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Effects of Web-Based Nutrition Counseling on Dietary Behavior and
Food Intake of 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 food intake -and
dietary behavior of type II diabetic patients. Forty type I 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. The web-based nutrition counseling program was
consisted of diet management, nutrition counseling, nutritional assessment and follow-up management pro-
gram. The diet therapy knowledge score increased significantly (p<0.001) in both groups after the nutrition
counseling. The dietary behavior score also increased significantly (p<0.001). For food frequency, vegetable
(p<0.01), fish & shellfish (p<0.01) and seaweed (p<0.01) intake increased significantly, while potatoes, bread
and carbohydrate beverage intake decreased, specially sugar products (p<0.01) and instant food (p<0.01) intake
decreased significantly in both groups after the nutrition counseling. The evaluation of the web-based nutrition
counseling and its program by the diabetic patients showed above average in all domains, specially the
evaluation scores of younger aged patients habituated to practice computer were better than those of older
aged patients. Therefore, this study shows that the web-based nutrition counseling is effective for improving
dietary behavior and food intake of the patients. In addition, these results indicate that internet presents us
with potential as a new medium for nutrition counseling in informationized society.
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| Guidelines for diabetes mellitus

1
[ l | 1
Nutritional
assessment program

Il
|

Diet management program Nutrition counseling program Follow up program

1 ! | l

Ideal body weight & energy Blood glucose record file Food database file
requirement file Food. habit assessment file Nutrient database file
Food exchange lists file Food intake frequency Food nutrient content file

Menu planning file assessment file Food intakes data file
Diet management file On-line counseling file RDA file for patient with
Menu list & food selection file Bulletin board file diabetes mellitus

Diet history investigation &
assessment file

On-line counseling file

Frequently asked questions file

Site links file

Top 20 foods by nutrient file

|

Energy requirement analysis
& evaluation

Menu suitable to clients

Exchange list for menu planing

Menu by kcal

Diet therapy & food selection

Top 20 foods by nutrients

Energy & nutrient
information of food

Blood glucose evaluation

Assessment of food habit

Assessment of food intake
frequency

On-line counseling in
chatting room

Bulletin board

Offer of materials via
e~mail

Input of food intake

Evaluation of energy &
nutrient intakes

Energy & nutrient intakes by
meals

Energy & nutrient intakes by
food groups

Nutrient intakes of animal &
plant food

Energy & nutrient intakes by
a period

Diet history investigation &
assessment

On-line counseling

Frequently asked questions

Site links

Fig. 1. Structure of the web-based nutrition counseling program.

Forming a relationship between patient and counselor

Stage 1: Interview Patient starts to understand his/her "
Assess life style problems
Assess eating behavior & nutrient intakes | | Patient is motivated to improve his/her |~ | Realization of problems
Anthropometics eating behavior
Examine blood glucose & serum lipids Set achievable goals
Follow-up Web-based nutrition counseling > Changing in interest &
(4 times/8 weeks) Evaluating blood glucose record attitude
On-line counseling via internet program | = | Evaluating improvement in food habit \1,
Step-by-step education & counseling Evaluating implementation level in diet
Blood glucose record therapy Implementing desirable food
Assess food habit Doing reeducation —> intakes
Assess food intakes Changing dietary related life
Using chatting room, e-mail & style
bulletin board l/
Stage 2: Interview Assess the effect of nutrition counseling through internet program on
Assess life style > eating behavior, blood glucose & serum lipids
Assess eating style & nutrient intakes
Anthropometrics
Examine blood glucose & serum lipids

Fig. 2. Process

of the web-based nutrition counseling.
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Table 1. General characteristics of diabetic patients
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N (%)

Characteristics

Nex-DM (N=21) Cx-DM (N=19) Total (N=40)

Sox Male 11 (27.5) 10 (25.0) 21 (52.5)
ex Female 10 (25.5) 9(225) 19 (47.5)
30~39 2( 5.0 2( 5.0 4(10.0)

40~ 49 6 (15.0) 3(75) 9(225)

Age (year) 50~59 8 (20.0) 4(10.0) 12 (30.0)
60~69 5(125) 6(155) 11275

70< ( 0.0) 4(10.0) 4(10.0)

Mean £ SD 52.3+97 50.0=132 55.5+11.8

<Elementary school 5(12.5) 9(22.5) 14 (35.0)

Education Middle school 3(75) 2(5.0 5(12.5)
ucabo High school 8(20.0) 6 (15.0) 14 (35.0)
College < 5(12.5) 2(5.0) 7(17.5)

Duration of <1 5(12.5) 3(75) 8 (20.0)
d.“gat“’: (‘{ ) 1~5 10 (25.0) 8(20.0) 18 (45.0)
1abetes tyear 6~10 5(12.5) 6 (15.0) 11 (27.5)
>10 ( 25) 2( 50 3(75)

Mean £SD 4.4%38 59+59 52445

Nutrition education Yes 7(17.5) 8(20.0) 15 (37.5)
utnt No 14 (35.0) 11 (27.5) 25 (62.5)
Regular 5(12.5) 3(7.5) 8 (20.0)

Frequency of blood test Randomly 6 (15.0) 1(2.5) 7(175)
Never 10 (95.5) 15 (37.5) 25 (62.5)

Ncx-DM: diabetic patients without complication, Cx-DM: diabetic patients with complication.
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Table 2. Change of smoking, alcohol drinking and exercise practice in diabetic patients before and after the web-based

nutrition counseling

Ncx-DM Cx-DM
Before After Before After
Smoking
Non-smoking 11 (52.4) 1(52.4) 8(42.1) 8 (42.1)
Ex-smoking 8 (38.1) 9 (42.8) 6 (31.6) 6 (31.6)
1~4 0¢0.0) 0(00) 0(0.0) 2(10.5)
5~9 1(48) 0(00) 3(15.8) 2(10.5)
>20 cigarettes/day 1(48) 1(48) 2 (10.5) 1(53)
Alcoho! Drinking
Non-drinking 11 (52.4) 1(52.4) 12 (63.1) 13 (68.4)
<1 time/week 4(19.0) 4(19.0) 1(53) 1(53)
1~2 times/week 4(19.0) 5(23.8) 2(10.5) 4(21.1)
3~4 tumes/week 1(4.8) 1( 4.8) 2 (10.5) 1(53)
5~6 times/week 0(00) 0(0.0) 1(53) 0( 0.0
Evervday 1(4.8) ( 0.0 1(53) 0(0.0)
Exercise
No exercise 11(52.4) 4 (19.0) 12 (63.1) 6 (31.6)
1~2 times/week 4 (19.0) 3(14.3) 0(0.0) 000
3~4 times/week 1(4.8) 6 (28.6) 2 (10.5) 1(5.3)
5~6 times/week 2( 9.5) 5(23.8) 4(21.1) 8(42.1)
Evervday 3(14.3) 3(14.3) 1(53) 4(21.1)
Nex-DM, Cx-DM: See the legend in Table 1.
g2 el B AT e AR ehdth 89 F94 FRE 2T 2% % APAR A5 28] 3
o2 238ty Sbat AR 20%0) 24 At g EA TR ey uhE e FotEe] AFHo R Qlevle wx
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Qelgic & wlghzEe 524%, HEEY 6310%h A Fe) A 2 4R 9%, 94 2 9w 4F Y]
B R AL AN T 15 o) g ASE G SRS W) A, 4 S A S Be B
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Ak %47, 6‘%’11*1 81.0% = Z71E 9l o o] F 533 o} A}
Ll AL 28.6%0l A 66.7% R Z7)stsdv). I ET Table 3. Change of diet therapy knowledge score in diabetic
N 1 fi -b 1t1 -
AT = 18] o)A} LEaE ARre AN B 368%0] A [S):]tilsgts before and after the web—based nutrition (Iijmz;(,)
634%2 Z7kslelon ol5 e W 738 ol eEE Nex-DM Cx DM
Ao 2 vebytch Mavnard(18)E 2%0] dx3ta] & e} Score range Before After Before After
Fd 7bx ola, Aedeln Fostcty sy 59 0~4 11(524) 2(95 11(579)  3(158)
AL XL_Q_% ol & o]:g‘l_ﬂ ol & Jol_ﬁ:!_:_ = \;],‘11__’_\;1:]_9 &3 5~7 10 (47.6) 10 (47.6) 6(316) 10 (526)
;H };_;}: E_L;Dt:g ] ; 1“1 e A‘M" i 7‘1))1 141 8~10 0000 9429  2(105)  6(3L6)
0§\_7 i, 1 O y '76: 'U = ha \_'7 ok ok
C o T e N . MeantSD 49418  73+20™ 39+23 64*17
£ AT, 25 /)05 A% Sol dEC T selth £5 _ : .
o o ) . o) 231 Iy - JRUTa To allot 1 point to a question about diet therapy knowledge
S vwkEk qlgE njeEy FuarpEe] AApaydd (correct answer=1, wrong answer=0), the full mark is 10 points.
wWelalel AFxDo v AFAeln] YERFA L] w3y Nex-DM, Cx-DM: See the legend in Table 1. ""p<0.001.



4y

Iz

g kls

gal

o eiek 971u depaiel x 43

Table 4. Change of dietary behavior scores in diabetic patients before and after the web-based nutrition counseling

Nex-DM Cx-DM

Before After Before After
Eat three meals a day 4.42%0.93" 490£0.44" 4.47%0.90 4.89+0.46"
Have enough time to eat 1.86£1.35 1.86£1.35 237177 247+1.74
Eat breakfast 4437%1.43 481 =0.87 416154 4.79£0.92
Have regular meal time 3.48+1.78 4.05+1.36 2.79£1.99 4.05+1.54"
Have variety of food in every meal . 3.29+159 424%1.00" 2.67+0.99 426+099™
Try to eat meals low on sodium ‘ 2.24+1.61 2.43+1.57 200+1.11- 2.16£1.01
Do not over eat 3.29+1.59 395=1.02" 3.11%£1.94 4,16*1.21 *
Do not binge eat 3.761£1.48 4.24£1.00 353*+1.87 458+0.84
Eat only prescribed food and snack 2141135 3.20+0.89™ 247+11.31 3522075
Do not often dine out 262*£1.36 2.93+£146 258%1.57 297161
Total score 31.52+7.26 36.91 547" 30.26%£9.13 38.16+641™

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

-

-

D . .
Mean+SD are values based on a 5-scale method as almost always=35, sometimes=3, almost never=1.

p<0.05, "p<0.01, ""p<0.001.
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Dietary behavior score

Fig. 3. Change of dietary behavior score distribution in diabetic patients before and after the web-based nutrition counseling.
Nex-DM, Cx-DM: See the legend in Table 1.
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Table 5. Change of food frequency in diabetic patients before and after the web-based nutrition counseling
Nex-DM Cx-DM
Before After Before After
Serving per day ‘ —>
Grains, breads, cereals
Boiled rice 0.86+1.24" 095%+1.28 0.791.08 0.63%1.07
Mixed cereal rice 1.81£1.25 1.95+1.32 1.89+1.33 242+1.12°
Potatoes 0.32+0.27 0.22%+0.18" 0.27£0.23 0.23+£0.22
Noodles 0.24£0.18 0.20x£0.21 0.32x0.27 0.13%=0.10"
Bread 0.16%£0.27 0.13£0.24 0.16x£0.17 0.09+0.08"
Meat, fish, egg, bean
Fish & shellfish 1.03£0.76 1.31£057" 0.69+0.67 1.23+0.58™
Beans 1.87£1.19 2.06E£1.07 1.92+1.28 251093
Meats 0.31+0.17 0.31£0.17 0.36£0.29 0.31£0.24
Eggs 0.14£0.13 0.16£0.17 0.14£0.12 0.14%0.11
Vegetables
Vegetables 1.49%0.83 1.84£0.75" 1.43£1.08 211+0817
Kimchi 2.0320.99 2.62i0.50*f 1.76%£1.10 279%054™
Seaweeds 0.21£0.11 0.31%£0.147 0.31£0.25 043021
Oils & fars
Plants oils 0.12%0.16 0.10£0.04 0.09£0.16 0.08%0.05
Nuts 0.14%0.20 0.11£0.04 0.11£0.13 0.090.08
Animal fat & oils 0.07%£0.15 0.04£0.08 0.08£0.16 0.04%0.08
Milks
Milk 1.00+0.79 1.20£0.55 0.86+0.86 1.10+£0.52
Dairy products 0.16%=0.45 0.10+0.03 0.18%£0.25 0.13%£0.03
Fruits
Fruits 0.94+0.87 1.2820.53™ 1.26+1.21 1.441£0.56
Others ) y
Sugar products 0.45*0.53 0.16£0.23" 0.48+0.52 0.10£0.10
Instant foods 0.16+0.23 0.06=0.06 0.28£0.28 0.09£0.08™
Carbonated beverage 0.06£0.22 0.01+0.02 0.10£0.26 0.00£0.01

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

"Mean=SD. “p<0.05, “p<0.01,
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Table 6. Evaluation scores for the counseling program in diabetic patients after the web-based nutrition counseling

Variabl I Age (years)
anaples ems 30~39 40~ 49 50~59 60<

Variety of menu data 400£0.00"  4.33£0.50 438%05] 4.29+0.47

Menu Discrimination of menu characters 400000 3.33+050™ 3.46+0.52" 2.86+0.36
Location of menu in the screen is good 3.75+t0.50 3.44+0.53 354+0.52 3.14+0.53
Good source of information 4.00£0.00 4.33£0.71 4381051 421£0.58

Contents Easy to understand 4.00+0.82° 333050 323*060"  257+051°
Consistent use of terminology 3.75+10.50 3.56£0.53 3.38%0.51 3.00£0.00
Novelty of design 4.00£0.00" 3671050  362+051" 293+027°

Design Consistency of contents with design 4.00%0.00" 3670507  362+051" 293+027
Diversity of screen constitution 4,00£0.00° 3671050™ 36240517 2.93+0.27"
Fast speed to get screen 350F£0.58 3.56+£0.53 354£0.52 3.00£0.00
Fast going back to previous screen 3.50x0.58 3.56£0.53 354%0.52 3.00£0.00

Convenience  Quickness to ask and answer 4.25%20.96" 4.33=050" 385080 257£065"
Convenient icons and content 3.50x0.58 3.67+0.50 3.46+0.52 3.00+0.00
Good linkage to related sites 3.50%£0.58 3.67£0.50 3.46£0.52 3.00£0.00
Total 384£050"  37240.60"  368%061"  3.11+061"

1’Mean*bD with 5-point Likert scale (High score denote strong agreement).
Bvalues with different superscripts within a row are significantly different at p<0.05 by Duncan’s multiple range test.

Table 7. Evaluation scores for the nutrition counseling in diabetic patients after the web-based nutrition counseling

Age (years)
ltems 30~39 40~49 50~59 60<
Satisfied with the nutrition service via internet 4.00£0.00" 411£0.33 3.85%0.55 357x0.76
Easy to understand the counseling by listening and 4.00+0.00° 3.89+0.33" 3.620.87" 2.43+0.65
looking at the screen
Could understand the counseling but hard to use computer 1.00£0.00 289+ 154" 3.00+1.58" 493+£0.27"
Need extra help in using computer 1.00+0.00" 300£158"  315+157"  500+0.00°
Web based nutrition counseling is helpful for my health 4252050 4.00=0.00 4.08%£0.49 3.64=0.50
After the internet counseling, 1 follow diet plan faithfully 3.25£0.50 3.33%£0.71 3.77x0.44 4.07x£0.27
After the internet counseling, my dietary behavior changed 425+0.50 4.00=0.00 4.00%=0,00 4.14£0.36
Want to get continuous counseling via internet 4.25%1050 400050 3.92+0.49 3.57x£0.61

‘”MeaniSD with 5-point Likert scale (High score denote strong agreement).
?Values with different superscripts within a row are significantly different at p<0.05 by Duncan’s multiple range test.
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