T @EA] S AF3] G FEFEI 2] 24(6): 485~496, 2019
https://doi.org/10.5720/kjcn.2019.24.6.485
ISSN 1226-0983 (print) / 2287-1624 (on-line)

RESEARCH ARTICLE

T ARREE Z2RlE o] 43 ARz HoloEr} £ Aol
el FA% o) AFRbET A AAA R mAE e
Hhel) - o] {2 - eim)

RS, IR, ), s AEedokEst ek, 3, e st A Eed ks, a
Effects of Low-Calorie Diet Including High Protein-Low Carbohydrate Protein Bar on Weight
Loss and Serum Lipid Indicators in Overweight Women according to Dietary Compliance

Dasom Park" - Hyun Joo Lee? - Sook Mee Son®"

UDepartment of Clinical Nutrition, Seoul National University Bundang Hospital, Seongnam, Korea, Internship
Y Department of Food Science and Nutrition, The Catholic University of Korea, Bucheon, Korea, graduate student
YDepartment of Food Science and Nutrition, The Catholic University of Korea, Bucheon, Korea, Professor

Corresponding author ABSTRACT

Sook Mee S . L ,
D(::(r))artme:nt grleood Scienceand ~ OPiectives: This study was conducted to investigate the effect of a 6-week low-calorie
Nutrition, 43, Jibong-ro, diet (LCD) program including high protein-low carbohydrate protein bar on weight loss,
Bucheon-si, Gyeonggi-do blood pressure, and blood lipid profile in 40 overweight women according to dietary
14662, Korea compliance.

Tel: (02) 2164-4318 Methods: Subjects were 62 healthy overweight women (BMI>23.0 or body fat
Fax: (02) 2164-6583 percentage > 28%), aged 20~59 yrs who were provided a high protein-low carbohydrate

E-mail: sonsm@catholic.ac.kr protein bar (each 35g, 154 kcal, protein energy %: 28.6%, carbohydrate energy %:
38.7%) as part of dinner for 6 weeks. Forty subjects who completed the whole diet
Received: November 15, 2019 program were categorized into high compliance (HC) group (days of eating protein

Revised: December 6, 2019 bar > 5 weeks) or low compliance (LC) group (days <5 weeks).
Accepted: December 8, 2019

Results: Energy intake significantly decreased from 1,867.5 kcal at baseline to 1,137.4
kecal at 6 weeks for the HC group and from 1,971.7 kcal to 1,362.2 kcal for the LC
group, respectively. On the other hand, a significant increase in protein energy
percentage was observed in each group (HC group: 3.5%, LC group: 2.2%). Both
groups showed significant decreases in weight (HC group: 1.8 kg, LC group: 1.1 kg),
BMI, fat mass, systolic blood pressure, total cholesterol, and LDL-cholesterol.
Reduction of body fat percentage and diastolic blood pressure were only observed in
the HC group.

Conclusions: The inclusion of a high protein-low carbohydrate protein bar as part of a
low-calorie diet for a short period can be effective to achieve weight loss and
concomitantly improve blood cholesterol level without serious physiological side
effects. More evident results can be achieved by eating a diet with low calorie diet
including high protein-low carbohydrate protein bar for more than 5 weeks.
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Table 1. Nutritional profile of high protein-low carbohydratre profein

bar*

Serving size 350¢g
Calories 154.0 kealf
Total fat 63 g
Cholesterol 0.0 mg
Saturated fatty acid 129
Total carbohydrate 149 g
Fiber 259
Protein 11.0g
Sodium 96.5 mg

* Ingredients: Isolated soybean protein, Brazil nut, Aimond, Peao-
nut, Lentils, Brown rice, Peanut butter, Fructo oligosaccharide,
Honey, Grain syrup, Cranberry, Vanilla powder

T Nutrients of protein bar were analyzed by SGS Korea (Seoul,
Koreq)
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Table 2. General characteristics according fo the group

Variables HC (n=23) LC(n=17) p-value"
Age (years) 28.4+109 375+13.0 0.0363
BMI (kg/m?) 244+ 24 244+ 36 08173
Past diet experience

Yes (%) 22 (95.7) 13(76.5) 0.1437
Numlboer of diet experience n (%)

Once 4(18.2) 3(23.1)

2 — 3 fimes 10 (45.5) 3(23.1)

) 0.5695

4 - 5 times 3(13.6) 2(15.4)

More than 6 times 5(22.7) 5(38.5)
Experience of yo-yo n (%)

More than 1 fimes 19 (82.6) 9529 0.0287
Currently on diet n (%)

Yes 14 (60.9) 11 (64.7) 0.8043

Values are Mean = SD or N (%)

1) Pvalue determeined by t-test for confinuous variable and
Fishers exact fest for categorical variable.

HC: High compliance

LC: Low compliance
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Table 3. Changes of nutfrient infake of each group comparing baseline, 3 weeks and éweeks
Variables Claossification Baseline 3 weeks 6 weeks
Energy (kcal) HC (n=23) 1,867.5 + 599.3 1,163.9 + 182,7%xx* 1,137.4 + 230.7%**
LC (n=17) 1,971.7 = 4253 1,491.7 + 493.5%* 1,362.2 + 466.3%**
Carbohydrate (g) HC 231.8 = 75.3 140.9 + 26.0%** 138.2 = 36.5%**
LC 258.9 = 52.5 183.6 + 5@ 3**x* 174.4 = 59 8%k
Protfein (Q) HC 742 =+ 28.9 B3.5 = 14.7%x* 551 = 159%*
LC 75.1 = 19.6 639 = 21.7 58.6 = 18.4%*
Fat (g) HC 63.4 + 26.3 41,2 = 13.2%* 39.1 £ 9]k
LC 67.0 = 22.7 528 = 222 46,1 = 20.9%**
Carbohydrate HC 50.3 + 8.6 488 + 79 484 = 7.7
(% energy) LC 531 = 60 500 + 7.4 517 = 65
Protein (% energy) HC 168 = 3.1 183 =  3.2*% 193 = 3.4%*
LC 163 = 2.5 172 = 2.6* 175 = 2.9
Fat (% energy) HC 305 = 7.8 31.6 =+ 6.9 31.2 + 5.1
LC 30.1 = 52 312 = 45 29.7 = 53
Fiber (g) HC 16.0 + 6.2 160 = 59 170 = 80
LC 18.8 = 5.1 166 = 4.6 16.6 = 45
Calcium (mg) HC 4149 = 2274 346.2 = 111.1 330.6 = 108.5
LC 5121 = 1473 4115 + 18256 4222 + 1857
Phosphorus (mgQ) HC 992.3 = 358.8 784.2 + 216.9* 802.1 = 209.9*
LC 1,089.1 = 2121 922.0 + 304.2* 874.0 = 265.5%
Iron (Mg) HC 144 + 5.4 100 £  3.7%%* Q.7 £ 3. 2kkx
LC 15.2 = 4.8 123 = 4.2 11.6 = 3.2%*
Sodium (Mg) HC 3,162.9 = 1,467.8 1,855.0 + 816.0%** 1,652.6 = 669.2%*x
LC 3,384.7 = 1,075.7 2,700.6 = 862.9 2,601.7 = 977.5%
Potassium (mg) HC 1,989.5 + 6023 1,864.8 + 506.9 1,941.8 + 749.5
LC 2,362.5 = 561.9 2,118.3 = 609.4 2,098.2 = 702.9
Vitamin A (ug RAE) HC 358.9 = 214.1 2534 = 151.8 226.3 = 129.7*
LC 4404 + 197.7 319.8 + 138.3* 287.2 + 162.5%
Thiamine (mg) HC 1.5 = 0.5 1.1 = 0.3%* 1.1 = O.4%**
LC 1.8 = 0.6 1.4 = 0.6** 1.3 = 0.6**
Riboflavin (Mg) HC 1.2 + 0.3 1.1+ 04 1.1+ 04
LC 1.5 = 0.4 12 = 0.5* 1.2 = 0.4
Niacin (mg) HC 1562 + 7.7 9.0 =  2,9%* 8.6 £ 27wk
LC 142 + 5.6 105 =  4.2* 89 = 2.8
Vitamin C (mg) HC 455 + 36.7 469 = 37.8 372 = 399
LC 97.4 =+ 80.9 49.7 = 33.4*% 522 + 284
Values are mean = SD
Significantly different compared fo baseline measurement by paired t-test. *: p<0.05, **: p<0.01, ***: p<0.001

HC: High compliance, LC: Low compliance
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Table 4. Changes of body composition and blood pressure of each group comparing baseline, 3 weeks and éweeks

Variables Classification Baseline 3 weeks 6 weeks
Weight (kg) HC (n=23) 633 = 82 62,1 £ 8. ]%kk 61.5 £ 8.0%*x
LC (n=17) 612 = 94 605 = 90 60.1 £ Q3%
BMI (kg/m?) HC 244 + 24 23.9 = 2.4% 23.7 +  2.4%xx
LC 244 + 3.6 241 = 34 24,0 + 3.4%*
Skeletal muscle mass (kg) HC 218 = 25 21.6 = 25 214 = 25
LC 21,1 = 23 212 = 25 208 =+ 22
Fat free mass (kQ) HC 403 = 4.2 399 = 4.3% 39.7 + 4.3*
LC 390 = 3.9 393 £ 44 387 + 3.7
Body fat mass (kg) HC 230 = 5.1 222 + B *** 21.8 + B50%**
LC 222 + 63 21.2 + 6.3* 21.4 + 6.4*
Percent body fat (%) HC 360 = 4.1 354 + 4.5% 35.2 £ 4.4%*
LC 35.7 = 49 346 =+ 58 350+ 52
Total body water (kg) HC 299 + 3.1 292 + 3.1 290 = 3.1
LC 286 = 29 288 + 3.2 284 + 28
Systolic blood pressure (MmHQ) HC 1233 = 134 1220 = 12.9 117.2 = 9.8*
LC 1259 = 14.7 121.8 = 14.0 120.2 = 14.8*
Disatolic blood pressure (mmHg) HC 750 = 11.6 735 = 104 70.6 = 11.1*
LC 75.6 = 10.9 728 + 85 727 = 9.3

Values are mean += SD

Significantly different compared to baseline measurement by paired t-test. * p<0.05, **: p<0.01, ***: p<0.001

HC: High compliance, LC: Low compliance
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Table 5. Changes of serum indicators of each group comparing baseline and 6 weeks

Variables Classification Baseline 6 weeks
Total cholesterol (mg/al) HC (n=23) 189.6 = 352 122.8 =+ 24 5%**
LC (n=17) 1741 = 24.4 116.0 = 18.4%**
Triglyceride (mg/dl) HC 99.7 = 57.7 88.5 = 46.9
LC 100.5 = 45.8 97.2 = 37.3
HDL cholesterol (mgy/alL) HC 58.4 + 14.1 58.1 + 13.7
LC 608 = 12.7 588 = 9.1
LDL cholesterol (mg/dl) HC 110.9 = 30.6 58.1 = 17.6%%*
LC 93.5 = 17.7 50.2 = 12.3%**
Fasting blood glucose (mg/dL) HC 984 = 9.1 990 = 11.9
LC 933 = 70 946 = 9.6

Values are mean = SD

Significantly different compared to baseline measurement by paired t-fest. *: p<0.05, **: p<0.01, ***: p<0.001

HC: High compliance, LC: Low compliance



Table 6. Changes in length of activity of each group comparing baseline, 3 weeks and 6 weeks

Variables Clossification Baseline 3 weeks 6 weeks
Sleeping
Weekdays (min) HC (n=23) 3926 + 550 414.8 + 48.4* 4161 + 48.1%
LC (n=17) 4200 = 60.0 4465 = 670 400.6 = 79.3
Weekend (min) HC 4935 = 940 499.6 = 89.8 497.0 = 76.1
LC 4959 = 99.6 5029 = 71.6 508.2 + 67.5
Light activity
Weekdays (min) HC 347.8 = 182.0 361.3 = 178.5 324.8 = 159.4
LC 291.2 + 173.9 280.6 += 165.0 222.4 +137.1
Weekend (min) HC 358.7 + 168.1 374.3 = 160.3 3743 + 1825
LC 3124 = 11438 284.1 = 130.0 250.6 + 148.8
Moderately light activity
Weekdays (min) HC 333.9 + 193.0 293.0 = 154.8 310.4 + 133.4
LC 277.1 = 1452 2559 = 111.3 305.3 £ 119.2
Weekend (min) HC 256.5 + 156.6 2257 = 808 2335 +117.6
LC 204.7 = 138.8 208.2 + 83.2 1941 = 743
Moderate activity
Weekdays (min) HC 205.7 + 135.1 188.3 = 95.1 199.6 + 124.2
LC 220.6 + 97.8 2153 = 1229 220.6 + 108.1
Weekend (min) HC 1565 = 96.9 1568.3 = 117.2 148.7 = 100.9
LC 1453 = 69.3 172.9 = 105.3 180.0 £ 94.9
Heavy activity
Weekdays (min) HC 87.0 = 853 900 = 804 948 = 59.4
LC 127.1 = 1134 1182 = 76.1 1429 = 81.1
Weekend (min) HC 863 = 71.7 88.7 = 590 89.6 = 49.9
LC 131.8 = 143.6 109.4 = 74.2 171.2 £ 129.4
Severe activity
Weekdays (min) HC 324 = 283 430 = 478 422 + 354
LC 529 £ 392 56.5 =+ 40.9 88.2 + 96.3
Weekend (min) HC 56.7 £ 652 56.1 + 588 5562 + 428
LC 94.7 = 118.0 90.0 = 120.9 93.5+ 814
Very severe activity
Weekdays (min) HC 40.7 =+ B3.6 49.6 + 523 522 + 48.0
LC 51.2 + 495 67.1 = 514 60.0 = 43.7
Weekend (min) HC 31.7 = 345 37.4 = 53.0 4.7 = 41.2
LC 5563 = 740 724 = 750 42,4 = 487

Values are mean += SD

Significantly different compared to baseline measurement by paired t-fest. *: p<0.05, **:

HC: High compliance, LC: Low compliance

o A =Tk H ek vlE
HC-2] 13.0%, LCi-2] 0%° = ko) Ft7ke] 2f
o7} ATk AR A& =AY e 18 A =7 vlEo]
HC*9] 13.0%, LC2] 11.8%°1910m, 2ol thalir=

p<0.01, *** p<0.001

HC9) 17.4%, LC2) 11.8%7} =71AY A 22A
AT SRS w7k #2014 Aol igleh 22 E
HES A A o= 977} JIEAY ob FE vk Btk At
o] HC-2 79 34.8%, LC*2] 4% 58.8% o1 ¢
2] WiEe] vl E s 17F AEAAY ol AEThL ¢
ARl HCS] 4% 60.9%, LC 2] 739 70.6%%ith.
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Table 7. Proportion of the subjects who reported the physiological
side effects and difficulties at 6 weeks of the diet

program
Variables HC LC p-valug®
Offen hungry 0.2243
Very unlikely or unlikely 13 (56.5) 8(47.1)
Neutral 7 (30.4) 9(52.9)
Very likely or likely 3(13.00 0( 00
Feel dizzy 0.9501
Very unlikely or unlikely 11(47.8) 9(52.9)
Neutral 9(39.1)  6(35.3)
Very likely or likely 3(13.0 2(11.8)
Thirst 0.6187
Very unlikely or unlikely 12(62.2) 7(41.2)
Neutral 7 (30.4) 8(47.1)
Very likely or likely 4(17.4)  2(11.8)
Bored with profein bar as a meal 0.3659
Very unlikely or unlikely 2(87) 3(07.7)
Neutral 13 (56.5) 6(35.3)
Very likely or likely 8(37.8) 8(47.1)
Difficult eating a protein bar regularly 0.1939
Very unlikely or unlikely 10(43.5) 3(17.7)
Neutral 5(21.7) 4( 25
Very likely or likely 8(34.8) 10(58.8)
Difficult to stay on the diet when eating out 0.6437
Very unlikely or unlikely 2(87) 0(0.0
Neutral 7(30.4) 5(29.4)
Very likely or likely 14 (60.9) 12 (70.6)

Values are n (%)
a) p-value determeined by Fisher exact test
HC: High compliance, LC: Low compliance
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