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Abstract

v

Objectives: To explore the association between
depressive symptoms as measured by the Center
for Epidemiologic Studies Depression Scale or
not completing the questionnaire and subse-
quent risk of poor compliance with regular visits
to primary care physician in patients with type 2
diabetes.

Methods: Using data from patients with type 2
diabetes who participated in the Japan Diabe-
tes Outcome Intervention Trial 2 (J-DOIT2) Pilot
Study, which was conducted at primary care
settings, we examined the association between
depressive symptoms or not completing the
questionnaire and risk of poor compliance with
regular visits as an event.

Results: Among 1584 patients who participated
in the J-DOIT2 Pilot Study, we excluded 140 who
did not meet inclusion criteria or who declined

participation after randomization, leaving 1444
for entry in the present analysis. During 1409
person-years of follow-up (median 1 year), 90
events were observed (incidence rate 63.9/1 000
person-years). The multivariable-adjusted haz-
ard ratio of poor compliance with regular visits
in those having depressive symptoms was 1.23
(95% CI: 0.46-3.31). In contrast, the multivari-
able-adjusted hazard ratio of poor compliance in
those not completing the questionnaire was 2.26
(95% CI: 1.94-2.63).

Conclusion: Not completing a questionnaire
was significantly associated with an increased
risk of poor compliance with the maintenance
of regular visits to a primary care physician in
patients with type 2 diabetes. Patients who do
not comply with questionnaire surveys require
increased attention to ensure their compliance
with regular visits, and thereby ensure better
diabetes outcomes.

Introduction

v

The prevalence of diabetes increases with age to
reach about 10% by age 60 years in most popula-
tions [1]. Prevalence has risen in all age groups
during the past 20 years. WHO has estimated
that the number of patients worldwide will dou-
ble within the next 20 years, from about 150 mil-
lion in 2000 to about 300 million in 2025 [2].
Japan is no exception to this problem. The 2007
National Health and Nutrition Survey estimated
the number of patients with diabetes at about 8.9
million in Japan, an approximately 1.3-fold
increase over that in 1997, and further that dia-
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 collaboration with health care
providers. Lack of adherence is associated with
unfavorable diabetes outcomes. For instance,
prescription refill adherence to diabetes medica-
tions correlates with improved hemoglobin Alc
results [5,6]. Similarly, adherence to blood glu-
cose self-monitoring is also associated with lower
Alc levels, as is adherence to diet and lifestyle
change [7-11]. Estimates of the prevalence of
unkept appointments at diabetes clinics vary but
are less than 10%, which appears to be lower than
that 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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patients with diabetes [17]. Depressive symptoms are associated
with poor diabetes self-management, including low adherence
to diet, exercise, medication, self-monitoring of blood glucose,
and appointment keeping [18]. Although many factors predis-
pose to non- or irregular attendance, ranging from patient health
beliefs, attitudes of health professionals, organization of the
clinic, and the financial costs of attendance, the potential role of
depressive symptoms, as measured for example by self-adminis-
tered depression screening questionnaires has not been well
evaluated, specifically with regard to the association with poor
compliance with regular visits. Moreover, in most of studies
which evaluated the association between depression and diabe-
tes self-management, subjects who did not complete a question-
naire were removed from the analysis, and the clinical value of
not completing has never been evaluated. Not completing a
questionnaire might be a sign of non-compliance with physician
instructions, and we hypothesized that this sign might be a pre~
dictor of poor diabetes self-management.

Here, we explored the association between depressive symp-
toms as measured using the Center for Epidemiologic Studies
Depression Scale (CES-D), or not completing it; and the subse-
quent risk of poor compliance with regular visits to primary care
physicians. We used observational data from the Japan Diabetes
Outcome Intervention Trial 2 (J-DOIT2) Pilot Study, a prospective
randomized controlled trial conducted at primary care settings.

Methods

v

Participants and follow-up

We used the observational data from Japan Diabetes Qutcome
Intervention Trial 2 (J-DOIT2) Pilot Study (www.umin.ac.jp
number, UMIN000002186). ]-DOIT2 was 1 of 3 strategic studies
on diabetes supported by a national fund from the Ministry of
Health, Labour, and Welfare budget with a 5-year target of pre-
venting the disease and associated complications [19]. The aims
and protocols of this strategic research into the prevention of
type 2 diabetes and its complications were classified into 3
research programs: (i) a trial aimed at a 50% reduction in the
conversion rate of pre-diabetes to diabetes by moderate educa-
tion and lifestyle modification; (ii) a trial aimed at a 50% reduc-
tion in the dropout rate from diabetes treatment by providing
education to patients and an information technology-based
treatment-support system to physicians in clinical practice; and
(iii) a trial aimed at a 30% reduction in the development and
exacerbation of diabetic complications, particularly cardiovas-
cular and cerebrovascular complications, by combining. highly
aggressive lifestyle modification with drug therapy (for glyc-
emia, blood pressure and hypercholesterolemia). The 3 inter-
ventional trials have been designated the Japan Diabetes
Outcome Intervention Trial (J-DOIT)-1, -2 and -3, respectively.
The main aim of ]-DOIT2 Pilot Study was to evaluate the feasibil-
ity of the study protocol and obtain parameters to calculate sam-
ple size for the future study. The main outcome measure was
adherence with appointment keeping for diabetes care, while
secondary outcome measures included the quality of diabetes
care as measured by quality indicators and other patient out-
comes, including glycemic control or body-mass index. Poor
compliance with appointment keeping was defined as the ina-
bility to visit a physician within 2 months after a missed appoint-
ment, which had been set 2 months in advance. Indicators used
to measure the quality of diabetes care were basically derived
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from a subset of the Diabetes Quality Improvement Project
(DQIP), a unified set of performance and outcomes measures for
diabetes developed by the National Committee for Quality Assur-
ance (NCQA) [20], and partially revised in consideration of spe-
cific clinical settings in Japan.

Design of this pilot study was a cluster randomized controlled
trial. A convenience sample of 4 single or pairs of city-level dis-
tricts of the Japan Medical Association comprising 2 urban areas
(Adachi ward, population 600000; Izumi City, 180000) and 2
rural areas (Kimitsu and Kisaragi cities, total 230000; Tonami,
Nanto and Imizu cities, total 157 000) were randomly assigned
to intervention and control groups stratified by area type (urban
or rural). Before random assignment, each district medical asso-
ciation enrolled 20-30 primary care physicians who wished to
participate in the study, each of whom consecutively enrolled up
to 30 patients with type 2 diabetes who met the inclusion crite-
ria. For physicians, inclusion criteria were internists who
belonged to a respective medical association district, who were
not diabetes specialists, who had the possibility of enrolling up
to 20 patients with diabetes, and who consented to participate.
For patients, inclusion criteria were men and women aged
20-65 years previously diagnosed with type 2 diabetes in
accordance with the diagnostic criteria of the Japanese Diabetes
Association, or taking diabetes medication. Exclusion criteria
included patients who had type 1 diabetes; were on hemodialy-
sis; were in a hospital or nursery home; had severe functional
disability, a recently diagnosed malignancy, or severe diabetic
complications such as blindness or leg amputation; were preg-
nant; visited more than one primary care physician; or were
participating in other clinical trials. Finally, 100 primary care
physicians and 1584 patients participated in this pilot study.
Written informed consent has been obtained from all partici-
pants. This study was approved by Ethics Committee of Office of
Strategic Outcomes Research Program, Japan Foundation for the
Promotion of International. -

Physicians assigned to the intervention group were able to use a
disease management system consisting of components for dia-
betes education, promotion of compliance with physician visits,
and monitoring and feedback of the quality of diabetes care as
measured by 13 clinical quality indicators. The system was pro-
vided by the Diabetes Clinical Practice Support Center, where
certified diabetes educators, dietitians, and public health nurses
worked together to improve patient care and quality of care. Dia-
betes education was offered by telemedicine in accordance with
physician instructions tailored to the individual patient’s state
of readiness to adopt lifestyle change and disease status. Patients
were reminded to visit physicians at about 1 week prior to the
predetermined appointment by phone, mail, or e-mail, which-
ever method the patient selected; and if they had still failed to
visit their physician by 1 month after the appointment, they
were again prompted to visit their physician. We used an infor-
mation technology (IT) system to calculate the compliance rate
to predetermined quality indicators of diabetes care and to pro-
vide the calculated figure to the primary care physicians assigned
to the intervention group. Every month, a well-trained clinical
research coordinator (CRC) visited participating physicians and
gathered information needed to calculate the compliance rate to
quality indicators. After the visit, the CRC input the data into the
IT system, and the system automatically calculated the compli-
ance rate to each indicator and overall compliance rate per phy-
sician. We initially intended to post the results on a website,
with access restricted to own-clinic results of participating phy-
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- sicians in the intervention group, and also to mail the results to
each such physician monthly; due to a delay in system develop-
ment, however, this feedback actually began at 8 months after
the initiation of the study.

Data collection

At baseline and monthly thereafter, trained clinical research
coordinators visited each facility to gather information from
medical charts, including gender; BMI; blood pressure; labora-
tory data, including baseline levels of glycosolated hemoglobin
(HbA1c) and hemoglobin; and next appointment date.

In addition to medical records, patients completed the short, 10-
item version of CES-D for depressive symptoms in the past week
[21]. Each response item is coded on a scale of 0-3 points. A CES-
D score ranging from 0-30 is calculated by summing the score of
each item, with higher scores indicating more severe depressive
symptoms. For comparison purposes, the cut-off value for symp-
toms of depression was set at 10 {21}.

Definition of poor compliance with reqular visits

We defined poor compliance with regular primary care clinic
visits as the failure to visit a physician within 2 months of miss-
ing an appointment which had been set 2 months in advance.
Compliance was confirmed by the CRCs at each of their monthly
clinic visits.

Statistical analysis

Compliance with regular visits was analyzed as the time from
entry into the study to the first event. Patients were censored
from contributing additional follow-up data at the end of follow-
up of this trial (1 year). First, we estimated the magnitude of
associations between baseline depressive status (CES-D
score <10, 210, or not completing) and poor compliance with
regular visits using Cox proportional hazards models. Statistical
models were constructed with consideration to clustering within
units of randomization. 2 regression models were constructed:
the first controlled for age only, while the second multivariable
model controlled for variables considered to be potential con-
founders of the association between depressive status and poor
compliance with regular visits, including age, gender, hemo-
globin, HbAlc, type of treatment for diabetes mellitus, systolic
and diastolic blood pressure, and assigned intervention. Age-
and multivariable-adjusted hazard ratios and the corresponding
95% confidence intervals (Cls) were tested using both models.
All analyses were conducted using Stata/SE 10.0 (Stata Corpora-
tion, College Station, TX, USA).

Resulis

A 4

Of the 1584 patients participating in the DOIT-2 pilot study, we
excluded 140 who failed to meet inclusion criteria or declined
participation after randomization, leaving data for 1444 patients
for the current analysis. Baseline characteristics for all patients
stratified by response to the CES-D questionnaire are shown
in © Table 1. Patients characteristics appear similar across cate-
gories, except for higher insulin use. The mean number of miss-
ing responses to the 10 CES-D questionnaire in those not
completing the questionnaire was 9.9 (SD 0.62, range 3-10).
Over the 1408 person-years of follow-up (median of 1 year), 90
events were observed (incidence rate 63.9/1000 person-years).
The age-adjusted hazard ratio of having depressive symptoms

(CES-D210) was 1.18 (95% CI: 0.53-2.64) (© Table 2). Risk
remained statistically insignificant (hazard ratio: 1.23, 95% CI:
0.46-3.31) in a multivariable model adjusted for age, sex,
assigned intervention, HbA1c, BMI, blood pressure, and diabetes
medication use. Contrary to the case with depressive symptoms,
we observed a statistically significantly higher risk of poor com-
pliance with maintaining regular visits in those who did not
complete the CES-D questionnaire: while the age-adjusted haz-
ard ratio of having depressive symptoms was 3.25 (95% Cl: 2.80-
3.76), this risk was slightly attenuated after adjustment for age,
sex, assigned intervention, HbA1c, BMI, blood pressure, and dia-
betes medication use (hazard ratio: 2.26, 95% Cl: 1.94-2.63).

Discussion

v ;

We prospectively examined whether depressive symptoms or
not completing the CES-D questionnaire was associated with a
future risk of poor compliance with maintaining regular visits to
primary care physicians. Results showed that not completing
the self-administered questionnaire was associated with an
increased risk of poor compliance with maintaining regular vis-
its of about 80%, whereas depressive symptoms as defined by a
CES-D short version score >10 was not associated with a
decreased risk of poor compliance.

To our knowledge, this is the first study to show that not com-
pleting a questionnaire was significantly associated with poor
compliance with the maintenance of regular visits. Although
much attention has been paid to the results of questionnaires in
general, our study suggests that not completing a questionnaire
itself had clinical value in terms of predicting poor compliance
with the maintenance of regular visits, which might be useful in
identifying patients with a high risk of irregular visits. Although
we did not have sufficient date to explain this association, we
can speculate several possibilities. First, patients with missing
values might have been more depressed and had difficulties
completing the questionnaire due to concentration deficit or
loss of energy. Second, not completing a questionnaire is a sign
of non-compliance with physician instructions, and missing val-
ues might be an indicator of poor adherence, which together
might explain the association between not completing a ques-
tionnaire and subsequent poor compliance. Thirdly, the effort of
an office to obtain completed depression questionnaires should
not be overlooked and may also be an indicator of a good doctor-
patient-relationship, which is known to be a relevant factor for
compliance. The importance of improving irregular visits to dia-
betes clinics is highlighted by the consistent association between
irregular attendance and adverse clinical outcomes and risk fac-
tor status in diabetes care [12-16]. In one study of 307 patients
with diabetes in Denmark, for example, frequent contact with a
specialized diabetes clinic was associated with an early stage of
disease, good metabolic control, low insulin dose, body weight
less than ideal, and a mean blood pressure less than 100mmHg,
all of which had significant beneficial effects on survival. It is
tempting to interpret this association simply as poor patient
prognosis being a direct consequence of reduced health profes-
sional supervision for defaulters, but an alternative explanation,
that patients discouraged by relapses and negative outcomes are
more likely to default from care, might also be a factor [22].
Contrary to our expectation, depressive symptoms as defined by
a short version CES-D score 210 was not associated with a
decreased risk of poor adherence to regular visits. Several pos-
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Table 1 Baseline characteristics
of participants according to short
version CES-D score category®.

age,y 56.5(6.7) 53.4 (8.7) 54.8 (7.6)
fernale, % 386 459 36.5
BMI, kg/m2 25.6 (4.0) 25.7 (4.8) 26.0(4.4)
HbAlc, % 6.9(1.3) 7.2(1.4) 7.3(1.5)
blood pressure, mmHg

systolic 134.9 (14.2) 1325 (14.0) 134.94 (14.65.4)

diastolic 78.7 (9.1) 78.3(8.3) 79.1(9.7)
diabetes medication, %

no medication 27.4 21.8 39.7

oral hypoglycemic agent only 65.9 68.4 53.2

insulin 6.7 9.8 7.1
assigned to intervention group, % 42.7 414 46.6

* Figures are presented as mean (standard deviation). CES-D indicates Center for Epidemiological Studies Depression Screening Index

person-years
no. of events 39 7
age-adjusted HR (95% Cl) 1 (reference)
multivariable-adjusted HR (95% C1) 1 {reference)

* CES-D indicates Center for Epidemiological Studies Depression Screening Index

1.18 (0.53-2.64)
1.23 (0.46-3.31)

Table 2 Association between
baseline depressive status by

_ short version CES-D score and
subsequent risk of poor
compliance with regular visits *.

3.25 (2.80-3.76)
2.26 (1.94-2.63)

tAdjusted for age, sex, assigned intervention, HbA1c, BMI, blood pressure, and diabetes medication use

sible reasons might explain these results. First, we defined poor
compliance to regular primary care clinic visits as the failure to
visit a physician within 2 months after missing an appointment
rather than missing a scheduled appointment. Previous studies
have suggested that diabetic patients with depression had a
higher risk of missing scheduled visits than those without
depression. Ciechanowski et al. reported that diabetic patients
with major depression as defined by the Patient Health Ques-
tionnaire 9 (PHQ-9) [23] missed more scheduled visits (2.57/10
person-years) than those without depression (1.14/10 person-
years). Weinger et al. evaluated the association between depres-
sion score as measure by the Brief Symptom Scale and cancelling
scheduled visits to physicians or nurse practitioners among 134
patients with type 1 or 2 diabetes, and reported that depression
score was higher in cancellers than noncancellers (58.7 vs. 51.6).

Interestingly, the number of actual visits per year in the groups

was the same in the Weinger's study [24]. Patients with depres-
sion might miss scheduled appointment, but may eventually

visit physicians. The second possible reason for this might be

because patients included in the analysis all consented to par-
ticipate in a randomized controlled trial, they may have included
a higher ratio of subjects with less severe depressive symptoms
than the general diabetes population, and less severe symptoms
may have been associated with a lower impact on the risk of
irregular visits. The association between more severe depressive

symptoms and subsequent risk of poor adherence to regular vis-

its should be evaluated in the future study.

In our study, the incidence rate of poor compliance by patients
with diabetes to regular visits to a primary care physician was
63.9/1000 person-years. The reported prevalence of poor com-
pliance with regular visits varies. This might be due to differ-
ences in the definition of poor compliance with regular visits, or

in settings under which studies were conducted. In the UK, the
reported prevalence of default for at least 1 year from diabetes
clinics in English hospitals ranged from 4 to 18% [13,25], with
similar levels in Italy [26]. The figures were somewhat higher in
North America [22,27]; and in particular instances, greater than
40% non-attendance has been reported from an Irish hospital
diabetes clinic and from a retinal screening service in Oxford
[14,28].

Several limitations of our study warrant mention. First, due to
the observational nature of our data, our findings may be subject
to bias or confounding. If present, however, this was likely
reduced by our prospective data collection and adjustment for

_multiple covariates that may have confounded the association

between the CES-D questionnaire and risk of poor compliance
with regular visits. Second, we did not have sufficient data to
explore socioeconomic factors associated with an incomplete
questionnaire, such as education level. Patients with a lower
educational level might have had difficulties completing the
questionnaire. Thirdly, because we used the data of patients who
participated in randomize controlled trial, participants might be
more interested in their diabetes care than the general popula-
tion, and thus our result might have limited generalizability.
Finally, our sample was limited to a Japanese population, which
may limit extrapolation to other regions or ethnic groups.

In conclusion, not completing a questionnaire was significantly
associated with an increased risk of poor compliance with the
maintenance of regular visits to a primary care physician in
patients with type 2 diabetes. Patients who do not comply with
questionnaire surveys require increased attention to ensure
their compliance with regular primary care visits, and thereby
ensure better diabetes outcomes.
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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 4064 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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