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PREVALENCE OF DIABETES MELLITUS AND ANNUAL CHANGES OF NUTRIENT
INTAKES IN JAPAN -ESPECIALLY FOCUSED ON MAGNESIUM--

Mika Osano, Kaoru Fujiwara, and Ryokuero Suzue

Diabetes mellitus is a disorder of carbohydrate metabolism characterized by hyperglycemia and glycosuria,
and associated with a disturbance of the normal insulin mechanism. Moreover, diabetes mellitus occurs more
often in patients with cardiovascular disease, arteriosclerosis, diabetic nephrosis, diabetic retinopathy,
necrosis of lower limbs and at least the patients died from these complications. In Japan, a prevalence rate of
diabetes was very low in 1920's. But recently, its patients are increasing with satiation and unbalance of food
intakes. The purpose of this research is to clarify the relationship between increasing diabetes mellitus and
their food habits. For this reason, we examined the physical and nutritional status of about 100 diabetic
patients and analyzed the relationship between their clinical findings and food habits.

Eighty-seven of diabetic outpatients were examined clinically in relation to duration of disease and
complications. The control of blood sugar in diabetic patients with complications were dull, and their blood
magnesium levels were also deteriorated. The levels of HbAic, and 1.5AG in patients with diabetic
nephropathy were high, and the blood magnesium level was low.

In Japan,the consumption of rice as a staple food has declined sharply, from 358 g/day in 1960 to only
216 g/day in 1985, resulting in a low intake of magnesium. On the contrary, the intakes of animal foods such
as milk and dairy products, egg and meat, are markedly increased. Changes of magnesium contents from
cereals are decreased about half of 40 years ago. Changes in morbidify and mortality rates from diabetes
mellitus were compared with changes of magnesium intake. The mortality rates increased about 10 times in
past 40 years, and magnesium intake also decreased about half in past 40 years. This result suggests that

increased magnesium intakes play an important role in prevention of diabetes mellitus.
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Table I Age Group of Subjects

Age _ Male Female Total

40-49 5 (11.9) 9 (20.0) 14 (16.1)

50-59 11 (26.2) 13 (28.9) 24 (27.6)

60-69 18 (42.9) 15 (33.3) 33 (37.9)

70-79 5 (11.9) 8 (17.8) 13 (14.9)

80< 3 (7.1) 0 (0) 3 (35)

Total 42 (48.3) 45 (51.7) 87 (100)

Average age 61.5 60.2 60.8
()%
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Table 2 Nutrient Intakes of Diabetic Patients
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Parameters 0-4 5-9 10<
Energy (kcal) 1517.1+381.1 1503.7+300.3 1447342772
Protein (g) 66.0+16.0 64.7+12.4 63.8+10.4
Fat (g) 39.5+13.5 39.7+11.7 40.5+12.7
Carbohydrate (g) 224.4460.0 221.9+51.1 206.9+53.7
Calcium (mg) 525.7+211.7 481.9+173.2 497.8+186.6
Phosphorus (mg) 928.9£250.0 810.81£18932° 878.41162.7
Iron (mg) 9.74+2.6 94422 9.6+3.1
Salt (g) 9.5+3.5 10.4+3.9 9.4+33
Potassium (mg) 2582.9+670.4 2490.4+631.8 2387.2+699.1
Magnesium (mg) 239.2+65.8 236.4£50.9 227.5+57.7
Zinc (p g) 7449.1+1912.4 7289.7+1698.3 7087.7+1937.7
Vitamin A (IU) 2284.0+1552.5 2156.6+1213.6 2319.61610.2
Vitamin B: (mg) 0.9+0.3 0.9+0.2: 0.8+0.2
Vitamin Bz (mg) 1.2+0.7 1.3+0.8 1.2+0.8
Vitamin C (mg) 100.9+45.5 113.7£56.6 92.8+53.1
Vitamin E (mg) 7.8+53 7.1%+2.1 6.71+2.0
Fiber (g) 15.1+4.6 14.6+4.1 13.6+4.2

Values are Mean £ SD

The significant difference (P<<0.05) between the values with different

superscript letters in the same line is observed.
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Table 3 Nutrients Intake of Diabetic Patients

(1998.3)
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Parameters 1200 (32) 1400 (29) 1600 (11) 1800 (7)
Energy (kcal) 1490.68 +349.23 1627.10£367.36 1557.64£341.96 1735.86 +334.59
Protein (g) 63.49+12.88 67.16+17.13 65.67+14.51 7471+13.12°
Fat (g) 39.36+14.32 39.65+10.39 38.87+14.53 48.16+12.58
Carbohydrate (g) 213.65+53.69 235.04+63.08 214.45+47.69 222.59+35.12
Calcium (mg) 517.89+156.74 524.55+229.26 404.45+183.75 512.57+148.24
Phosphorus (mg) 904.05+183.49 953.69+267.18 867.73£179.61 1011.86+193.63
Iron (mg) 9.4+2.33 9.51+2.51 8.56+2.06 10.21+2.46
Salt (g) 9.4+2.93 10.59+2.93 8.44+2.5b 9.79+3.93
Potassium (mg) 2605.58+697.88 2453.76 +661.26 2241.82+730.01 2387.0:404.91
Magnesium (mg) 229.42+63.91 241.931+59.99 228.0+48.74 230.0+48.07
Zinc (¢ g) 7116.42+1654.100  7491.48+2021.42 715591115446  8619.291+2026.93°
Copper (x g) 1122.24+256.97 1189.52+330.55 1356.73+726.72 1137.71+£204.49
Vitamin A (IU) 3179.924+3237.17  2728.62+2205.5  1956.82£1409.45  1698.57+778.32
Vitamin B: (mg) 0.8740.27 0.8140.21 0.81+0.3 0.84%0.17
Vitamin B: (mg) 1.17+0.3 1.17+0.38 1.14£0.29 1.22+0.29
Vitamin C (mg) 105.16£46.89 98.45+43.23 88.18+36.85 65.86+21.28
Fiber (g) 14.43+£4.23 14.81+4.74 12.4742.70 12.94+2.61°

Values are Mean=+SD.

The significant difference(P<0.05)between the values with different

superscript letters in the same line is observed.
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Table 4-1 Nutrient Intakes of Diabetic Patients

(1998.3)

(BMI)
BMI
Parameters =20(7) 20-24 (29) 24-26.4 (19) 26.4- (32) -
Energy (kcal) 1464.29+389.97 1610.61£335.46 1608.17+£426.91 1529.43+348.51
Magnesium (mg) 234.29+56.66 234.29156.66 255.28£54.60 208.93+52.34
Table 4-2 Nutrient Intakes of Diabetic Patients
(Smoking)
Parameters Smoker Non-smoker
Energy (kcal) 1586.2+403.03 1560.3+345.85
Magnesium (mg) 227.38+57.85 235.81£59.72
Table 4-3 Nutrient Intakes of Diabetic Patients
(Drinking)
Drinking habits
Parameters Daily (14) Sometimes (20) Non-drinking (53)
Energy (kcal) 1710.07+£310.84 1607.06 +444.13 1515.86£338.02
Magnesium (mg) 265.43146.60 230.83+69.63 225.14+55.86
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Table 5 Relationship between Biochemical Parameters and Length of Incidence in Diabetic Patients

year
Parameters 0-4 5-9 10<
FBS (mg/dl) 133.5+51.7 146.3+39.5 163.5£73.0°
HbA ¢ (%) 7.1%13c 6.9+5.5 82+ 1.6°
1.5AG (u g/m? ) 104%7.0 74405 6.0£5.2
TP (g/dl) 73404 74405 73404
T/Cho (mg/dl) 192.6%34.9 200.7+39.1 195.8+36.2
TG (mg/dl) 1325+£92.7* 176.8+72.7% 122.3+87.1°
HDL (mg/dl) 46.8+12.2 48.8+13.7 53.0%17.0
BUN (mg/dl) 155%4.1 16.4+4.2 16.6+5.8
Cr (mg/dl) 0.9+0.2 1.0£0.3 1.0+0.3
Mg (mg/dl) 23%1.2 2.040.2 1.94+03
AsA (mg/dl) 0.8+0.4 1.0+0.5 0.8+0.5
Vitamin B: (ng/ml) 4144143 48.7+21.3 54.6+19.5¢
Urinary Mg (mg/dl) 74+23 6.8+43 6.0+2.0¢
Urinary Alb (mg/dl) 91.74138.8 167.7£271.5 189.1+266.6°

Values are Mean &= SD. FBS=Fasting Blood Sugar, TP=Total Protein,
T/Cho=Total Cholesterol, TG=Triacylglycerol, HDL=High Density Lipoprotein,

BUN=Blood Urea Nitrogen, Cr=Creatinine,
AsA=Ascorbic acid, Mg=Magnesium, Alb=Albumin

The significant difference(P<0.05)between the values a and b,

(P<0.01)between the values c and d.
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Table 6-1 Effect of BMI on Biochemical Parameters in Diabetic Patients
BMI
Parameters <20(7) 20-24 24-26.4 26.4<
FBS (mg/dl) 117.6+31.8 133.8+£41.5¢ 162.7+7.6¢ 143.6+61.8
HbA ¢ (%) 7.0£1.0 75+5.1 7.6+1.2 77+1.6
1.5AG ( p g/ml) 8.5+3.3 7.9+5.1 8.0+7.2 92+75
Mg (mg/dl) 2.0%0.2 20+1.4 2.0£0.5° 1.940.2°

Table 6-2  Effect of Smoking Habits on Biochemical Parameters in Diabetic Patients

Parameters Smoker Non-smoker
FBS (mg/dl) 162.9+76.4* 134.0+43.1*
HbA ¢ (%) 82+14 7.6+1.5
1.5AG ( u g/ml) 7.1£5.6 9.0+6.7
Mg (mg/d1) 20+14 21403

Table 6-3 Effect of Drinking Habits on Biochemical Parameters in Diabetic Patients

Drinking habits
Parameters Daily (18) Sometimes (26) Non-drinking (62)
FBS (mg/dl) 161.5+£76.4 146.7167.2 136.8+42.9
HbA ¢ (%) 7.8+1.4 78+16 7.4+t1.4
1.5AG ( p g/ml) 6.91£5.1 7.6+7.4 9.3+6.4
Mg (mg/dl) 20+1.9 20402 2.1+0.4

The significant difference(P<0.05)between the values a and b, (P<0.01) between the values ¢ and d.

Table 7 Influence of Complications on Biochemical Parameters of Diabetic Patients

Parameters Nephropathy (25) Complication free (13)
FBS (mg/dl) 151.5+55.1* 115.4+30.5*
HbA :c (%) 8.1+ 1.6%* 6.6 1.1%%
1.5AG (¢ g/ml) 74171 11.6x4.9
Mg (mg/dl) 1.95+0.20 2.06+0.18
*significantly different values at p<0.05
**significantly different values at p<0.01
Table 8 Influence of Complications on Biochemical Parameters of Diabetic Patients
Parameters Neuropathy (19) Complication free (13)
FBS (mg/dl) 134.8+27.8 115.4%30.5
HbA :c (%) 7.5+£1.2% 6.6 1.1%
1.5AG (e g/ml) 8.7+6.3 11.6+4.9
Mg (mg/dl) 2.0410.25 2.06=%0.18
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Table 9-1

Influence of Complications on Biochemical Parameters of Diabetic Patients

Retinopathy . Simple type

Parameters Retinopathy (56) Complication free (13)

FBS (mg/dl) 143.5+42.3* 115.4+30.5%

HbA ¢ (%) 7.6+E1.5* 6.6+1.1*%

1.5AG (p g/ml) 7.5+6.5% 11.6+4.9%

Mg (mg/dl) 1.99+0.25 2.06+0.16
Table 9-2  Influence of Complications on Biochemical Parameters of Diabetic Patients

Retinopathy . Proliferative type

Parameters Retinopathy (12) Complication free (13)
FBS (mg/dl) 155.8+86.5 115.4+30.5
HbA ¢ (%) 8.2 1.6%* 6.6 1.1%*
1.5AG ( ¢ g/ml) 6.3+3.7%* 11.6E4.9%*
Mg (mg/dl) 1.99+0.25 2.07+0.21
Table 10  Distribution of diabetes patients by SRQ-D score
Score/Sex Male Female Total
0-10 28 (75.7) 32(78.0) 60 (76.9)
11-15 6(16.2) 4(10.0) 10 (12.8)
16- 3(8.1) 5(12.0) 8(10.3)
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