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Long-term multiple risk factor
interventions in Japanese elderly
diabetic patients: The Japanese
Elderly Diabetes Intervention
Trial — study design, baseline
characteristics and effects of
intervention

Atsushi Araki,! Satoshi limuro,? Takashi Sakurai,”® Hiroyuki Umegaki,’
Katsuya Iijima,** Hiroshi Nakano,® Kenzo Oba,® Koichi Yokono,’
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Aim: To evaluate long-term, multiple risk factor intervention on physical, psychological
and mental prognosis, and development of complications and cardiovascular disease in
elderly type 2 diabetes patients.

Methods: Our randomized, controlled, multicenter, prospective intervention trial
included 1173 elderly type 2 diabetes patients who were enrolled from 39 Japanese insti-
tutions and randomized to an intensive or conservative treatment group. Glycemic control,
dyslipidemia, hypertension, obesity, diabetic complications and atherosclerotic disease
were measured annually. Instrumental activity of daily living, cognitive impairment,
depressive symptoms and diabetes burden were assessed at baseline and 3 years.
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Results: There was no significant difference in clinical or cognitive parameters at base-
line between the two groups. The prevalence of low activities of daily living, depressive
symptoms and cognitive impairment was 13%, 28% and 4%, respectively, and was similar
in the two groups. A small, but significant difference in HbAlc between the two groups
was observed at 1 year after the start of intervention (7.9% vs 8.1%, P < 0.05), although this
significant difference was not observed after the second year. With the exception of
coronary revascularization, there was no significant difference in fatal or non-fatal events
between the two groups. Composite events were also similar in the two groups.

Conclusions: This study showed no significant differences in fatal or non-fatal events
between intensive and conventional treatment. The present study might clarify whether
treatment of risk factors influences function and quality of life in elderly diabetic patients.
Geriatr Gerontol Int 2012; 12 (Suppl. 1): 7-17.

Keywords: diabetes mellitus, elderly, geriatric assessment, intervention, vascular

complications.
Introduction Methods
The prevalence of diabetes increases with age, with Participants

approximately 15% of elderly people in Japan having
the disorder.! These patients often suffer from diabetic
microvascular and macrovascular complications.?
Treatment goals in this elderly diabetic population
are to maintain functional abilities and quality of life,
and to prevent diabetic complications. Physical func-
tional activities®® and cognitive function®® are more
impaired in elderly diabetic patients, with depression
and low well-being being major concerns.”® It is there-
fore important to evaluate the effects of clinical inter-
ventions on physical, psychological and mental
functions, as well as on disease-related variables, such
as diabetic complications, atherosclerotic disease and
mortality.

The impact of intensive blood glucose, blood pres-
sure or multiple risk factor intervention on diabetic
complications in type 2 diabetes has been evaluated in
the United Kingdom Prospective Diabetes Study
(UKPDS),*'% Kumamoto Study'! and Steno-2 Study.'
As only a few elderly people were included in these
studies, little is known on the effects of multiple risk
factor intervention on diabetic complications and func-
tional prognosis.

We therefore carried out a randomized clinical trial
to evaluate the efficacy of multiple risk factor inter-
vention on functional prognosis, and development
and/or progression of diabetic complications and
cardiovascular disease in elderly people with type 2
diabetes. The present study presents baseline
demographic and biomedical characteristics, and
describes the major outcome variables measured at
baseline.

The participants recruited for the Japan Elderly Diabe-
tes Intervention Trial (J-EDIT) were diabetic outpa-
tients at 39 representative hospitals in Japan between
March 2001 and February 2002. Written informed
consent was obtained from all participants before
screening, consistent with the Helsinki Declaration
and the guidelines of each center’s institutional ethical
committee.

Initial screening tests included glycated hemoglobin
Alc (HbAlc), body mass index (BMI), blood pressure,
serum total cholesterol, triglycerides and high-density
lipoprotein cholesterol (HDL-C). Inclusion criteria
included age 65-85 years, HbAlc27.9% or HbAlc2>
7.4% with at least one of following criteria: BMI >
25 kg/m?, blood pressure = 130/85 mmHg, serum total
cholesterol 2 200 mg/dL (or low-density lipoprotein
cholesterol [LDL-C] = 120 mg/dL in participants with-
out coronary heart disease [CHD]) or 2180 mg/dL
(or LDL-C 2100 mg/dL in participants with CHD),
triglycerides 2 150 mg/dL.  and HDL-C <40 mg/dL.
Exclusion criteria included a recent (<6 months) myo-
cardial infarction (M) or stroke, acute or serious illness,
aphasia and severe dementia.

Randomization and intervention

A total of 1173 diabetic outpatients were enrolled and
randomly allocated to either the intensive or conven-
tional treatment group. The randomized factors were
age, sex, diabetes treatment, HbAlc, total cholesterol,
triglycerides, HDL-C, blood pressure, diabetic

© 2012 Japan Geriatrics Society
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Table 1 Treatment goals of multiple risk factor intervention studies in patients with type 2 diabetes

J-EDIT UKPDS Steno-2 Study
Mean age (years) 72 52 55
Range (65-84) (25-65) (40-65)
Treatment goals
Glucose control
FPG (mmol/L) <6.0
HbAlc (%) <6.9 <6.5
Blood pressure control (mmHg) <130/85 <150/85 <140/8S5 (1993-1999)
<130/80 (2000-2001)
Cholesterol (mg/dL) <200 none <190 (1993-1999)
(<180) if one has CHD <175 (2000-2001)
Triglycerides (mg/dL) <150 none <150
HDL-C (mg/dL) >40 none >40
Other interventions BMI <25 Smoking cession
Aspirin use

CHD, coronary heart disease; FPG, fasting plasma glucose; HbAlc, glycated hemoglobin Alc; HDL-C, high-density lipoprotein
cholesterol, J-EDIT, Japan Elderly Diabetes Intervention Trial; UKPDS, United Kingdom Prospective Diabetes Study.

microangiopathy, atherosclerotic disease, hypertension,
hyperlipidemia and institutions.

The treatment goal in the intensive treatment group
was HbAlc < 6.9%,BMI « 25 kg/m?, systolic blood pres-
sure (SBP) < 130 mmHg, diastolic blood pressure (DBP)
< 85 mmHg, HDL-C > 40 mg/dL, serum triglycerides <
150 mg/dL and serum total cholesterol < 180 mg/dL
(or LDL-C <100 mg/dL if patients had CHD) or
<200 mg/dL (or LDL-C < 120 mg/dL if patients did not
have CHD; Table 1). If HbAlc levels did not reduce to
<6.9%, oral hypoglycemic drugs (sulphonylurea, bigu-
anides, o-glucosidase inhibitors and pioglitazone) or
insulin therapy was introduced by the physician. If total
cholesterol or LDL-C levels did not reach the treatment
goal, the physicians were advised to use atorvastatin.
Patients with a history of cerebral infarction also had
antiplatelet therapy where possible.

The conventional treatment group continued their
baseline treatment for diabetes, hypertension or dyslipi-
demia without a specific treatment goal.

Each participant had a standardized medical history
and physical examination at baseline, and then annu-
ally. Baseline information included age, sex, medical
history, family members with whom they lived, educa-
tion, employment, height, bodyweight, waist-to-hip
ratio, maximum body weight, diabetes duration, family
history of diabetes and diabetes treatment. Standardized
questionnaires were used to obtain self-reported data on
smoking, alcohol, hypoglycemia frequency, nutritional
status, dietary habits and adherence, self-efficacy, activi-
ties of daily living (ADL), physical activities, compre-
hensive cognitive function, and psychological status
including diabetes burden and depressive symptoms.

Basic ADL was assessed by the Barthel index,™
whereas functional disabilities were examined by the

© 2012 Japan Geriatrics Society

Tokyo Metropolitan Institute of Gerontology (TMIG)
Index of Competence.’ This index includes 13 items
and three subscales: instrumental ADL, intellectual
activity and social role. The index is well validated
and is widely used to measure functional abilities
in community-dwelling or institutionalized elderly
subjects.’

Physical activities were assessed using the Baecke
questionnaire.’® The Folstein Mini-Mental State Exami-
nation (MMSE) was carried out to assess comprehen-
sive cognitive function including orientation, memory
recall and calculations.”

Depressive symptoms were evaluated using a short
form of the Geriatric Depression Scale (15 items, GDS~
15),"® whereas diabetes-specific burden and concerns
were examined using the elderly diabetes burden scale
(EDBS).” EDBS is a short revised version of the elderly
diabetes impact scale reported previously,* and consists
of six subscales: symptom burden (4 items), social
burden (S items), diet restrictions (4 items), concern (4
items), treatment satisfaction (3 items) and burden by
tablets or insulin (3 items). Each of the 23 EDBS items
was rated on a four-point multiple-choice scale. The
elderly diabetes burden score was calculated by revers-
ing the scores of the treatment satisfaction subscale and
summing the scores of the six subscales. EDBS has
good test-retest reliability, construct validity, conver-
gent validity and satisfactory internal consistency.

The frequency of mild or severe hypoglycemia was
assessed using questionnaires (number of hypoglycemic
episodes and number of comas or emergency hospital
visits or admissions as a result of hypoglycemia in a year,
month or week). Mild hypoglycemia episodes included
the appearance of or recovery from hypoglycemic symp-
toms. Severe hypoglycemia episodes were defined as
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coma, convulsion or incapacity of the patient sufficient
to require the assistance of another person.
Nutritional intake was assessed for 1 week using the
Yoshimura food frequency questionnaire® that esti-
mated food and total energy intake, carbohydrate-,
protein- and fat-to-energy ratios, and intake of choles-
terol, salt, iron, calcium, vitamins and dietary fiber from
portion sizes (relative to the standard amount) and fre~
quency (intake number for 1 week) of 29 food groups.

Measurements

Venous blood was drawn for determination of blood
glucose, HbAlc and serum concentrations of total cho-
lesterol, HDL-C and triglycerides at baseline, and then
at least twice a year. Plasma glucose was measured by
the glucokinase method, and HbAlc by ion-exchange
high-performance liquid chromatography. The Japan
Diabetes Society (JDS) has standardized several HbAlc
assays with the international standard value adjusted by
the equation of HbAlc (JDS) (%) plus 0.4%. Serum
insulin was measured by an enzyme immunoassay, and
total cholesterol, triglycerides, HDL-C, white blood
cells, red blood cells, hematocrit (Ht), blood urea nitro-
gen (BUN), serum creatinine, uric acid, total protein
and albumin by established methods.

Blood pressure was measured with a mercury sphyg-
momanometer using a cuff of appropriate size. Diastolic
blood pressure was determined as Korotkoff phase V.
Body mass index was calculated as weight in kilograms /
(height in meters)®.

Microangiopathy (retinopathy, nephropathy and neu-
ropathy), macroangiopathy (ischemic heart disease
[IHD]), stroke and peripheral vascular disease [PVD])
were assessed at baseline, and then annually. Fundus-
copic examinations were carried out on dilated pupils by
experienced ophthalmologists using direct ophthalmos-
copy. Retinopathy status was assessed by the Japanese
Diabetes Complication Study method and classified
into five stages: stage 0: no retinopathy; stage 1: dot
hemorrhages, hemorrhages or hard exudates; stage 2:
soft exudates; stage 3: IRMA or venous deformities;
stage 4: neovascularization, preretinal proliferative
tissues, vitreous hemorrhages or retinal detachment.
Diabetic maculopathy was assessed according to find-
ings of hemorrhages, local edema, hard exudates and
diffuse edema at macular areas. Uncorrected and cor-
rected visual acuities, the occurrence of cataract, corneal
opacity, glaucoma, age-related macular degeneration,
laser photocoagulation, cataract operations and vitrec-
tomy were assessed. Urinary albumin was measured by
immunological assay. Mean urinary albumin-to-
creatinine ratio (ACR; ug/mg creatinine) in two or three
successive urinalyses was used to classify diabetic neph-
ropathy as no nephropathy (ACR < 30), microalbumin-
uria (30 SACR<300) or persistent proteinuria
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(ACR 2300 or urinary protein 230 mg/dL). Diabetic
neuropathy was defined as loss of Achilles tendon
reflexes and diminished vibration sensation, and/or
neuropathic symptoms including paresthesia.

Follow up

The annual examinations included bodyweight, BMI,
waist-to-hip ratio, treatment of diabetes, fasting plasma
glucose, serum insulin, total cholesterol, triglycerides,
HDL-C, lipoprotein(a), white blood cells, red blood
cells, Ht, platelet, BUN, serum creatinine, uric acid,
total protein, albumin, blood pressure, visual acuity,
microalbuminuria, deep tendon reflexes, neuropathic
symptoms, resting electrocardiogram (ECQG), chest
X-ray, and the occurrence of retinopathy, nephropathy,
neuropathy, IHD, stroke and PVD. HbAlc and ACR
were measured biannually. Basic ADL, functional
abilities, cognitive function, depressive symptoms
and nutrition were assessed every other year. Use of
medications, including insulin and hypoglycemic,
antihypertensive, antihyperlipidemic, antiplatelet and
anticoagulant drugs, was checked annually.

Data management and analyses

The main database was stored at the data management
and statistical analysis center. A data sheet of each
patient was mailed from the study institutions to the
data management and statistical analysis center each
year. The data was validated by range, combinatorial
and historical checks of compatibility with previous
data. A visual check of the list of abnormalities and
information in the data sheets was carried out by trained
staff. The study institutions were notified of unex-
plained abnormalities in the data that were completed or
corrected before entry into the main database.

Data are presented as means + SD or as proportions,
unless otherwise specified. Data for analysis was
extracted from the main database, and statistical analysis
was carried out using the SAS computer programs. For
univariate analysis, we used unpaired f-test and y>-test
to compare baseline clinical characteristics in the two
treatment groups. P < 0.05 was considered statistically
significant.

Data security was maintained by exclusion of patient
identities, password access and secure output within the
data management and statistical analysis center.

End-points

Fatal and non-fatal events during follow up were certi-
fied by at least two members of the expert committee,
masked to the participants’ diagnosis and risk factor
status. Death as a result of diabetes was defined as
sudden death or death from atherosclerotic CHD (Ml or
heart failure as a result of ischemia) or stroke, death as
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