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Nutritional Intake Status according to the Risk of Diabetic Complications in Type 2 Diabetes
Patients
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Purpose: The purpose of this study was to investigate the nutritional intake status, according to the risk of diabetic complications in
Type 2 diabetes patients. Methods: This was a secondary data analysis study that included 83 patients. The nutritional intake was as-
sessed, using 24-hour dietary recall. The risk of diabetic complications was measured, using the Framingham Risk Score (FRS) and
Michigan Neuropathy Screening Instrument Questionnaire (MNSIQ). The nutritional intake was analyzed using the CAN-pro 4.0 pro-
gram. Data were analyzed using descriptive statistics, Chi-square test, and Independent t-test, using the SPSS WIN 26.0 program.
Results: The mean FRS and MNSIQ scores for the participants was 14.46 +4.09 and 2.30 + 2.22, respectively. Thirty two participants
(38.6%) were in the high-risk groups for cardiovascular disease and peripheral neuropathy. The participants consumed high amounts
of grain and low amounts of vegetables, fruits, and dairy products when compared to the recommended intake. However, the nutri-
tional intake did not differ according to FRS or MNSIQ levels. Consumption of vegetables and fruits were significantly different be-
tween high and low risk groups of MNSIQ. Conclusion: It is necessary to consider the composition of dietary intake to improve the
imbalanced diet in Type 2 diabetes patients and prevent diabetic complications. Type 2 diabetes patients should reduce the intake of
grains and sodium, and increase vegetable intake. More deliberate future studies are needed, to investigate the relationship between
food intake and the risk status for diabetic complication.
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Table 1. General Characteristics according to CVD and DPN Risk Categories in the Participants (N = 83)
FRS MNSIQ
Total
Characteristics Categories <High (n=51) High(h=32) <3(n=51) 3< (h=32)
X/t (p) X/t (p)
n (%) n (%) n (%)
Age (yr) 40-49 20(24.1) 17 (85.0) 3(15.0) 8.07(018) 13 (65.0) 7(35.0) 0.21(.920)
50-59 34(41.0) 21(61.8) 13(382) 20(58.8) 14 (41.2)
>60 29 (34.9) 13 (44.8) 16(55.2) 18 (62.1) 11(37.9)
M=+SD 56.24+832 5406+797 59.72+778  -3.18(002) 56.02+887 56.59+749 -030(762)
(range) (40-69) (40-69) (40-69) (40-69) (40-69)
Gender Men 45 (54.2) 19 (42.2) 26(57.8) 1533 (<.001) 29 (64.4) 16 (35.6) 037 (652)
Women 38 (45.8) 32(84.2) 6(15.8) 22 (57.9) 6(42.1)
Spouse Yes (83 1) 42 (60.9) 27 (39.1) 0.06 (811) 2(60.9) 27(39.1) 0.06 (>.999)
No 4(169) 9(64.3) 5(35.7) 9(64.3) 5(35.7)
Education <HS 54 (65.1) 33(61.1) 21(389) 001 (.932) 2(59.3) 22 (40.7) 031 (641)
> Univ. 29 (34.9) 8(62.1) 1(37.9) 9(65.5) 10 (34.5)
Employment status Yes 61(73.5) 38(62.3) 23(37.7) 0.07 (.791) 7(60.7) 24(393) 0.06 (>.999)
No 22(26.5) 3(59.1) 9(40.9) 4(63.6) 8(364)
Total monthly income <200 52(62.7) 32(615) 20(38.5) 0.01 (.996) 6(69.2) 16 (30.8) 6.05 (.0537)
(10,000 won) 200-399 8(9.6) 5(62.5) 3(37.9) 2(25.0) 6(75.0)
>400 23(27.7) 14 (60.9) 9(39.1) 13 (56.5) 10 (43.5)
Smoking Yes 21(253) 6 (286) 15(714) 12.83 (<.001) 4(66.7) 7(333) 032 (614)
No 62 (74.7) 45 (72.6) 17 (274) 7(59.7) 25 (403)
Regular Exercise Yes 48 (57.8) 27 (56.3) 21(43.8) 1.30 (.255) 1(64.6) 17 (354) 047 (.504)
No 35(422) 24 (68.6) 11(314) 0(57.1) 15 (42.9)
PA (MET-min/week) Inactive 27 (32.5) 7(63.0) 10(37.0) 0.32 (.853) 7(63.0) 10(37.0) 0.05 (>.999)
(n=80) MA 35(42.2) 22(62.9) 13(37.1) 1(60.0) 14 (40.0)
HEPA 18(21.7) 10 (55.6) 8(44.4) 1(61.1) 7(389)
BMI (kg/m?) <185 2(24) 2(100.0) 0(0.0) 1.29 (.526) 1(50.0) 1(50.0) 0.56 (8317
18.5-25.0 38 (45.8) 23 (60.5) 15 (39.5) 22(57.9) 16 (42.1)
>250 43(51.8) 26 (60.5) 17 (39.5) 28 (65.1) 15 (34.9)
M£SD  2563+4.18 25.64+4.78 2563+3.07 0.01 (.989) 2587+4.31 2526+4.02  064(526)
(range)  (16.24-38.99) (16.24-3899)  (18.89-31.84) (16.24-3899)  (16.80-35.60)
HbATc (%) <80 50 (60.2) 30 (60.0) 20 (40.0) 0.11(.739) 31(62.0) 19 (38.0) 0.02 (>.999)
>80 33(3938) 21(636) 12 (364) 20 (60.6) 13(394)
M=+SD 796+1.29 809+ 144 7.75+0.99 1.18(242) 796+1.18 796+147 0.02 (981)
(range) (5.0-133) (50-133) (59-9.8) (59-12.0) (50-133)
Glucose (mg/dL) (n=75)
Serum (n=39) M£SD  15874+59.24  14950+5537 173.53+£66.80 -1.24(222) 153.57+£69.36 164.78+4596 -0.58 (563)
(range) (42-356) (42-252) (105-356) (42-356) (79-252)
Capillary (n=36) M£SD 189.11+91.71 190.26+109.19 187.08+5165 0.10(922) 1753046248 21354+12792 -1.01(327)
(range) (72-554) (72-554) (114-278) (93-370) (72-554)
Comorbidity No 32 (386) 25 (78.1) 7(219) 6.12 (013) 19 (594) 13 (40.6) 0.09 (.819)
Yes 51(614) 26 (51.0) 25(49.0) 2(62.7) 9(373)
No. of comorbid 1 33(64.7) 8(54.5) 15 (45.5) 048 (490) 23(69.7) 0(303) 1.93(.228)
conditions (n=51) >2 8(353) 8 (444) 0(556) 9(50.0) 9(50.0)
ABI <09 1(1.2) 0(0.0) 1(100.0) 1.61 (386" 1(100.0) 0(0.0) 0.64 (>.999")
>09 82(98.9) 51(62.2) 31(37.8) 50 (61.0) 32 (39.0)
M+SD 1.17£0.10 1.18+£0.10 1.14+0.11 1.68 (.098) 1.16+0.10 1.17£0.10  -034(736)
(range) (0.87-1.46) (0.97-1.46) (0.87-1.32) (0.87-1.46) (0.97-1.32)

Fisher's exact test.

ABI=Ankle-brachial index; BMI=Body mass index; CVD =Cardiovascular disease; DPN =Diabetic peripheral neuropathy; FRS=Framingham risk score;
HEPA=Health enhancing physical activity; HS=High school; M=Mean; MA =Minimally active; MET =Metabolic equivalent of task; Min=Minutes;
MNSIQ= Michigan Neuropathy Screening Instrument Questionnaire; No = Number; PA = Physical activity; SD = Standard deviation; Univ.= University.
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Table 2. Nutrition Intake Status according to CVD and DPN Risk Categories in the Participants (N=83)
FRS MNSIQ
Total
Variables <High (h=51) High (h=32) <3(n=51) 3< (h=32)
t/x*(p) t/x*(p)
M=SD/n (%) M=+SD/n (%) M=+SD/n (%)
Total Cal (kcal) 1,587.35+710.18 151795472291 169797 +686.03 -1.13(.264) 1,556.63+584.83 1,636.32+882.27 -0.50 (.622)
AIR (%) 03.88+37.24 91.61+39.28 97.51+34.03 -0.70 (486) 92.70+32.59 95.77 £44.15 -036(.716)
CHO (g) 24875+ 11150 246.59+126.52 252.20+83.96 -0.22 (.825) 242.22+81.66 259.16+ 14815 -0.67 (504)
AR (%) 191.35+85.77 189.68+97.32 194.00+64.58 -0.22 (.825) 186.32+62.82 199.35+113.96 -0.67 (504)
Protein (g) 6240+ 27.03 61.53+2593 63.80+£29.07 -037(712) 63.16+26.86 61.20+27.69 0.32(.750)
AIR (%) 11.38+46.17 113.32+4555 10831+47.71 048 (633) 112.73+47.63 109.24 +44.40 0.33(.739)
Fat (kcal) 323.01+£20343 29792 +17494 363.01+£23961 -143(.157) 33048+211.07 311.11£193.31 042 (675)
FIR (%) 19.81+8.27 1947 +843 2035+8.12 -047 (641) 2044+871 18814755 0.88 (.384)
Saturated fat (kcal) 59.92+6832 50.91+57.39 74.29+81.78 -1.53(.130) 65.26+80.23 5142+4293 090(372)
FIR (9%)* 385+4.64 3304341 4.72+6.07 -1.37(174) 424+556 3.22+254 0.98(.330)
Vitamin A (ug) 899.69+ 729.01 866.03 +£662.78 953.35+832.12 -0.53 (.598) 931.76 £ 757 .46 848.59+689.92 0.50(616)
AR (%) 186.63+153.11 18644+ 152.10 186.94+157.15 -0.02 (.988) 19049+ 150.79 18048+ 15898 0.29 (.774)
Vitamin C (mg) 98.06 +£89.39 9643 +80.67 100.67 +103.48 -0.21(.835) 88.93 +65.64 11262+11761 -1.04 (303)
AIR (%) 130.75+119.19 12857+107.16 134.22+13797 -0.21 (.835) 1185748752 150.16+ 156.81 -1.04 (.303)
Vitamin D (ug) 334+4.12 3741474 269+284 1.14 (.260) 286+3.14 4.094530 -1.19(242)
AIR (%) 3144+3940 36.06+45.15 2409+ 26.96 1.51(.134) 26.70+30.82 39.00+49.78 -1.26(.216)
Vitamin E (mg) 13.34+7.14 13.14+7.90 13.66+5.84 -0.33 (.745) 1295+6.51 13.95+8.11 -0.62 (.538)
AR (%) 11.16+59.49 10947 +65.80 113.87+48.64 -0.33(.745) 107.95+54.24 116.29+67.62 -0.62 (538)
Calcium (mg) 469.63+310.83 485.92+327.75 443 66+ 284.90 0.60 (.550) 47341+313.26 463.60+311.80 0.14 (.890)
AR (%) 7765+51.10 80.20+53.49 73.59+4759 0.57 (.569) 78.71+52.35 7597 £49.83 0.24 (814)
Phosphorus (mg) 946.01+393.86 941.14+373.74 053.77 £430.04 -0.14 (.888) 952.55+379.27 935.58+422.05 0.19(.850)
AIR (%) 163.10+67.91 162.26+64.44 16444+74.14 -0.14 (.888) 164.23+65.39 1613147277 0.19(.850)
Sodium (mg) 3791214247271  341151+£2,12295 439636+287904 -167(101) 3,989.57+2,52884 3,475.07+2,385.56 092 (359)
AIR (%) 164.84+107.51 1483349230 191.15+125.18 -1.67(.101) 17346+ 109.95 151.09+103.72 092 (359)
2,300 mg < 63 (75.9) 39(76.5) 24(75.0) 0.02 (.879) 38 (74.5) 25(78.1) 0.14 (.708)

"Recomended ratio; Fat < 30%, *Saturated fat < 7%.
AIR= Actual intake ratio to recommended nutrient intake; Cal =

Calories; CHO = Carbohydrate; CVD = Cardiovascular disease; DPN = Diabetic peripheral neuropathy;

FIR=Fat intake ratio to total calory; FRS=Framingham risk score; M =Mean; MNSIQ =Michigan neuropathy screening instrument questionnaire; SD = Standard

deviation.
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Table 3. Food Intake Status according to CVD and DPN Risk Categories in the Participants (N=83)
FRS MNSIQ
Total
Variables  Category <High (h=51) High (n=32) <3(n=51) 3< (=32
t/% (p) t/% (p)
M=SD/n (%) M=+SD /n (%) M=+SD/n (%)
Grains (kcal) 833.65+409.04 779.61+45335  919.78+314.01 -1.53(.129) 82637432788  84524+518.59 -0.20(.839)
AR (%) 155.26+70.39 148.54+79.28 16597 +52.71 -1.10(.275) 154.70+63.66 156.15+81.06 -0.09 (928)
Protein (kcal) 334.82+230.18 31547+184.74 36566+ 288.97 -0.88 (.385) 35833425636 297.35+178.29 1.18 (243)
AR (%) 129.20+84.51 1250547493 135.81+98.81 -0.56 (576) 1375949145 11582+7143 1.14 (:256)
Vegetables (kcal) 76.75+58.75 7593+67.33 7805+4262 -0.16 (.874) 88.98+6292 57.25+4591 247 (016)
AR (%) 61.36+44.70 6249+51.20 59.56+32.44 0.29 (773) 7031+44.70 471044149 2.37(020)
Fruits (kcal) 89.86+118.00 10899+ 134.14 59.37+79.05 1.89 (062) 6697 +£10607 1263512824 -2.29 (.025)
AR (%) 4765+ 63.56 57.20+72.01 324444394 1.75 (084) 36.28+58.17 65.79+68.38 -2.10(.039)
Zero consumption 25(30.1) 14(27.5) 11(344) 045 (.503) 20(39.2) 5(15.6) 5.20(023)
Dairy (kcal) 41.66+7336 4898+ 78.65 29.98+63.46 1.15(253) 29.03+64.28 61.79+83.01 -2.02 (047)
AR (%) 11.17+£1957 13.17+£2098 80041692 1.18 (.243) 7.74+17.14 16.65+22.11 -2.06 (043)
Zero consumption 57 (68.7) 32(62.7) 25(78.1) 2.16(.147) 40(784) 17 (53.1) 585(016)

AIR= Actual intake ratio to recommended nutrient intake; CVD = Cardiovascular disease; DPN = Diabetic peripheral neuropathy; FRS = Framingham risk score;
M= Mean; MNSIQ= Michigan Neuropathy Screening Instrument Questionnaire; SD = Standard deviation.
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