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Effects of Web-Based Nutrition Counseling on Nutrient Intake and
Blood Glucose in Type II Diabetic Patients
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Dept. of Food Science and Nutrition, Pusan National University, Busan 609-735, Korea

Abstract

The purpose of this study was to investigate effects of web-based nutrition counseling on nutrient intake
and blood glucose in type II diabetic patients. Forty type II diabetic patients, twenty one of them were diabetic
patients without complication (Ncx-~DM) and nineteen of them were diabetic patients with complication (Cx-
DM), participated in a web-based nutrition counseling program. At the first nutrition counseling, the patients
were counselled through interview and then follow up nutrition counseling was accomplished four times during
eight weeks through the web-based internet program. Various markers of disease risk including anthropometric
indices, nutrient intake and blood glucose were measured before and after the nutrition counseling. After the
nutrition counseling, body mass index and waist circumference decreased in both group but did not change
significantly. Fasting blood glucose significantly decreased from 153.9 mg/dL to 139.0 mg/dL (p<0.05) in Ncx-
DM and from 178.2 mg/dL to 128.5 mg/dL (p<0.01) in Cx~DM after the nutrition counseling. Glycosylated
hemoglobin level decreased from 9.3% to 8.7% in Ncx-DM and significantly decreased from 9.7% to 7.8%
(p<0.01) in Cx-DM after the nutrition counseling. In addition, total cholesterol and LDL-cholesterol level
significantly decreased in both group (p<0.05) after the nutrition counseling. Energy intake decreased sig-
nificantly in Ncx-DM (p<0.05) and Cx-DM (p<0.01). Although the nutrient intake did not change significantly,
the nutrient intake was improved after the nutrition counseling. Therefore, this study shows that the web-
based nutrition counseling is effective in improving energy and nutrient intake and influences positively in
blood glucose and serum lipids of the patients. In addition, these results indicate that the internet presents
us with potential as a new medium for nutrition counseling in informationized society.

Key words: web-based nutrition counseling, blood glucose, diabetic patients

M B

o evele] Gy #x1e] = wE £x 2 Fris)
2 g, 1980 ol 2Ry ksl F B3 0.1~0.3%°]
W fEgo] FT Bael oEd GAlE 7% A=
12%7FA]) 2 veht 3 9lek(1). =3 20024 -2 vhe)e] At
Aol BAANE Auuoels 19929 o= T 109 3
1357 2.2 79 oA 2002w ol &= 25,11 0 2 49] 9] x}alo] =
o] o) &g AFLEE =27 27138 AL & 4 9rha).
FuH e Qg Agid £ AygA 202 uAs)
AT 234 A L v AN SFRE

oo
2EH 2 § #7849 G%E ded(G-7), 2 FAHE
Aol el iy g 2o v Fag 8o 3
=3 9lehg9).

TS dd W Fole AY dAEHRA| goerg o

'Corresponding author. E-mail: hanjs@pusan.ac.kr
Phone: 82-51-510-2836, Fax: 82-51-583-3648

gk Aok s, AAA Q] A B w2 FERY,
Aalad o EaH ol glon o] F AxLa L TF
27 78 847 AFH e g8 weA] AA s ok
ghol 2y #el & g A a S guy sixprl A
Al ape) g gag 2] o224 tatelag H g A4t
3 A7 g ES o =2 A XA B YA E F
AFEZ 3l A 522 310,11 &1 AL A&
Ae dFag L Age] SAAE oo} div) GRS
18] 9] AAJubo 2= Y54 W5 7} 7] 8344 X
stz 3Ry} He8ch(12,13). v A4 oF

o

g GRAEIH AT AR FHo A 5
& ¥ 15) Akl 2AE 497} Boh 84 PP
slak A28 ARETY o] 875 7 gl ool B
oz Iy B FPaTel AT Ark14).

g Jpsh 4L B WLAAFE 5 AU

o

p



xﬂ 23} 1—61-_,11133 @_}z}g] ojokAl F o & t}o °J]7]u o ofateto] wiz|i= oddk 1399

O [

W 4-EAQ A} FE AUOBA, o it 4 ] U4 Aol ofd 2FdeE 4T 4 Sl AZE
B AR ST A BN G DSl YR Pl A2 QA TP A2 S,
(15). 2 A Fol ad ol5(16), 4 2 QA
(17,180 ez & ﬂei»ﬂ d oflgro) EH*O A2 o oFA) ATLHE W Y
A 27k AR By sk AR W
=77 E 4 048 Rusgch e ool FEEA ATCHE = 7)Y
Qe R EEaA) Asahsl L A, DA € v b D e R Al v el vidls)
2, AR} Al B M3 Es} Welxs Aoz et = A 28 Fuy gAf FollA] 2 A7 HA | 545k
AFE7E BEEEA Assle gokalde] w37} uisly E7pA] 3 g gy 2Rt 407 (B3 S 217, I
2 EE BIBATHIY), B N GA, Ry 19B)E HUSZ SIS AT o] W Aol S 5
S9es) ABARAY, G FPaUs Agwa ST VEEER G Aol WS Flel) ol
QA Aot Dol ma) skl gololAsh Ague  SHEE BRGGON AFe D £ Ao DE A2
1 W3 Abe] oo uhe 2 2 3o o
E ALY FE Yol BN GPUGE A glny, T IS G WE S ALES A D0
2 o 2
2ot AeEEE 2o A ek £ A58 20034 49 19%H 20034 109 304 7hA Kk
stol A% ol dAR % 2T AYHA Fan  ojs deiag Zew
S AR et 714k 3 m%ziza& A 22000l A AN
b B Qe Gy #xb5e] Y-S Wl 12 215 93 dofalgt =2 gl AEL F5ARE 9
FIAFE W F, 2 FWE BABol WAL WEHA oo e :zzag% Arabe] skl cHFig. 1), 7]
DLE FPARE VL ¢ UED 7] Aol AL Ve wo) Aopare meaale el dbut JHs =
W e 2R aS o] §3led 85 St 43] 9] ot zazflog T e AR 3] 22 3
& AATST )5k o] UG o) gohed APARE A Ak WAL BEel FPATFE TE T G Aol
AR F WA Gepaitte] BAEe) dokh 4F, Wk W Do) password® Hedojobtt o] £ 4 9l o] Wk,
QA Al A BHE 24 L Aopehe] BABel  ABHAUNE 2 A4 D7, ekl 4T R 74
} Registration ‘
[ Guidelines for diabetes mellitus l
. . . Nutritional
Diet management program Nutrition counseling program Follow up program assessment program
Ideal body weight & energy Diet history investigation & Eood gliicose record file Food database file
requirement file assessment file Food habit. assessment Nutrient database file
Food exchange lists file On-line counseling file file Food nutrient content file
Menu planning file Frequently asked gquestions Food ‘intake frequency Food intakes data file
Diet management file file assessment file RDA file for patient with
Metnu list & Food selection Site links file On-line ‘counseling- file diabetes mellitus
file Bulletin board file
Top 20 foods by nutrient file
Energy requirement analysis Diet history investigation & Blood glucose evalugtion Input Of food intake
& evaluation assessment Acsessment of food habit Evaluation of energy & nu-
Menu suitable to clients On-line counseling Assessment of food in- trient intakes
Exchange list for menu plan- Frequently asked questions take. frequency Energy & nutrient intakes
ing Site links On-line * counseling in by meals . 4
Menu by kcal ¢hatting ' room Energy & nutrient intakes
Diet therapy & food selection Bulletin board by food groups
Top 20 foods by nutrients Offer of materials ‘via Nutrient intakes of animal &
Energy & nutrient informa- e-mail plant food
tion of food Energy & nutrient intakes
by a period

Fig. 1. Structure of the web-~based nutrition counseling program.
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Set achievable goals

Follow-up (4 times/8 weeks)

On-line counseling via internet pro—
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Web-based nutrition counseling Changing

Evaluating blood glucose record — attitude

Evaluating improvement in food habit

Evaluating implementation level in diet

therapy
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Changing
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dietary = related

Stage 2: Interview

Assess life style

Assess eating style & nutrient intakes
Anthropometrics

Examine blood glucose & serum lipids

Assess the effect of nutrition counseling through internet program on eating

behavior, blood glucose & serum lipids

Fig. 2. Process of the web-based nutrition counseling.
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Table 1. General characteristics of diabetic patients N (%)
Characteristics Nex-DM (N=21) Cx-DM (N=19) Total (N=40)
S Male 11(275) 10 (25.0) 21 (52.5)

ex Female 10 (255 9 (225) 19 (47.5)
30~39 2 (5.0) 2 (5.0) 4(10.0)
40~49 6 (15.0) 3(7.5) 9(22.5)
Age (year) 50~59 8 (20.0) 4(10.0) 12 (30.0)
60~69 5(12.5) 6 (15.5) 11 (27.5)
0< 0 (0.0) 4(10.0) 4(10.0)

Mean£SD 52397 59.0+13.2 555£11.8
<50 000 1(5.0) 1(25)
50~99 000 1(50 1( 25)
100~149 6 (30.0) 4(20.0) 10 (25.0)
Income (10,000 won/month) 15, g9 8 (40.0) 4(20.0) 12 (30.0)
200~299 3(15.0) 7 (35.0) 10 (15.0)
300< 3(15.0) 3(15.0) 6 (15.0)
<Elimentary school 5(12.5) 9(22.5) 14 (35.0)
Education Middle school 3(75) 2( 50 5(12.5)
High school 8(20.0) 6 (15.0) 14 (35.0)
College < 5(12.5) 2 (5.0) 70175
<] 5(12.5) 3(175) 8 (20.0)
Duration of diabetes (year) 1~5 10 (25.0) 8 (20.0) 18 (45.0)
6~10 5(12.5) 6 (15.0) 11 (27.5)

>10 1(25) 2 (5.0) 3(7.5)

Mean=®SD 44+38 59%52 52+45
Nutriti ducati Yes 7(75) 8 (20.0) 15(37.5)
utrition education No 14 (35.0) 11(275) 25 (62.5)
Gi " S Yes 13(32.5) 11 (27.5) 24 (60.0)
ucometer possession No 8 (20.0) 8 (20.0) 16 (40.0)
Regular 5(12.5) 3(75) 8(20.0)
Frequency of blood test Randomly 6 (15.0) 1(2.5) 7(17.5)
Never 10 (25.5) 15(37.5) 25 (62.5)

Nex-DM: Diabetic patients without complication, Cx-DM: Diabetic patients with complication.

Table 2. Changes of anthropometric characteristics in diabetic patients before and after the web-based nutrition counseling

L. Nex-DM Cx-DM
Characteristics
Before After Before After

Height (cm) 162.4+62" 162.4+6.2 16121105 161.2+10.5
Weight (kg) 62.8%96 622193 6261119 62.3+115
%IBW 110.6+14.6 1095+13.8 111.7+181 111.2+16.3
BMI (kg/m?) 24.0+32 237129 242+38 241135
WC (cm)
" Male 8841107 87.8+10.0 91.0+8.7 904+7.8

Female 83.1t54 820+55 886T11.1 87.1+10.0
WHR

Male 0.91+0.05 0.90+0.05 0.9410.03 0.93+0.04

Female 0.87+0.04 0.85+0.04 0.92+0.07 0.89£0.07

Nex-DM, Cx-DM: See the legend in Table 1.

WIBW (% Ideal Body Weight)= Actual body weight/Ideal body weight X 100, BMI: body mass index, WC: Waist circumference,

WHR: Waist to hip ratio.

UMean+S$D. Not significantly different as determined by paired t-test.
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Table 3. Changes of blood glucose and serum lipids in diabetic patients before and after the web-based nutrition counseling

Nex-DM Cx~DM
Before After Before After
FBG (mg/dL) 1539+ 476" 139.0+ 306 1782656 128.5i29.if*
HbAr (%) 9.3+27 87x2.1 9731 78+19"
T-Chol (mg/dL) 22281433 199.5+37.0 220.21+50.0 199.6£40.9
LDL-C (mg/dL) 13521412 114.8+31.3 133.1£38.0 110.8£36.8"
HDL-C (mg/dL) 56.6+13.8 57.1£128 525%12.7 59.9+22.4
TG (mg/dL) 172.6+80.2 159.9+64.0 163.51+159.9 1241+725"

Nex-DM, Cx-DM: See the legend in Table 1.

FBG: Fasting blood glucose, HbAic: Glycosylated hemoglobin, T-Chol: Total cholesterol, LDL-C: LDL-cholesterol, HDL-C:

HDL-cholesterol, TG: Triglyceride.
PMean=SD. *p<0.05, “p<0.01.
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Fig. 3. Changes of fasting blood glucose level distribution in diabetic patients before and after the web-based nutrition

counseling.
Ncx-DM, Cx-DM: See the legend in Table 1.
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Fig. 4. Changes of glycosylated hemoglobin level distribution in diabetic patients before and after the web-based nutrition

counseling.
Nex-DM, Cx-DM: See the legend in Table 1.

500 kcal A =& Soldl ¥32A 9 AFZ2AH) B £

o] ¥ & ot e AR ofl ¥]Fe] B, b7 7k w&

Fe ATY s ddov 439 £ o A 5 315
E 35 defd 8] et g G ofatE A&

vet du x5 et dEkddae] 4HE 2 °é%¥
Z A 55~60%, DA 15~20%, A4 20~25%= AA

AD3a e o1& ZAAAALY] AF 51 vl asty
Hokr} g ofdet F n| i ST oo 61.8% 4 60.3%,

A HFE 22.1%0 4 21.5% 2 744 ubd o) A o2 o)

—

,

N

@b ol

< 16.1%°14 182% = S73lsich. 572 Aol =
Z o] 62.8%N 4] 62.7%, A|Hko] 21.0%N 4] 19.3%= ZhA
Wt o] bl A2 16.2%04 18.0% 2 F7lshlt).

A F A AFFEY FhodE Bsta FApE0)
AGAEFS AAFAF] SulE Ao 9 A3 Fo)
WA o oFa A& A=A E 24157
28l 1,000 keal®d vl =k o oka *,H?M B &he] ®gtc)
B3 27 Fa}el A= GFaled A - F ulEkel By(0.62 mg
vs 0.71 mg), ¥} e}l Be(0.62 mg vs 0.65 mg), ¥l et7l C(53.7

PEIL EE



Al 28 Fx At

lo
ol

1405

Table 4. Changes of daily energy and nutrient intake in diabetic patients before and after the web-based nutrition counseling

Nex-DM Cx-DM
Before (%RDA) After (%RDA) Before (%RDA) After (%RDA)
Energy (kcal) 19369+336.3"  (1062) 18452+3049° (101.5) 1885.81+359.4 (109.3) 1757.3+297.9” (101.6)
Carbohydrate (g) 299.2+50.6 (109.8) 2787+51.2 (102.3) 296.5£64.0 (11() 2) 275.4+43.4 (104.5)
Protein (g) 796£21.3 ( 86.8) 8431184 (92.2) 765%23.2 ( 877 79.2£185 ( 91.0)
Fat (g) 476+154 (116.8) 44.2+13.2 (109.5) 44.1%21.3 (110 9) 377189 (97.1)
Vit A (ugRE) 751.51+334.0 (107.4)  716.2%316.1 (109.9) 803.5405.2 (114 8)  842.0+564.1 (120.3)
Vit E (mg) 6.7+37 ( 676) 6828 ( 67.9) 74+£35 ( 73.4) 78%£4.3 ( 67.6)
Vit C (mg) 104.8+49.2 (149.7) 115.3i37.2 (164.8) 116.1+61.4 (165.8) 138.2%£44.1 (197.4)
Vit B; (mg) 1.3+05 (118.0) 1.1£0.3 (101.7) 1.1£0.3 (102.5) 1.1%£0.2 (97.1)
Vit Bz (mg) 12704 (91.D) 1.3+0.3 (97.2) 1.1£0.3 (827 1.2+0.3 ( 882)
Niacin (mgNE) 15049 (104.3) 145*35 (101.5) 14146 ( 99.5) 17.8+17.3 (93.1)
Vit Bs (mg) 1.2+05 ( 86.7) 1.2+0.3 ( 86.9) 1103 ( 78.9) 1.1+0.3 ( 78.9)
Folate (ug) 219.1%£1126 ( 87.6) 322.6i376.9_ (96.3) 231.3%+1152 (925 2716+111.7 (108.6)
Ca (mg) 599.0+173.1 ( 85.6) 774.4%193.07° (110.7) 652712236 (933) 7291+244.0 (104.2)
P (mg) 1170.2+307.5 (171.2) 13189%241.9 ( 88.4) 1183.9+169.1 (169.1) 1286.1+244.0 (183.7)
Fe (mg) 124*26 ( 98.9) 121£24 ( 96.4) 12.1%41 ( 98.9) 11.9£25 (97.3)
Zn (mg) 75+22 (679 7616 ( 68.5) 72%19 ( 65.9) 7715 ( 69.5)
Carbohydrate en (%) 61.8 60.3 62.8 62.7
Protein en (%) 16.1 182 16.2 18.0
Fat en (%) 22.1 215 21.0 19.3
Ncx-DM, Cx-DM: See the legend in Table 1. "MeanTSD. “"p<0.05, “p<0.01, “"p<0.001.
%RDA: % Recommended dietary allowance for diabetics.
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