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Abstract \\\
Rationale: Although there are several reports on the effect of herbal medicine on weight loss in adults, evidence supporting its |
efficacy and safety in obese pediatrics is insufficient. Herein, we clinically investigated the preliminary experience of community-based
healthcare program in cases of childhood obesity treated with an herbal complex, Slim-diet (SD), along with lifestyle modification.

Patient concerns: Seventeen subjects with childhood obesity participated in a community-based healthcare program, which
consisted of twice-a-week play type physical activity and dietary counseling program with simultaneous twice-a-day administration of
SD for 4 weeks.

Diagnoses: The data of 13 obese pediatrics (body mass index [BMI] > the 95th percentile for children of the same age and sex) in
their 3rd to 6th grade who finally completed at least 6 visits out of a total of 8 visits of the program including baseline and endpoint
assessments were analyzed.

Interventions: Participants received 20g of SD daily. Simultaneously, play-type physical activity program with an exercise
therapist and dietary counseling with a dietitian for lifestyle modification were conducted at every visit. Body composition, blood
chemistry, the Korean Youth Physical Activity Questionnaire (KYPAQ) score, and the preference for salt density and sugar content
were assessed at baseline and endpoint.

Outcomes: After SD administration, body mass index decreased from 26.74 +2.11kg/m? to 26.50 +2.20kg/m? (P < .05) with
statistically significant increases in height, weight, and skeletal muscle mass. The results of blood chemistry and the KYPAQ score
showed no significant change. The preferences for salt density were improved in 8, maintained in 2, and worsened in 3 participants
and those for sugar content were improved in 6 and maintained in 7 participants with no worsening.

Lessons: In the present study, we showed the clinical effects of SD with lifestyle modification in patients with childhood obesity who
participated in community-based healthcare program. Further clinical studies investigating the effects of SD are required.

Abbreviations: BFM = body fat mass, BMI = body mass index, FBS = fasting blood sugar, HDL-chol = high-density lipoprotein
cholesterol, IRB = institutional review board, KYPAQ = Korean Youth Physical Activity Questionnaire, LDL-chol = low-density
lipoprotein cholesterol, PBF = percent body fat, SD = standard deviation, SD = Slim-diet, SMM = skeletal muscle mass, SPSS =
statistical package for the social sciences, T-chol = total cholesterol, TG = triglyceride.

Editor: Maya Saranathan.

Trial registration: Clinical Research Information Service, KCTO003964. Registered 21 May 2019, https://cris.nih.go.kr/cris/search/search_result_st01_en.jsp?seq=
14070&Itype=&rtype=

This study was reviewed and approved by the Institutional Review Board of the Korean Medicine Hospital of Kyung Hee University at Gangdong [KHNMCOH 2019-04-
002]. Any important protocol modifications were made known to relevant parties and/or individuals (e.g., investigators and IRB). All participants signed a written
informed consent.

The study was supported by the Society of Korean Medicine for Obesity Research.

The authors declare that there are no conflicts of interest.

The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request.

@ Department of Korean Rehabilitation Medicine, College of Korean Medicine, Kyung Hee University, Seoul, © Department of Health Promotion, Public Health Center,
Yongin-si, Gyeonggi-do, Republic of Korea, © Department of Korean Rehabilitation Medicine, College of Korean Medicine, Dongguk University, Goyang-si, Gyeonggi-do,
9 Shinkang Korean Medicine Clinic, ©Symphony Korean Medicine Clinic, Seoul, Republic of Korea.

) Correspondence: Won-Seok Chung, Department of Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Kyung Hee University, 26 Kyungheedae-
ro, Dongdaemun-gu, Seoul, Republic of Korea (e-mail: omdluke@khu.ac.kr).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

How to cite this article: Kim KW, Kim SJ, Kim H, Shin SU, Song J, Chung WS. Clinical effects of Slim-diet, with lifestyle modification for childhood obesity in
community-based healthcare program: A case series. Medicine 2020;,99:26(€20817).

Received: 2 October 2019 / Received in final form: 23 April 2020 / Accepted: 21 May 2020
http://dx.doi.org/10.1097/MD.0000000000020817


https://cris.nih.go.kr/cris/search/search_result_st01_en.jsp?seq=14070&x0026;ltype=&x0026;rtype
https://cris.nih.go.kr/cris/search/search_result_st01_en.jsp?seq=14070&x0026;ltype=&x0026;rtype
mailto:omdluke@khu.ac.kr
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000020817

Kim et al. Medicine (2020) 99:26

Medicine

Keywords: childhood obesity, herbal medicine, community care, lifestyle modification \

1. Introduction

Childhood obesity is a common disease with high risk for
multiple comorbidities previously considered to be “adult”
diseases, affecting children’s health and psychological well-
being.!"*! The prevalence of childhood obesity has increased
worldwide over a short period of time, becoming a global
epidemic.!**! Evidence-based clinical guidelines conclude that
treatment programs should be multicomponent, targeting
changes in diet, physical activity, and sedentary behaviors.!®”!
Although lifestyle modifications including dietary changes aimed
at decreasing caloric intake and increasing the physical activity
have shown only moderate effects on weight loss, information on
the efficacy and safety of medications and bariatric surgery for
weight loss in children is still limited.!-*"!

Considering the limitations of conventional treatment options
for childhood obesity, herbal medicines, which have recently
been administered as anti-obesity agents based on the results of
several experimental and clinical studies, could be considered
complementary and alternative treatment options.!'~'* Recent-
ly, clinicians and investigators have significantly emphasized the
importance of the socio-environmental context where decisions
related to health behaviors are being made and the components of
community-based obesity interventions for weight loss in
childhood obesity are applied.!*! Still, there is an inconsistency
on the effect of multicomponent community-wide interventions
in the available studies,"® and a few clinical trials have examined
the effect of community-based lifestyle modification program
combined with herbal medicinal treatment for childhood
obesity.'”!

Herein, we describe the preliminary experience of community-
based healthcare program in 13 cases of childhood obesity
treated with an herbal complex, Slim-diet (SD), with lifestyle
modification. This retrospective study aimed to investigate the
effect of community-based lifestyle modification program
combined with herbal medicinal treatment on body composition,
blood chemistry, physical activities, and preference for salt
density and sugar content in obese pediatrics.

2. Case report

2.1. Patient eligibility

The data of obese pediatrics (body mass index [BMI] > the 95th
percentile for children of the same age and sex) in their 3rd to 6th
grade who participated in the study and completed at least 6 visits
out of a total of 8 visits (twice a week for 4 weeks) of the health
promotion service program of Suji-gu Public Healthcare Center
(Yongin-si, Gyeonggi-do, Korea) including baseline and endpoint
assessments were analyzed. We excluded participants with
hereditary disorders or endocrine diseases that could be one of
the reasons of symptomatic or secondary obesity. Participants
whose guardians voluntarily agreed to participate in the
healthcare program and signed written informed consent form
including agreement on personal information were finally
included in the study. The research protocol was registered with
the Clinical Research Information Service of Korea
(KCT0003964) and was reviewed and approved by the

Institutional Review Board (IRB) of the Korean Medicine
Hospital of Kyung Hee University at Gangdong (KHNMCOH
2019-04-002).

2.2. Methods and intervention

Seventeen participants participated in community-based health-
care program, which consisted of play-type physical activity
program, dietary counseling, and administration of SD, with
twice-a-week visits for 4 weeks from July 31 to August 23, 2018.
Participants received 20g of SD (Saerom Pharmaceutical Co.,
Ltd., Anseong-si, Gyeonggi-do, Korea) daily. The soft extract of
SD was obtained by performing the following process: 3 hours of
hot water extraction of 15 species of medicinal herbs, which were
blended in a specific ratio (Table 1) and concentration and were
finally mixed with the concentrate with Oryzae Gluten at a ratio
of 4:6. SD was administered twice daily after breakfast and
dinner for 4 weeks. Adherence and response to the prescription of
SD was monitored by a doctor of Korean medicine licensed by the
Korean Ministry of Health and Welfare with greater than 10
years of clinical experience. Simultaneously, play-type physical
activity program with an exercise therapist and dietary
counseling with a dietitian for lifestyle modification were
conducted at every visit.

To evaluate the effects of community-based healthcare
program with SD, body composition (i.e., BMI, body fat mass
[BEM], skeletal muscle mass [SMM], percent body fat) measured
using InBody 520 (Biospace, Seoul, Korea), blood chemistry (i.e.,
fasting blood sugar, total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol [LDL-chol],
triglyceride [TG]), the Korean Youth Physical Activity Question-
naire (KYPAQ) score,!'®! and 4-step preference for salt density
(no salty, less salty, normal, and much salty) and sugar content
(no sweet, less sweet, normal, and much sweet) were assessed at
baseline and endpoint. Specific symptoms or adverse events were
reported at every visit.

The ratio of medicinal herbs in Slim-diet.

Medicinal herb Scientific name Ratio
Ginseng radix Panax ginseng C.A. MEY. 1
Citri Pericarpium Citrus unshiu MARKOVICH 4
Mori Folium Morus alba L. 6
Coicis Semen Coix lachrymal-jobi var. ma-yuen (ROMAN.) STAPF 6
Poria Poria cocos (SCHW.) WOLF 4
Polyporus Polyporus umbellatus (PERS.) FRIES 4
Acanthopanacis Cortex Acanthopanax sessiliflorus (RUPR. et MAX.) SEEM. 2
Eucommiae Cortex Eucommia ulmoides OLIV. 2
Rehmanniae Radix Preparat Rehmannia glutinosa (GAERTNER) LIBOSCH. 6
Lycii Fructus Lycium chinense MILL. 4
Angelicae gigantis Radix  Angelica gigas NAKAI 2
Cnidii Rhizoma Cnidium officinale MAKINO 2
Benincasae Semen Benincasa hispida (THUNB.) CONG. 2
Mori Ramulus Morus alba L. 2
Pini Folium Pinus densiflora Siebold et Zuccarini 2
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2.3. Data analysis

Data were presented as mean +standard deviation. Paired ¢ tests
and Wilcoxon signed rank tests were conducted to evaluate the
mean differences between before and after treatment data.
Statistical significant level was P <.05. Statistical analysis was
performed using Statistical Package for the Social Sciences for
Windows (version 18.0; International Business Machines Corp.,
Armonk, NY).

2.4. Results of therapy

Overall, 13 participants among the 17 participants were included
in the final analysis except for the 4 participants (1 for not
completing atleast 6 visits and 3 for unclear results of TG and LDL-
chol). The results of the paired # test comparing before and after
treatment indicated statistically significant increases in weight
(P <.001), height (P=.001),and SMM (P =.003) with a significant
decrease in BMI (P=.041) (Table 2). There were no statistically
significant differences in the results of blood chemistry before and
after treatment (Table 3). The KYPAQ scores decreased from
23.54+2.60 to 22.31+3.82, but were not statistically significant
(P=.270). In the test of taste sense, preferences for salt density were
improved in 8, maintained in 2, and worsened in 3 participants and
those for sugar content were improved in 6 and maintained in 7
participants with no worsening. During the entire treatment
period, no adverse events were reported.

3. Discussion

Childhood obesity is considered as “one of the most serious
public health challenges of the 21st century” by the World Health
Organization.”! As various obesogenic environments contribute
to childhood obesity, the socio-ecological model has been used to
explain the complex biopsychosocial nature of childhood
obesity.!" Although multi-setting, multicomponent communi-
ty-based interventions have shown promise in preventing
childhood obesity, there is still an inconsistency on the effect
of multicomponent community-wide interventions in the avail-
able studies.!"*>'®! Moreover, a few clinical trials have examined
the effect of community-based lifestyle modification program
combined with herbal medicinal treatment for childhood
obesity."”! In the present study, we showed the clinical effects
of an herbal complex, SD, with lifestyle modification in 13
patients with childhood obesity who participated in community-
based healthcare program.

In this healthcare program, SD was selected as herbal medicinal
treatment among various herbal medicines used in the previous
studies on adult or childhood obesity.[1%1%1%2%1 Herbal
medicines, with Ephedra Herba as the main ingredient, have
recently been administered as anti-obesity agents based on the
results of several experimental and clinical studies.['%121417:201
However, considering that prescription of herbal medicines,
especially for those with strong pharmacological action or with
high risk, such as Ephedra Herba, needs to be customized
according to individual characteristics to assure the best efficacy
and safety,['*?!1 SD was adapted in this program because it is
more suitable for this generalized prescription process compared
to other herbal medicines. SD only consists of herbal medicines
with low risk, which are classified as food category and showed
anti-obesity effects in the previous experimental studies. SD also
showed positive effect on weight loss in a clinical trial with obese
premenopausal Korean females.”!

Baseline characteristics and changes in the morphometric parameters.

Table 2

Percent body

Skeletal muscle

Body fat
mass (kg)

Before

Body mass

fat (%)

mass (kg)

Before

index (kg/m?)

Before

Weight (kg)

Before

Height (cm)

Before

After After After After Before After

After

Sex/age (yr)

66.7 69.1 27.5 27.4 26.6 26.5 21.4 22.9 39.9 38.3

158.7
159.6
154.8
164.5
152.4
141.0

155.8
156.1
150.6
162.7
150.5
139.3
1436
141.3
165.4
143.5
1479
150.6
163.3
151.569+8.62

FA1

471

49.5

229

209

3r.7

38.0

314

315

79.9

76.8

M/10

39.4

39.6

19.9

19.2

23.9

23.6

25.4

26.3

60.8

59.6
6

M/9
M/12

319

314

26.2

259

22.2

21.6

25.8

26.0

69.7

8.7

58.5 59.1 25.8 254 23.8 239 18.3 18.5 40.6 40.5
4

5
4

M1

34.8

36.1

15.0

14.9

156.5

16.2

224

23.1

44.6

4.9
2.7
9.4

M/9

1455 53.4 25.6 25.2 21.9 22.5 16.2 16.2 41.6 422
142.6
168.3
1453
150.4

1562.3
165.1

M/10

36.9

34.6

17.2

17.2

18.8

17.1

25.1

24.7

51.0

M/9
M2

25.9

27.7

29.0

27.8

18.3

19.4

25.9

25.7

70.8

70.2

43.8

441

18.7

18.2

271

26.7

29.3

29.4

61.8

60.6

M1

10

11
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36.7

36.5

21.3

20.5

22.7

21.6

27.3

271

61.8

59.3

M1

39.5

40.8

19.9

19.4

24.2

24.8

26.4

26.9

61.2

60.9

M/9

12
13

21.9 21.4 29.4 29.9 29.3 28.6

+220 2332+544 2344+536 20.72+4.43 21.35'+4.68 37.82+6.09 37.35+595

275
26.50% +

4.8 74.9 28.0

+8.93 61.78+950 62.937+9.88 26.74+2.11

7

M2
10.46+1.20

P

153.86

Total (mean +SD)

*

P<.001, based on the paired t-test comparing the before treatment and after treatment data
"P< .01, based on the paired t-test comparing the before treatment and after treatment data.
#P< .05, based on the paired t-test comparing the before treatment and after treatment data.

SD

standard deviation.
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Changes in the biochemical parameters.

Biochemical Baseline After Treatment

Parameters (md/dL) (mean +SD) (mean+SD) P value

Triglycerides 136.46+61.76 135.54 +66.02 972"

Total cholesterol 161.62 +22.51 172.62+21.77 0577

High-density lipoprotein 41.77£8.34 44.08+10.09 305"
cholesterol

Low-density lipoprotein 92.15+21.84 101.08+18.69 142"
cholesterol

Fasting blood sugar 86.00+4.66 86.54+5.65 7387

" The Palue is the result of Wilcoxon signed-rank test comparing the before and after treatment data.
"The P value is the result of the paired ¢ test comparing the before and after treatment data.

In this study, we showed significantly positive effects of SD
with lifestyle modification on BMI, height, and SMM, but with
weight gain in patients with childhood obesity, which also
suggests its positive effect on one’s growth. It is different from the
results of the previous studies of Korean medicinal treatments on
childhood obesity using herbal medicines usually containing
Ephedra Herba, which showed a more positive effect on BMI,
weight, and BEM, but none on SMM and height."”*°! The
KYPAQ score used to assess physical activity showed no
significant change, which corresponds to the results of a previous
systematic review on community-wide interventions for increas-
ing physical activity.!"®! In the test for taste sense, the preferences
for salt density and sugar content mostly improved or were
maintained, which suggests a positive effect on dietary behavior.

Considering that the evaluation of multi-setting, community-
based childhood obesity prevention interventions can often be as
complex as the problem of obesity itself,/*?! the initial purpose of
this study, that is, to examine the effect of community-based
lifestyle modification program combined with herbal medicinal
treatment for childhood obesity, is worth reporting. Moreover, SD
showing relatively positive effect only with low risk food category
herbs without Ephedra Herba is greatly significant. However, lack
of a control group which is a limitation of case series study design
and short follow-up period might have led to multiple errors and
biases. Further clinical studies with appropriate trial design to
confirm the clinical effects of SD are required.

4. Conclusion

In this study, we showed significantly positive effects of SD with
lifestyle modification on BMI, height, and SMM. The KYPAQ
score used to assess physical activity showed no significant
change and the preferences for salt density and sugar content
mostly improved or were maintained, which suggests a positive
effect on dietary behavior. Further clinical studies are needed.

Acknowledgments

The authors would like to appreciate the contributions of all the
participants.

Author contributions

Conceptualization: Koh-Woon Kim, So-Jin Kim, Hojun Kim,
Seung-Uoo Shin, Jaechul Song, Won-Seok Chung
Data curation: Koh-Woon Kim, Won-Seok Chung

Medicine

Formal analysis: Won-Seok Chung, Hojun Kim

Investigation: So-Jin Kim, Seung-Uoo Shin, Jaechul Song

Methodology: Koh-Woon Kim, Won-Seok Chung

Writing — original draft: Koh-Woon Kim, So-Jin Kim

Writing - review & editing: Hojun Kim, Seung-Uoo Shin, Jaechul
Song, Won-Seok Chung

References

[1] Han JC, Lawlor DA, Kimm SYS. Childhood obesity. Lancet
2010;375:1737-48.

[2] Reilly JJ. Descriptive epidemiology and health consequences of
childhood obesity. Best Pract Res Clin Endocrinol Metab 2005;
19:327-41.

[3] Sinha R, Fisch G, Teague B, et al. Prevalence of impaired glucose
tolerance among children and adolescents with marked obesity. N Engl J
Med 2002;346:802-10.

[4] Lobstein T, Baur L, Uauy R. Obesity in children and young people: a
crisis in public health. Obes Rev 2004;5:4-85.

[5] World Health Organization. Diet, nutrition, and the prevention of
chronic diseases: report of a joint WHO/FAQ expert consultation. Vol.
916. World Health Organization, 2003.

[6] Bray GA, Frithbeck G, Ryan DH, et al. Management of obesity. Lancet
2016;387:1947-56.

[7] Mulvihill C, Quigley R. The management of obesity and overweight: an
analysis of reviews of diet, physical activity and behavioural approaches;
evidence briefing summary. Health Development Agency, 2003.

[8] Ho M, Garnett SP, Baur LA, et al. Impact of dietary and exercise
interventions on weight change and metabolic outcomes in obese
children and adolescents: a systematic review and meta-analysis of
randomized trials dietary and exercise interventions and obesity dietary
and exercise interventions and obesity. JAMA Pediatr 2013;167:759-68.

[9] Reinehr T. Effectiveness of lifestyle intervention in overweight children.
Proc Nutr Soc 2011;70:494-505.

[10] Boozer C, Nasser J, Heymsfield S, et al. An herbal supplement containing
Ma Huang-Guarana for weight loss: a randomized, double-blind trial.
Int ] Obes Relat Metab Disord 2001;25:316.

[11] Fugh-Berman A, Myers A. Citrus aurantium, an ingredient of dietary
supplements marketed for weight loss: current status of clinical and basic
research. Exp Biol Med 2004;229:698-704.

[12] Greenway FL, De Jonge L, Blanchard D, et al. Effect of a dietary herbal
supplement containing caffeine and ephedra on weight, metabolic rate,
and body composition. Obes Res 2004;12:1152-7.

[13] Han L-K, Zheng Y-N, Yoshikawa M, et al. Anti-obesity effects of
chikusetsusaponins isolated from Panax japonicus rhizomes. BMC
Complement Altern Med 2005;5:9.

[14] Hwang M, Shin H, Song M. Review of literature on herbal medicines for
the treatment of obesity in Korea: mainly papers since 2000. J Oriental
Rehab Med 2006;16:65-81.

[15] Taveras EM, Marshall R, Sharifi M, et al. Comparative effectiveness of
clinical-community childhood obesity interventions: a randomized
clinical trial. JAMA Pediatr 2017;171:e171325.

[16] Baker PR, Francis DP, Soares ], et al. Community wide interventions for
increasing physical activity. Cochrane Database Syst Rev 2015;1:
CD008366.

[17] Park M-], Min S-J, You K-G, et al. A case report of oriental medical
treatment for obesity on overweight and obese children of broken home.
J Kor Med Rehab 2012;22:147-56.

[18] Hong S-Y, Yang Y-J, Park H-K, et al. Validation of Korean Youth
Physical Activity Questionnaire (KYPAQ). Kor J Phys Educ 2006;
45:161-73.

[19] Chung W-S, Shin H-D, Song M-Y. Clinical trial of herbal formula (Slim-
diet) on weight loss in obese pre-menopausal Korean females. ] Kor Med
Obes Res 2003;3:1-6.

[20] Lee Y-J, Ryu E-K. The effect of management program of oriental
medicine for obesity control on overweight and obese pediatrics. ] Kor
Med Obes Res 2009;9:45-51.

[21] Shekelle PG, Hardy ML, Morton SC, et al. Efficacy and safety of ephedra
and ephedrine for weight loss and athletic performance: a meta-analysis.
JAMA 2003;289:1537-45.

[22] Karacabeyli D, Allender S, Pinkney S, et al. Evaluation of complex
community-based childhood obesity prevention interventions. Obes Rev
2018;19:1080-92.



	Clinical effects of slim-diet, with lifestyle modification for childhood obesity in community-based healthcare program
	1 Introduction
	2 Case report
	2.1 Patient eligibility
	2.2 Methods and intervention
	2.3 Data analysis
	2.4 Results of therapy

	3 Discussion
	4 Conclusion
	Acknowledgments
	Author contributions
	References


