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ABSTRACT

Purpose: This study was planned to determine the characteristics of extremely obese patients during Bariatric surgery and
to evaluate how the difference in the number of postsurgical personal nutritional educations they received affected the
weight loss, Methods: This is a retrospective study on the basis of the medical records of extremely obese patients for 15
months after receiving gastric banding, A total of 60 people were selected as the study subjects and they were divided into
the Less Educated Group and the More Educated Group according to the average number of personal nutritional educations
they received. We investigated both groups to determine the general characteristic, health related lifestyle habits, obesity
related complications and symptoms in possession, and eating habits before their surgery, the body composition
measurement result, obesity determination indices at 1, 3, 6, 9, 12, and 15 months before and after their surgery, and the
biochemical parameters at 6 months before and after their surgery. Results: Body fat and weight showed rapid reduction
until 6 months after the surgery, but thereafter reduced slowly depending on the result of body composition measurement,
Regarding body fat and weight, the More Educated Group, who received nutrition education more often, showed
significantly lower levels than the Less Educated Group at 15 months after surgery. Regarding BMI and degree of obesity,
the More Educated Group showed significantly lower levels than the Less Educated Group at 15 months after surgery. Here,
we were assured that BMI is reversely proportional to the number of personal nutritional educations at 15 months, which is
more outstanding after surgery than before surgery. Conclusion: Long—term nutritional education is a key factor for the
extremely obese patient in maintaining the effects of Bariatric surgery on weight and body fat reduction onwards, In the next
stage, considering the characteristics of the study subjects, adoption of individual nutrition education is recommended for
postsurgical prospective arbitration of obesity in order to monitor blood pressure, obesity related complications, symptoms
in possession, and how eating habits and health related life habits change, and to judge the actual effect of the nutritional

education method at the same time,
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Educational contents

The importance of regular meals Basic guidelines of meal plans

Snack intake

Cooking method and examples of menu

Preoperation

The importance of ensuring meal times

The importance of preoperative diet adjustment
The importance of psychological by associated with binge eating and emotional eating

The Importance of Exercise

How to water intake

The method proceeds to step (fluid food, soft diet, general diet)

Operation

The need for vitamin and mineral supplements

Precautions and prevention of associated with vomiting
Symptoms can be caused by overeating

How to choose low calorie foods

How to adjust fat intake

A well-balanced diet

Basic food groups

Protein source food

Food substitution table

Meal management of eat out
The advantages of a meal diary
Examples of menu

Postoperation

Side effects and prevention of vomiting, overeating
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Table 2. General characteristics of the subjects according to level of education

Variables Total (n=60) Less educated (n =29) More educated (n=31) x2
Sex (n)
Female 56 (93.3) 26 (89.7) 30 (96.8)
Male 4(6.7) 3(10.3) 1(3.2) 1.2204
Age (year) 32.30+7.82 31.62+6.50 32.94+8.94
18~29 24 (40.0) 10 (34.5) 14 (45.2)
30~39 26 (43.3) 15(51.7) 11 (35.5)
40~49 8(13.3) 4(13.8) 4(12.9) 3.2190
50~59 2(3.3) 0(0.0) 2(6.5)
Height (cm) 162.52+5.64 162.23+6.22 162.79+5.14
Weight (kg) 98.05+15.45 98.19+£14.31 97.92+16.68
BMI (kg/m?) 37.07 £5.33 37.19+4.29 36.96+6.21
30.0~<35.0 23 (38.3) 9(31.0) 14 (45.2)
35.0~<40.0 23 (38.3) 13 (44.8) 10 (32.3) 1.4132
240.0 14 (23.3) 7 (24.1) 7 (22.¢)
SBP (mmHg) 127.81+13.29 123.96 + 14.41 131.52+11.12*
DBP (mmHg) 78.70+12.31 76.46+10.93 80.86+13.36
PULSE (bpm) 92.28+13.81 89.96+13.27 94.52+14.19

Values are presented as number (%) or Mean = SD. BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure. Ana-
lyzed using t-test for continuous variables and chi-square test for categorical variables.

Significantly different at *p <0.05.
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Table 3. Health-related lifestyle of the subjects according to level of education

Total (n = 60) Less educated (n=29) More educated (n=31) )
No Yes No Yes No Yes x
Alcohol drinking 35 (58.3) 25 (41.7) 17 (58.6) 12 (41.4) 18 (58.1) 13 (41.9) 0.0487
<0.5 bottle/once 6 (24.0) 2(16.7) 4(30.8)
0.5~1 bottle/once 2(8.0) 0(0.0) 2(15.4)
1~2 bottles/once 6 (24.0) 3(25.0) 3(23.1) 7.4163
2~3 bottles/once 9 (36.0) 7 (58.3) 2(15.4)
2 3 bottles/once 2(8.0) 0(0.0) 2(15.4)
Smoking 43 (71.7) 17 (28.3) 22 (75.9) 7 (24.1) 21 (67.7) 10 (32.3) 0.4865
<0.5 pack/day 9 (52.9) 2(28.6) 7 (70.0)
0.5~1 pack/day 4(23.5) 3 (42.9) 1(10.0) 3.3528
1~2 packs/day 4(23.5) 2(28.6) 2(20.0)
Folk Remedies used 39 (68.3) 19 (31.7) 24 (82.8) 5(17.2) 17 (54.8) 14 (46.7) 4.7959*

Values are presented as number (%). Analyzed using chi-square test.

*p <0.05 Less education vs. More education by chi-square test.
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Table 4. Obesity complications of the subjects according to level of education

Total (n = 60) Less educated (n=29) More educated (n=31) 2
No Yes No Yes No Yes x
Hypertension 53 (88.3) 7(11.7) 26 (89.7) 3(10.3) 27 (87.1) 4(12.9) 0.0952
Diabetes mellitus 55(91.7) 5(8.3) 27 (93.1) 2(6.9) 28 (90.3) 3(9.7) 0.1517
Hyperlipidemia 55(97.7) 5(8.3) 28 (96.6) 1(3.9) 27 (87.1) 4(12.9) 1.7535
Gastroesophageal reflux disease 49 (81.7) 11(18.3) 23 (79.3) 6(20.7) 26 (83.9) 5(16.1) 0.2081
Urinary incontinence 56 (93.3) 4(6.7) 27 (93.1) 2(6.9) 29 (93.6) 2(6.5) 0.0048
Arthritis 59 (98.3) 1(1.7) 28 (96.6) 1(3.9) 31 (100.0) 0(0.0) 1.0871
Breath problem 56 (93.3) 4(6.7) 26 (89.7) 3(10.3) 30 (96.8) 1(3.2) 1.2204
Back, waist, leg pain 13(21.7) 47 (78.3) 7 (24.1) 22 (75.9) 6(19.4) 25 (80.7) 0.2020
Sleep problem 52 (86.7) 8(13.3) 27 (93.1) 2(6.9) 25 (80.7) 6(19.4) 2.0125
Sleep apnea 54 (90.0) 6(10.0) 24 (82.8) 5(17.2) 30 (96.8) 1(3.2) 3.2703
Iron deficiency anemia 58 (96.7) 2(3.3) 28 (96.6) 1(3.5) 30 (96.8) 1(3.2) 0.0023
Depression 56 (93.3) 4(6.7) 29 (100.0) 0(0.0) 27 (87.1) 4(12.9) 4.0092*
Gestational diabetes 59 (98.3) 1(1.7) 28 (96.6) 1(3.9) 31(100.0) 0(0.0) 1.0871
Menstrual Irregularity 41 (68.3) 19 (31.7) 21 (72.4) 8(27.6) 20 (64.5) 11 (35.5) 0.4319
Snore 25 (41.7) 35 (58.3) 8(27.6) 21 (72.4) 17 (68.0) 14 (45.2) 4.5784*
Values are presented as number (%). Analyzed using chi-square test.
*p <0.05 Less education vs. More education by chi-square test.
Table 5. Dietary habits of the subjects according to level of education
Total (n = 60) Less educated (n=29) More educated (n=31) )
No Yes No Yes No Yes x
Iregular meal time 26 (43.33) 34 (56.67) 12 (41.38) 17 (58.62) 14 (45.16) 17 (54.84) 0.0873
Without a meal 59 (98.33) 1(1.67) 29 (100.00) 0 (0.00) 30 (96.77) 1(3.23) 0.9513
Overeating 18 (30.00) 42 (70.00) 12 (41.38) 17 (58.62) 6(19.35) 25 (80.65) 3.4610
Frequent snacks 29 (48.33) 31(51.67) 13 (44.83) 16 (55.17) 16 (51.61) 15 (48.39) 0.2762
Night meal 33 (55.000 27 (45.00) 14 (48.28) 15(51.72) 19 (61.29) 12 (38.71) 1.0254
Stress meal 26 (43.33) 34 (56.67) 10 (34.48) 19 (65.52) 16 (51.61) 15 (48.39) 1.7905
Quick feed 8(13.33) 52 (86.67) 4(13.79) 25 (86.21) 4(12.90) 27 (87.10) 0.0103
Sugary food 48 (80.00) 12 (20.00) 25 (86.21) 4(13.79) 23 (74.19) 8(25.81) 1.3515
Junk food 32(53.33) 28 (46.67) 16 (55.17) 13 (44.83) 16 (51.61) 15 (48.39) 0.0763

Values are presented as number (%). Analyzed using chi-square test. There is no difference between the groups by chi-square test.
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BFM), WA (Visceral fat, Vfat), H|52] Ala)|z=430
< o2 Zo7} Itk 1F-9] 717 i AR AL =

9l

r=
0x
I

ol

Table 6. Nonoperative treatments of the subjects according to level of education

Total (n=60) Less educated (n=29) More educated (n=31) )
No Yes No Yes No Yes
Nonoperative therapy 2(3.33) 58 (96.67) 1(3.45) 28 (96.55) 1(3.23) 30 (96.77) 0.0023
Diet therapy 24 (40.00) 36 (60.00) 9 (31.03) 20 (68.97) 15 (48.39) 16 (51.61) 1.8799
Fasting 8(22.22) 6 (30.00) 2(12.50)
One-food diet 8(22.22) 3(15.00) 5(31.25)
Dietary supplement 13(36.11) 7 (35.00) 6 (37.50) 9.2466
Calorie restriction 4(11.11) 4(20.00) 0(0.00)
Non-response 3(8.33) 0(0.00) 3(18.75)
Exercise therapy 17 (28.33) 43 (71.67) 9 (31.03) 20 (68.97) 8(25.81) 23 (74.19) 0.2017
Aerobic 18 (41.86) 11 (55.00) 7 (30.43)
Aerobic -anaerobic? 24 (55.81) 9 (45.00) 15 (65.22) 3.1951
Non-response 1(2.33) 0(0.00) 1(4.35)
Behavior modification therapy 59 (98.33) 1(1.67) 29 (100.00) 0 (0.00) 30(96.77) 1(3.23) 0.9513
Pharmacotherapy 5(8.33) 55(91.67) 3(10.34) 26 (89.66) 2 (6.45) 29 (93.55) 0.2973
1 kind 9 (16.36) 1(3.85) 8(27.59)
2 kinds 12 (21.82) 5(19.23) 7 (24.14)
3 kinds 17 (30.91) 9 (34.62) 8(27.59) 71649
> 4 kinds 17 (30.91) 11 (42.31) 6 (20.69)

1) Values are presented as number (%). Analyzed using chi-square test.

2) Aerobic, Aerobic exercise; Aerobic - Anaerobic, Aerobic

exercise and Anaerobic exercise. There is no difference between the groups by chi-square test.
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Table 7. Body composition of the subjects according to level of education'!

Less educated (n=29)

More educated (n=31)

Preop? PIM3  PaMY  PsMI PoME  P12M”) P15M® Preop  PIM  P3M P6M  PSM  PI2M  P15M
ICW? 2380 2252 2198 2091 2147 2092 2218 23838 2289 2220 2150 21.06 2040 2091
(L) £3339 £2979 £3329 +£330° +347° £258° +3.429° £303° +£2.84% £2499PC £271°¢ £293° +£296° +247°
ECW'O 1458 1395 1340 1305 1356 13.14 1382 1476 1416 1349 1351 1336 1302 13.18
(L) £2.169 £1919 #2129 +£1990 £21790 £153° £211%° £1.83% #1729 £1.75°° £178°C +£190°° +£1.87° +1.57°°
TBW'" 3837 3647 3557 3398 3503 3407 3602 38645 3705 3588 3500 3340 3340 3407
(L) £5479 +487% +£5420 15240 +541° +£408° +553%° +4819 +450% £407°C £4.46°° +667° +481° +401°
FFM'2 5223 49.60 4849 4627 4773 4643 4908 5258 5051 4892  47.68 4676 4575 4643
(kg)  £7.40° £674%° £734%° 17140 +756° +£556° +7.4790 16479 +615% £549°C +602°° +652° +6.55° +5.46°
BFM'I 4597 4113 3527 2672 2466 2484 2728 4532 3940 3381 2702 2273 2133 21.69
(kg)  +9.04% +8.89% +928° £7.42° £822° £8.18° £11.96° +£12.16°% £11.70° +£9.58° +7.499 +454% +7.88° +7.25%
Viat'" 16460 13620 11380 9340 7450 73640 8680 179.40 149.80 131.30 9250 7610 7800 7210
(cm?) +43.85% +4227° +38.07° +36.06°% £27.149 +33.96% +46.26% +73.16° +68.20° +71.89° +39.19 £2689° +36.47° +38.48°
WIS 9819 9080 8374 7298 7239 7128 7634 9792 8990 8274 7470  69.59  67.08  68.13
(kg)  +14319 £13.10% +14.32°¢ +11.789 +14.329 +11.76% +18.18° +16.68° +14.88° +12.82° +10.33% +9.04% +10.65° +8.78%*

1) Values are Mean + SD. Analyzed using t-test, ANOVA followed by the Duncan's multiple range test.

3) P1IM, 1 Month Postoperation  4) P3M, 3 Month Postoperation

7) P12M, 12 Month Postoperation

11) TBW, Total Body Water

8) P15M, 15 Month Postoperation
12) FFM Free Fat Mass
*p <0.05 P15M of Less education vs. P15M of More education by t-test.

5) P6M, 6 Month Postoperation
9) ICW, Intracellular Water
13) BFM Body Fat Mass

2) Preop, Preoperation

6) P9M, 9 Month Postoperation

14) Vfat, Visceral fat area

10) ECW, Extracelluar Water
15) W, Weight

a-e values with different superscript letter are significantly dif-

ferent at p <0.05.

AAE 2ARF A3} 5 T 12701970 #5239 A)o)
7F oy & & 171 EolA thulsre] AAE A
o] AuSwHT fo)F o2 WA JERT (p < 0.05).
T A ARG 2SS darsol 2 52.2
+7.4kg, 52.6 + 6.5 kg2 JERO M 54 & 2Hashs 7
TS Ao 7 F 1T1Y Aol AnE-249.1£7.5
kg, THIIST-S 46.4 + 5.5 kgO & = A3} FA 55
° 2 F7ke Ao Z et

AA e 7o & 1571 2l AnSa 273 £12.0
kg, Thl$-2 21.7 + 7.3 kg2 thulsto] AnSH ot
S e T g foHR] APt Sle AeE o
Rt 4 A ANSTS 46.0 £ 9.0 kg, ThilS2 45.3
+ 122 kgl A 7 5 BF e § Ashe 43S B
Ok 20T a F 10 Al 27.3 £ 12.0 kg2
T 1270289 24.8 + 8.2 keell Bl S7FII O U 7= 5 6,
9, 12, 1570 BF AR FF0 2 UEhsth a2
Te T 1570 2ol 21.7 £ 7.3 kg2 & T 1270€ (21.3
+ 7.9 kg)# A UERs T

WAAWAA S T 08 W5 % A vle) $4 3 7
7ro] F7vehAA ashs A B & & olle
atol] AWSTE 934 + 36.1 cm?, ThlSS 92,51 +
39.19 em’2 F 28 =% JRARHEZ 0] 100 cm? ©]3}
2 79 B ® YERGATE F 2] f203]1 2o
© UERA] e¥dT.

AT 7= T 171 2ol 2nSa2 76.3 + 182 kg,
ThalS-2 68.1 + 8.8 kg= VER} 9421 2jol7} 2=
Ao & UEPSTH (Fig. 1, p<0.05). F 18 EF 54 356
NENAE FA3] ardhe 23S BAon, s
T 3 15089 F= T 10E (713 11.8 kg BT =
7} 3k, = F e A o2 YERdTH
T it £& 39| H|oF T X7 H3|

AT A & A, e 5 VI, Y, oY, I
4, 12709, 157899] vivt &7 x]3xe] H3lE Table 8o

100

== Less education
a5

~—@— More education

90

85

80

Weight (kg)

75

70

65

Preop P1M P3M PEM POM P12M P15M

Less education 98.19 908 8374 7298 7239 71.28 76.34

More education| 97.92 899 8274 747 69.59 67.08 68.13

Fig. 1. Weight changes of preoperation and postoperation
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Table 8. Change of nutritional assessment index'!

Less educated (n=29)

More educated (n=31)

Preop? PIM3I  P3MY  PeMd  PoMO  P12Mm7 P15ME) Preop PIM  P3M PSM  PSM  PI12M  PI15M
BMI°) 37.19 3439 3174 2775 27.17 2686 2852 3697 3398 31.44 2822 2632 2525 2573
(kg/m?) £4.299 £393° +432° +3.659 £3939 +3899 £5719 £6.219 +£546° +4.69° +3819 £3219° +£393° +3.34°%*
PBF'O)  46.63 4498 41.64 3696 33.40 3418 3453 4570 4308 3874 3572 3230 31.13 31.33
(%) +439 +50% +59° +74° +58° +65° +67° 549 +699 +93° +63°C +48°9 779 +7.49
whrl 099 097 094 090 08 0.89 088 099 096 094 091 088 088  0.88

£0.039 £0.03%° +£0.04° +0.04° +0.05° 0.05° +0.11° £0.04° £0.05%° +0.05° +0.05° +0.04¢ +0.05 +0.059
Obes'? 1757 1622 1499 131.1 1283 127.1 1344 1752 1609 147.4 1337 1246 1195 1218
(%) £19.79 +18.5° +19.6° #1719 +18.49 +18.69 +2559 +2889 +254° +21.8° +17.99 +151% +183° +158°

1) Values are Mean = SD. Analyzed using t-test.
Postoperation  5) P6M, 6 Month Postoperation
Month Postoperation  9) BMI, body mass index

2) Preop, Preoperation
6) P9M, 9 Month Postoperation
10) PBF, percent body fat

3) PIM, T Month Postoperation  4) P3M, 3 Month
7) P12M, 12 Month Postoperation  8) P15M, 15
11) WHR, Waist Hip Ratio  12) Obes, obesity degree

*p <0.05P15M of Less education vs. P15M of More education by t-test. a-e values with different superscript letter are significantly differ-

ent at p <0.05.

AAEATE. BMIE Aled 2o] 7 1§ BT 7% F 12
MNENA Fase AFE BAoy AusTde 4 F
15704 2ol & - 12714 Zpell vls)) 571 ¢ Aoz
ERaL, thlS2 e 5 12709 2k} 15709 2 frAE
sl el 7 5 15709 2pell AnStS 28,5+ 5.7
kg/m’E PG, TS 5% 15709 zpol] 257 +
3.4 kg/m’Z YERY f2149] Jolr} e Aoz vl
o (p <0.05).

A A WS- (percent body fat, PBF)¢} WHRS F 115 &
T e A vlEl| & F 73te] S FE sk
AEFe HYou T 5] #FoA9 ztole YERA]
FStTh HIRtEE e T 1V 2ol Tl S 119.5 +
18.3%=2 YER} BIRE]E 120%H0 S Uebgd)

BMIS} PEVIAIR 5 T4 25 s § I27RE7RE 3

AFE AES HAou & $ 150Y Al Sk A
oz Jehdth 4 3 171Y Xol] 2SS 1344 +
25.5%=2 Ve, hste 121.8 £ 15.8%= UER}
221 Aol 7} = A2 YERSTE (p < 0.05).

& Mot & F 60 MEIsHY X|E W3

AT A 9 WiE = WY e F oy AE
HAF AIE Table 990 AASITh F32E1E2 XA
AT UPERIA] G2 A 203.3 + 34.0 mg/dloA] & &
671 2}l 200.2 + 38.0 mg/dlo 2 JEh} 4 AT} 5<%
ol BPHART wkom, F OF BT & Y 5=
3 o7l 2] Bl Al FrolFQl zfeo|7} §le AoE U
Pt AnSToll e = A 206.8 £ 40.4 mg/dIolA] 5=
% 3 7)Y Z}ol] 201.2 + 42.6 mg/dIE 7HASFA o A

Table 9. Blood biochemical parameters in preoperation and 6 months postoperation'!

Less educated (n=29)

More educated (n=31)

Before After Before After
Total cholesterol (mg/dl) 206.83 + 40.41 201.18+ 42.61 199.35+25.03 199.29 +34.01
Triglyceride (mg/dl) 189.66 +116.24 126.09 +109.87* 163.32+74.59 92.25+ 33.56***
HbAlc (%) 6.12+0.67 5.57 £0.31*** 6.06+£0.97 5.44 +0.43***
ASTZ (1U/L) 32.41+17.90 19.40 +8.09** 33.52+19.42 18.17 £7.29**
ALT3 (U/L) 44.17 +34.05 16.05+8.57*** 38.07 £32.19 1213+ 4.16***
Total protein (g/dl) 7.40%0.46 7.36+£0.48 7.70£0.58 7.43+0.56*
Albumin (g/dl) 4.47 £0.30 4.51+0.32 4.50+0.23 4.46+£0.31
Total bilirubin (mg/dl) 0.43+0.16 0.68 £0.33*** 0.58 +£0.29 0.80+0.40*
BUN* (mg/dl) 12.24+3.09 10.64 +2.57* 12.03+2.69 12.00+3.67
Creatinine (mg/dl) 0.73%£0.13 0.70£0.10 0.74%0.16 0.70£0.11
Hemoglobin (g/dl) 13.72+1.10 13.58£1.04 13.76 £0.62 13.40 £ 1.03*
Hematocrit (%) 42.07 £2.97 40.64 £ 2.72% 41.92+1.73 40.46 +2.77*

1) Values are Mean + SD. Analyzed using paired t-test.

4) BUN, Blood Urea Nitrogen

2) AST, Aspartate Transaminase

*p <0.05, **p <0.01, **p <0.001 Before vs. After, by paired t-test.

3) ALT, Alanine Transaminase
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