
Ministry of Health, Labour and Welfare of Japan, and the
Act concerning the Protection of Personal Information of
Japan. The study protocol was approved by the Ethical
Committee of the Japan Foundation for the Promotion of
International Medical Research Cooperation prior to the
start of the study. The study was registered at the Univer-
sity Hospital Medical Information Network-Clinical Trials
Registry (UMIN-CTR) as UMIN000002186.

Patients will participate in the study on a volunteer basis
except that all patients who are registered will receive a gift
certificate with a value of ¥1,000 (equal to about $11 when

$1 equals ¥90). The patients will be informed that they can
cancel their participation at any time without negative
consequences to their future medical care.

Data management

All the data obtained in the study and used for the analysis
will be stored in an anonymous format in the data center
and will be used in conformity with the study aims only.
The registration center will use the patient data for regis-
tration, including name, sex, age, birth year and month,
address, phone number and data related to the inclusion
criteria. The TSC will use the IG patient data for lifestyle
advice, including name, sex, age, birth year and month,
address, phone number and the PCP’s instructions for
lifestyle advice. Only the staff of each center who are
directly engaged in the study will be able to access this
private patient data.

Rate of recruitment

Until the end of the registration period, 11 DMAs and 214
PCPs were recruited, and 22 clusters were constructed. The
clusters have been randomized using each DMA as a stra-
tum; 110 PCPs were assigned to the IG and 104 PCPs were
assigned to the CG. A total of 2,478 patients were regis-
tered, and 2,236 patients were finally definitely registered.
Compared with the study sample calculations presented
above, the number of registered clusters, registered PCPs
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and definitely registered patients were 73.3, 71.3 and 59.6%
of the target, respectively. The power for this study sample
was estimated to be 77%, which was judged to be accept-

able; thus, the recruitment was terminated without prolon-

gation of the registration period.
Statistical analysis

Adherence to regular visits will be analyzed as the time
from entry into the study to the first dropout event. To
analyze the study hypothesis, Kaplan-Meier curves and the
Cox proportional hazard model with Huber-White sand-
wich estimator for clustered data [10] will be used. The
primary data analysis will be based on the intention-to-treat
principle. All statistical tests will be two-sided with an
alpha level of 0.05.

Discussion

This study is designed to test the effect of a coordinated
intervention on the patients’ adherence to regular visits for
diabetes treatment as well as to evaluate the effect on the
quality of diabetes treatment provided by PCPs and the
patients’ behavioral stages of change. The interventions
used in the J-DOIT2-LT are modifications of those used in
the J-DOIT2-PS based on the results and experiences of the
latter study.

The dropout rate in the IG after adjustments for the
patients’ characteristics was reduced by 44% in the
J-DOIT2-PS, which was slightly smaller than the reduction
by 50% that we had anticipated. In the J-DOIT2-LT,
reminders for regular visits were newly added at 2 and
6 weeks after the NVD to intensify the effect of the
interventions. In particular, the reminders given at 6 weeks
after the NVD will be conducted by the PCP or a staff of
the PCP’s clinic and are expected to be more effective.

Regarding the diabetes treatment quality indicators, we
have modified and reduced the number of indicators from
13 in the J-DOIT2-PS to 8 and have stopped to provide
feedback on a web site in the J-DOIT2-LT, which was
performed in the J-DOIT2-PS. In the J-DOIT2-PS, for
some indicators including those requesting new actions for
the treatment of a particular condition (e.g., when a patient
has hyperglycemia over a certain level), the number of
such conditions was too small. We have removed these
indicators, modified the remaining indicators and added a
new indicator regarding recommendation for smoking
cessation in the J-DOIT2-LT. Feedback data were provided
both by mailing and on the web in the J-DOIT2-PS, but few
PCPs used the web feedback possibly because of less
convenience compared with the feedback letters. We have
decided not to provide web feedback in the J-DOIT2-LT,
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which will simplify the study procedure and system.
Though we have ceased providing feedback on the web in
the J-DOIT2-LT, it can be reinstated with some prepara-
tion, if necessary. We have also introduced a new protocol
concerning the indicators. In the J-DOIT2-LT, the data
used to calculate the indicators will be submitted every
month by the PCPs themselves in the IG, while all the data
used for the feedback to the PCPs were collected by the
CRCs in the J-DOIT2-PS. This new approach was created
with the goal of providing a training effect to make the
PCPs more conscious of the points in treatment for dia-
betes. Furthermore, the feedback system using the data
forms can be generalized for nationwide use after minimal
modification. We anticipate that the data used to calculate
the indicators can be collected automatically through the
electronic health record system in the future; at present,
however, it is unfeasible to collect the data required for the
indicators automatically from the clinics in this study
because of the variety of the systems adopted at the clinics.

Patient education provided by the LAs in the TSC or
DMA will be restricted to diet and exercise because it is
practically inappropriate for the LAs to communicate clo-
sely with the PCPs and to know the details of the PCPs’
treatment strategies in detail. When the LAs provide life-
style advice to the patients, the LAs will make a complete
report on the advice and send it to the PCPs, allowing the
PCPs to be fully aware of the lifestyle advice that has been
given to their patients, which may possibly help some PCPs
do so next time.

The study group considers that the interventions of this
study can be performed in the real clinical settings, but in
that case it will need some modifications of the Japanese
healthcare system including those regarding legislation,
which will only be considered when the aim of this study is
successfully attained in the end.

The power for the initial plan of the study was 90%. But
the numbers of registered clusters, PCPs and patients were
less than the numbers in the study sample calculations, and
the power for the registered samples was estimated to be
77% as mentioned above. The study group evaluated it to
be acceptable, but this possibily might be of some limita-
tion to the study.

This study, if successful, should provide an effective
means of improving the situation regarding diabetes care in
primary care settings. The scheme for the interventions
made in this study is widely generalizable, and this study is
expected to contribute to improving the quality and the
quantity of diabetes treatments easily accessible from the
public.
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Introduction
v

The prevalence of diabete
reach about 10% by age 6

increase over that in oand further a-
betes imposed a substantial burden. The eco-
nomic cost of diabetes is estimated to be as much
as $100 billion per year in both Japan and the
United States [3,4].

Successful control of diabetes mellitus requires
lifelong adherence to multiple self-management

activities in close collab:
providers. Lack of adh

fon with health care
e is associated with

5 adherence to diet and lifestyle
Estimates of the prevalence of

han 10%, which appears to be lower than
1at for other non-chronic conditions. Neverthe-
less, patients who do not attend have signifi-
cantly more risk factors and complications than
those who do keep appointments [12-16]. This
finding emphasizes the strong importance of
reducing the rate of unkept appointment among
patients with diabetes.

The presence of diabetes doubles the odds of
comorbid depression, which is very common in
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