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AIM
To evaluate the efficacy of exercise therapy
To evaluate the contribution of pedometer

To evaluate the relationship of characteristics and compliance

METHODS

Selection of Participants

Participants were recruited through clinical centers of one dwells district, one
institution and six universities. Eligible requirements for participation in the study
were as follows:

Table 1 : The study inclusion and exclusion criteria.

Inclusion Criteria
1. Aged 35 to 65 years old.
2. FPG concentration was between 5.0 and 7.0 mmol/d]l, and had at least one
parameter of the high-risk of diabetes:
® Resting blood pressure exceeding 140/90 inm/Hg
® BMI >= 23 kg/m?
® Triglyceride concentration >= 150 mg/dl
® HDL-c concentration =< 35 mg/dl
® Diabetic family history
. FPG concentration was between 7.0 and 7.6 mmol/dl.
. FPG concentration was between 7.6 and 8.9 mmol/d]l and no drug treatment.
. HbAlc concentration more than 4.6mmol/dl.
. Willing to participate in the trial for 1 year.
. Informed consent.

Excluded Criteria

1. Severe diseases: uncontrolled congestive heart failure, uncontrolled hypertension,
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unstable dysrhythmia, unstable angina, coronary heart disease._
2. Clinical evidence of diabetes.
3. Treated with oral hypoglycemic agents
4. Medication use likely to interfere with lipid metabolism.
5. Exercise-limiting concurrent condition.
6. To refuse sign informed-consent documents to participate in the protocol, which

was approved by the Ethics Committee of the study.
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Screening ’

In early screening period the age-eligible high-risk population of diabetes were
recruited and approximately 3570 people screened from June to September in 1998.
Only 112 eligible participants were eventually entered into the trial. Because screening
for high-risk group of diabetes was more difficult than expected, we decided to select
IGT patients(1285 on total) by scanning 5805 patients’ case reports in the clinical
centers. As a result, 1228 patients receipted the screening test. The recruitment period

was extended for 3 months.

Baseline Investigations _

401 eligible participants according to the screening test took part in the baseline
investigation in November 1998. At the baseline, informed consent was obtained,
eligibility was determined, and data were collected on a series of the interview survey

'of questionnaire included questions on demographic characteristics, smoking habits,
alcohol consumption, medical history, family history, treatment of medicine, diet habits
and exercise behavior and other risk factors for diabetes, health status and functional
capacity, and socio-demographic. FPG, HbAlc, FPI, TC, TG, HDL-c were measured. 256
participants were eligible for the study.

Patient Evaluation
Patient’s situation were evaluated on baseline, and at 3 months, 6 months and one

year after the study beginning. Table 2 summarizes the participants evaluation

schedule.



Table 2 Patient Evaluation Schedule

evaluation

¢)) 2) 3 4)
Initial 3 months 6 months 12 months

Demographic
Medical history
Physical activity questionnaire

Diet questionnaire
| Physical exam
Weight
Height

Blood pressure

~

O

Serum blood measures
Fasting plasma glucose
Hemoglobin Alc
Fasting plasma insulin
Total cholesterol
Triglycerides
HDL-cholesterol

Tokyo University Egogram
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OO
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Treatment compliance

Pedometer measures everyday

Demographic data
At the initial evaluation, the participant’s eligibility was assessed. As part of t He
eligibility determination, detailed information was collected regarding the participant’
fasting blood glucose, family history of diabetes and other risk factor of diabetes.
‘Demographic data collected at the initial evaluation included sex, age, highest
educational levels achieved, occupations.
Medical history
At the initial investigation, information was obtained on participants regarding their

medical history of the heaviest body weight, history of babies over 4kg, history of



pregnancy diabetes, medical history of diabetes, coronary heart disease, hypertension,
hyperlipidemia, stroke, severe disease of liver and kidney and other, condition of
smoking alcohol consumption, medication use data were interviewed.

Leisure time physical activity questionnaire have been shown to possess good

" reliability and validity in MONICA study was developed and used. The kinds and time
of the activities were interviewed. The daily quantity of leisure time physical activity
was evaluated.

The food frequency record advocated by diabetes clinic of the third hospital of Beijing
Medical University was used. Nutrition ingredients were analyzed by nutritionist of the
Beijing Medical University. »

Personality characters were evaluated by TEG, that was a 60 items seH—aﬁMstered
questionnaires, developed by research group of Tokyo University. TEG aimed to assess

_ego state, through five ego' states: CP(Critical Pa:rent ), NP(Nurturing Parent), A(Adult),
AC(Adapted Child) and FC(Free Child). TEG scores were calculated an questionnaire
were displayed by a line graph of the profile of the five subscales: CP, NP, A, FC, AC.
According the classification of the graph the personality characters could be assessed by
authors.

Blood pressure was recorded with a sphygmomanometer after a 15 min rest while
sitting on a chair. Two successive recordings were taken, and the mean was used in the
analysis with adjustment for inter-observer variation.

Body mass index calculated as weight(kg)/fheight (m)%} was used as an index of
relative weight.

Daily physical activity were "evaluated with the pedometer made by Suzuken
Company. in Japan. The reliability and validity weré tested by the pilot survey.

Blood sample collection and measurement

Blood sampling was performed at 8 AM after an overnight fast (10 to 12 hours). For
total cholesterol, HDL-cholesterol, triglircerides, fasting plasma glucose concentration
were determined by the methods of the enzymatic method, insulin by the radio-
immuno-diffusion method. The instrument remained “standardized” according to the
criteria of the Ministry determining center. For HbAlc determination, blood was
drawn under EDTA, then measured by chromatographic method (ttirbidimetric
inhibition immunoassay method) standard according to the criteria of the Boehringer
Mannheim Systems with the BM/Hitachi7170. The reference range is 2.9-4.6%. (in
Japan it was determined by conventional HPLC method, the reference range is 4.3-

5.8%). An alter formula between the two measurement methods



is %HbAlc=0.81*HbAlc(g/dl)*100/Hb(g/dl) +2.39.

Design and randomization

At the end of the baseline investigation, eligible participants were classified into three
groups: one group treated with diet alone (control group=C1), other group treated with
diet and wore pedometer (pedometer control group=E1), another group treated with diet,
wore pedometer and intervened by increasing 30% exercise (intervention group=E2).(E1

and E2 groups were named pedometer groups).

Asymptomatic participants with FPG 5.5-9.8mol/dI

After screening _ - .
N=256

Randomization (stratjified by clinical center, sex age)

Control group (C1 group) Exercise groups (P groups)
Diet alone With pedometer
N=86 N=170

Randomization (stratified| by clinical center, sex age)

Exercise control group(E1 group) 30% exercise increasing(E2 groups)
N=84 N=86

Figure 1. A flow diagram of randomization. The main analysis compares participants assigned
to C1 group with participants assigned to E2 group with using pedometer and increasing
exercise, |

At the first randomization each participants had a 33.3% chance of being allocated
into C1 group and 66.7% into P groups. The randomization was stratified by their
clinical center, sex, age, FPG. ‘

170 participants were allocated into P groups and were asked to wearing pedometer
and recording the number of the steps everyday for a month.

The secondary randomization was done in the P groups, Randomization was stratified



by the average of the steps, clinical center, sex, age. 170 Participants were assigned
with equal probability to the E1 group and E2 group.

Intervention
Dietary intervention

All of three groups were placed on diets provided with food scales for use during the
study. The dietitian provided individual instruction on the keeping of food records at the
beginning of the study. The food recording procedure was also documented in an
information folder given to each subject. decreasing total energy intake from fat, with
the remainder distributed between carbohydrates and protein. Diets were individually
designed for each subject using the estimated energy intake food records performed
during baseline. Compliance with the low-fat diet was assessed by 3 monthly interviews

with the dietitian and completion of a food checklist.

Exercise Intervention

Participants in exercise groups were asked to wear the pedometer from getting-up till
sleeping and record the steps numbers everyday.

The participants of intervention group were asked and encouraged to increase the
amount of their leisure p'hysical exercise by 30% steps/day. To this groups, counseling
sessions were conducted monthly. The rate of increase depended on the baseline steps,

and types of exercise recommended were jogging, walking.

Follow-up Visits
During the intervention phase of the phase of the trial, follow-up visits to the clinical
center are scheduled every 3 month to assess and encourage compliance with study

exercise treatment, and obtain outcome information.

Expected Outcome
Primary Expected Effected is 0.5% difference in change of HbAlc.
Secondary expected Effect is Decreasing in TC,TG,HDL-c FPI,BMI BP.

Discontinuation
The study treatment is discontinued but follow-up continued for the persons who
develop any of the following conditions: severe syndrome diabetes or other any severe

illness that may have study discontinued.



28% of 256 subjects.
- The participants’ data on age, sex, duration of education, income (Ken), occupation in
table 3 and the risk factors in table 4 at the start of the study did not differ between
groups. These base line data and enables us to examine how effectively the
randomization process produced three generally equivalent groups that were unaffected
by participant preferences, investigator bias and other confounding factor.
Dietary intake measures were not significantly different for the three groups(table 7).
The average steps was 9821 steps (SD:3197) everyday. The median average daily
steps was 9447 steps. Average daily steps recorded with pedometer correlated well with

the questionnaire measurement.

DISCUSSION
The chance of finding participants through the method of screening the high risk

' population was lower, the likelihood became higher through the method of checking the

medical case reports.
Although the FPG is the new ADA criteria for diagnosing type 2 diabetes, but it was

known to be poorly reproducible. HbAlc level may be more convenient and a more

better measure test.
Pedometer should be recommended for type 2 diabetic patients to monitor the

physical activity.



Table3. Demographic characteristics of sample (n=254)

Characteristics control group pedometer control group intervention group  p
Agelyear)
35-45 20 18 15 ns
46-55 26 23 28 ns
56-65 40 43 43 ns
Educaton(year)
<5 5 10 6 ns
6-11 ' 20 17 9 ns
11-15 20 15 18 ns
>=16 41 41 53 ns
Income(ken) 3
<300 3 1 3 ns
300-999 37 38 . 43 ns
1000-2999 43 42 37 ns
>=30000 3 3 6 ns
Ocupation
officer 18 . 20 21 ns
worker 20 16 15 - ns
teacher 26 23 27 ns
business ‘ 1 0 ' 0 . ns
retired 20 22 23 ns
others 1 3 0 ns
Smokers 21 19 13 ns




Table4 ;e of diabeteic risk factor
Risk Factor control group pedometer control group intervention group o]
(number) (number) (number)
history of pregnancy diabetes 0 1 0 ns
history -of babies over 4kg 5 8 5 ns
History of hypertension 23 17 22 ns
History of CHD 9 1 10 ns
History of DM 2 3 2 ns
History of hyperlipidemia 13 24 14 ns
History of stroke 1 3 0 ns
History of . 0 1 2 ns
History of liver and kidney 1 1 1 ns
Family history
paesent 17 17 14 ns
chidren 1 0 0 ns
sister and brother 8 15 10 ns
grandmother and father 3 2 4 ns
Systoelic blood pressure(mmHg) _
<140 58 61 61 ns
140-160 18 18 15 ns
>160 10 5 10 ns
Diastolic blood pressure(mmHg) :
<90 53 59 48 ns
90-100 18 19 26 ns
>100 15 6 12 ns
Total cholesterol(mg/dl)
<200 37 34 32 ns
200-240 21 24 16 ns
>240 28 25 38 ns
Triglycerides(mg/dl)
<150 45 46 42 ns
>=150 41 37 44 ns
HDL cholesterol{mg/dl)
=<35 9 12 7 ns
35-50 12 13 1 ns
>50 65 58 68 ns
fasting plasma glucose(mol/1) ) :
95-110 35 46 35 ns
110-126 28 19 27 ns
126-140 16 7 14 ns
140-160 7 12 10 ns
fasting plasma insulin(mol/1)
<9 9 12 12 ns
9-20 67 55 62 ns
>20 10 16 12 ns
hemoglobin alc
<2.9 30 30 32 ns
2.9-46 47 42 41 ns
>4.6 .9 12 13 ns
Body mass index
<23(normal) 8 6 12 ns
23-25(moderately obese) 25 30 26 ns
25-28(obese) 32 30 28 ns
>28(severely obese) 21 18 20 ns
Alcohol consumption{(drinks per day)
0(no alcohol in past 7 days) 59 58 67 ns
1-2 13 12 4 ns
3-4 5 2 3 ns
>=5 9 12 12 ns
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Table5 sex—specific characteristics of 256 Participants in the study
Characteristic men women
Number percent(%) Number  percent(%) D

Age(year) ‘

35-45 28 21.88 25 19.53 ns

46-55 27 21.09 50 39.06 ns

56—-65 73 57.03 53 4141 ns
Educaton(year)

<5 5 - 1.95 16 6.25 ns

6-11 19 7.42 27 10.55 ns

11-15 25 9.77 28 10.94 ns

>=15 79 30.86 57 2227 ns
Income(ken) :

<300 1 0.39 3 1.17 ns

300-1000 59 23.05 59 23.09 ns

>1000 61 23.83 61 23.83 ns

>3000 7 2.73 5 . 1.95 ns
Ocupation N

officer 25 9.77 34 13.28 ns

worker 27 10.55 24 9.38 ns

teacher 52 20.31 24 9.38 ns

bussiness 0 0.00 1 0.39 ns

retired 24 9.38 41 16.02 ns

others 0 0.00 4 1.56 ns




Tableb sex—specific prevalence of 256 Participants in the study

Risk Factor men women
Number percent(%) Number  percent(%) D
smokers 46 18.04 7 2.75 *
history of pregnancy diabetes 0 - 0.00 1 0.88 ns
history of babies over 4kg 0 0.00 18 14.52 ns
History of hypertension 28 10.94 34 13.28 ns
History of CHD 14 5.49 16 6.27 ns
History of DM 6 235 1 0.39 ns
History of hyperlipidemia 24 9.38 27 10.55 ns
History of stroke 2 0.78 2 0.78 ns
History of liver and kidney 21 8.20 21 8.20 ns
Family history )
paesent 21 8.20 27 10.55 ns
chidren 0 0.00 1 0.39 ns
sister and brother 17 6.64 16 6.25 ns
grandmother and father 5 1.95 4 1.56 ns
Systoelic blood pressure(mmHg) _
<140 89 34.77 91 35.55 ns
140-160 30 11.72 21 8.20 ns
>160 9 3.52 16 6.25 ns
Diastolic blood pressure(mmHg)
<90 70 27.34 90 35.16 ns
>=90 35 13.67 28 10.94 ns
Total cholesterol(mg/dI)
<200 ' 60 23.53 43 16.86 ns
200—-240 30 11.76 31 12.16 ns
>240 37 14.51 54 21.18 ns
Triglycerides(mg/dl)
<150 64 25.10 69 27.06 ns
>=150 63 2471 59 23.14 ns
HDL cholesterol(mg/dl)
=35 23 9.02 5 1.96 *
35-50 25 9.80 11 4.31 ns
>50 79. 30.98 112 43.92 ns
fasting plasma glucose(mol/)
95-110 57 22.27 59 23.05 ns
110-126 34 13.28 40 15.63 ns
126-140 20 7.81 17 6.64 ns
140-160 17 6.64 12 469 ns
fasting plasma insulin(mol/[) '
<9 22 8.63 11 4.31 ns
9-20 85 33.33 99 38.82 ns
>20 20 7.84 18 7.06 ns
HbAlc
<29 42 16.41 50 19.53 ns
2.9-46 66 25.78 64 25.00 ns
>4.6 20 7.81 14 5.47 ns
Body mass index '
<23(normal) 12 4.69 14 5.47 ns
23-25(moderately obese) 45 17.58 36 14.06 ns
25-28(obese) - 46 17.97 44 17.19 ns
>28(severely obese) 25 9.77 34 13.28 ns




Table 7 Charactersistics of the diet at baseline(mean=+std)

Characteristics control group pedometer control group intervention group p
Energy intake(kcal) 2038644 1945596 1970%638 ns
Carbohydrates(g) 57719 540+186 552+189 ns
Protein(g) 9031 85+24 8931 ns
Fat(g) 7431 7632 77136 ns
Alcohol(g) 521146 29+93 44+148 ns




