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besity is now recognized as a critical target for public health intervention in many parts of the

world, affecting virtually all age and socio-economic groups within both developed and
developing countries. This study’s objective is to provide an overview of the full range of methods
and models available for weight loss, including some methods used by overweight and obese
people without medical supervision. Many diverse approaches for achieving weight loss and
weight maintenance have been evaluated. According to some evidence-based guidelines, in
order to achieve the best treatment outcomes, it is recommended that a combination of dietary
therapy with low-calorie diet, increased physical activity, and behavioral therapy be incorporated.
Advances in treatment and innovative policy initiatives focusing on prevention could reverse the
global problem of obesity and overweight. The most effective forms of treatment require
collaboration among health care providers in primary care settings, including nurses, dietitians,
psychologists, physicians, and psychiatrists. Effective strategies for weight loss require mana-
gement strategies that combine dietary therapy and physical activity by using behavioral
interventions. Thus, in the near future, the Korean government must develop evidence-based
(clinical or community) guidelines for obesity management. Also, due to the lack of high quality
primary studies on obesity management in Korea, future randomized clinical or community trials
are recommended in this area.
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Figure 1. Trend of prevalence of obesity in Korean adult (>19 years old)

Table 1. Assessment of overweight and obese patients

1. Measure height and weight. Estimate body mass index.

2. Measure waist circumference.

3. Review the patient’s medical condition. Assess comorbidi-
ties: How many are present, and how severe are they? Do
they need to be treated, in addition to the effort at weight
loss?

4. Look for causes of obesity, including the use of medica-
tions known to cause weight gain.

5. Assess the risk of patient’s obesity.

From NHLBI Obesity Education Initiative. Practical guide to the
identification, evaluation, and treatment of overweight and obesity
in adults. Bethesda (MD): National Institute of Health; 2000 [13].
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Table 2. Classification of overweight and obesity by body mass index (BMI), waist circumference, and associated disease risk

Disease risk’ relative to normal weight and waist circumference
Men<102 cm (<40 in.) >102 cm (>40in.)
Women<88 cm (<£35in.) >88 cm (>35in.)

Underwieight <185 - -

BMI (kg/m’) Obesity class

Normal” 18.5-24.9 - -

Overweight 25.0-29.9 Increased High

Obesity 30.0-34.9 I High Very high
35.0-39.9 Il Very high Very high

Extreme obesity =40 I Extremely high Extremely high

:)} Disease risk for type 2 diabetes mellitus, hypertension, and cardiovascular disease.
Increased waist circumference can also be a marker for increased risk even in persons of normal weight.
From World Health Organ Tech Rep Ser 2000;894:i-xii, 1-253 [7].

Table 3. Relative risk of health problems associated with obesity

Greatly increased
(relative risk >3)

Moderately increased
(relative risk 2-3)
NIDDM CHD

Hypertension Gallbladder disease
Sleep apnea Osteoarthritis (knees)
Insulin resistance Hyperuricaemia and gout
Breathlessness Dyslipidaemia
Endometrial cancer

Slightly increased
(relative risk 1-2)

Certain cancers (post-menopausal breast cancer, colon cancer)
Reproductive hormone abnormalities

Polycystic ovary syndrome

Impaired fertility

Low back pain as a result of obesity

Increased anaesthetic risk

Fetal defects associated with maternal obesity

NIDDM, non-insulin-dependent diabetes mellitus; CHD, coronary heart disease.
From World Health Organ Tech Rep Ser 2000;894:i-xii, 1-253 [7].
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Figure 2. Relationship of body mass index (BMI) to risk (mortality).
The curvilinear plot is based on data adapted from the
American Cancer Society study. As BMI increases the
excess risk rises. A healthy or good body weight range
is between 19 and 27 kg/m? (From Bray GA. Am J Clin
Nutr 1992;65:4885-494S, with permission from Ameri-
can Society for Nutrition) [14].
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Figure 3. Burden of disease, preventability, and research and tran-
slation gaps (From Ockene JK, et al. Am J Prev Med
2007;32:244-252, with permission from Elsevier) [15].
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Figure 4. Treatment algorithm for the assessment of patients with overweight and obesity. BMI, body mass index; F, females; Hx, history;
M, males (From NHLBI Obesity Education Initiative. Practical guide to the identification, evaluation, and treatment of overweight
and obesity in adults. Bethesda [MD]: National Institute of Health; 2000) [13].
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Table 4. Recommendations relevant to reducing obesity from Guide to Community Preventive Services through March 2006

Intervention Finding

Recommendations to promote physical activity
Informational approaches to increasing physical activity

Community-wide campaigns Recommended (strong evidence)
"Point-of-decision" prompts Recommended (sufficient evidence)
Classroom-based health education focused on information provision Insufficient evidence to determine effectiveness
Mass media campaigns Insufficient evidence to determine effectiveness
Behavioral and social approaches to increasing physical activity
Individually adopted health behavior change Recommended (strong evidence)
School-based physical education Recommended (strong evidence)
Non-family social support Recommended (strong evidence)
Health education with TV/video game turnoff component Insufficient evidence to determine effectiveness
College-age physical education/health education Insufficient evidence to determine effectiveness
Family-based social support Insufficient evidence to determine effectiveness
Environmental and policy approaches to increasing physical activity
Creation and/or enhanced access to places for PA combined with infor Recommended (strong evidence)
mational outreach activities
Transportation and infrastructure changes promote nonmotorized transit Insufficient evidence to determine effectiveness
Urban planning approaches-zoning and land use-community scale inter Recommended (strong evidence)
ventions

Urban planning approaches-zoning and land use-street scale interventions Recommended (strong evidence)
Recommendations to promote healthy nutrition(www.thecommunityguide.org)

Multicomponent school-based nutrition programs In progress

Community approaches to increase fruit and vegetable intake In progress

Food and beverage advertising to children In progress

Food and beverage availability, price, portion size, and labeling in In progress
restaurants

From Centers for Disease Control and Prevention. Guide to community preventive services. Atlanta (GA): Centers for Disease Control and
Prevention (US); 2005 [10].
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Degree of health risk

Target

Obesity management and scientific evidence %

Treatment steps

Normal weight
(BMI 18.5-24.9 kg/m?)

Normal weight

(BMI 18.5-24.9 kg/m?)
plus risk factor(s) and/or
comorbidity(ies)

Weight maintenance

—|

Periodic weight
monitoring

—

Weight maintenance, in
case of familial
predisposition prevention
of weight gain of >3 kg.
Risk factor management
e.g. smoking cessation,
healthy lifestyle?

Weight monitoring,

risk factor
management, treatment
of comorbidities.

advice for a

healthy lifestyle?

Pre-obesity
(BMI 25-29.9 kg/m?2)

Pre-obesity

(BMI 25-29.9 kg/m2)
plus risk factor(s) and/or
comorbidity(ies)

—]

Prevention of further
weight gain, better:
modest weight loss

—

Best practice program

Sustained weight
reduction (especially if
only moderate success in
controlling risk factors
after 3 month):5-10%
weight loss in 3-6 months
and weight maintenance
thereafter

Best practice program,
risk factor
management, treatment
of comorbiditiesP)

Obesity class |
(BMI 30-34.9 kg/m?)

Obesity class |

(BMI 30-34.9 kg/m2)
plus risk factor(s) and/or
comorbidity(ies)

5-10% sustained weight
reduction

—|

Best practice program

5-10% sustained weight
reduction

—|

1.Best practice program,
risk factor management,
treatment of comorbiditiesb)
2. If not successful after at
least 12 weeks, consider
additional drug therapy

Obesity class Il
(BMI 35-39.9 kg/m2)

Obesity class Il

(BMI 35-39.9 kg/m2)
plus risk factor(s) and/or
comorbidity(ies)

>10% sustained weight
reduction

—

Best practice program

—|

10-20% sustained
weight reduction and
maintenance thereafter

Obesity class IlI
(BMI 240 kg/m?2)

10-30% sustained
weight reduction and
maintenance thereafter

1.Best practice program,
risk factor management,
treatment of comorbiditiesb)
2. If not successful after at
least 12 weeks, consider
additional drug therapy

3. If conservative treatment
is not successful, consider
surgical treatmentb)
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Figure 6. Summary flow chart on the prevention and therapy of obesity in Germany. BMI,
body mass index. Healthy lifestyle means living according to the recommendations
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obesity, surgeon), if necessary (From Gandjour A, et al. Int J Qual Health Care
2001;13:325-332, with permission from Afschin Grandjour) [12].
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Table 5. Progressive therapeutic modalities for obesity

Body mass index category (kg/m’)

Treatment
25-26.9 27-29.9 30-34.9 35-39.9 =40

Self-directed diet + + + + +
Self-directed exercise + + + + +
Clinician counseling + + + + +
Commercial diet program With comorbidities  With comorbidities + + +
Nutritionist With comorbidities + + + +
Behavioral program + + + + +
Formal exercise program With comorbidities + + + +
Pharmacotherapy With comorbidities + + +
Very-low-calorie diet With comorbidities + +
Surgery With comorbidities +

From Dickerson VM. Obstet Gynecol Surv 2001;56:650-663, with permission from Wolters Kluwer Health [23]

Table 6. Response to behavior therapy for obesity with extended contact (weekly or biweekly sessions >6 months)

Initial  Mean Mean Typeand Lengthof Netloss % initial Add'l|  Netloss % initial IOMC
Stud tx. initial  initial  no. of extended- after loss flu at flu loss met at
yr) Y n length wt.(kg) wtloss extended contact extended main-  without (kg) main-  final
\ (wk) (kg) -contact period contact tained contact tained  f/u?
sessions  (wk) (kg) (wk)
Wadden et al. (1997) 77 26 96 17.4 22 wk 22 15.6 90 52 8.5 49 Yes
(ostock etel 45 287 969 138  10bw 20 152 110 48 100 72 Yes
Wadden etal. (1998) 38 20" 97.1 11.0 10 bw 20 12.4 113 None - - -
Perri et al. (1997) 24 26H 87.1 10.4 13 bw 26 12.1* 116 13 11.7*% 113 Yes
25 26G 89.8 9.4 13 bw 26 8.19 86 13 7.01¢ 75 Yes
Wing et al. (1998) 37 26D 99.6 9.1 13 bw 26 5.5 56 52 2.1 23 No
40 26DE  98.7 10.3 13 bw 26 7.4 72 52 2.5 24 No
h%egg‘akers etal. 28 26EF 94 96  13bw 26 7.9 82 26 52  54*  Yes
20 26WF 94 8.7 13 bw 26 8.5 98 26 7.9 919 Yes
Jakicic et al. (1999) 148 26Lb 90 8.2 13 bw 26 7.0 85 26 5.8 71 Yes
26Sb 92 7.5 13 bw 26 5.7 76 26 3.77 49 No
26SbE  88.3 9.3 13 bw 26 10.0 108 26 7.4° 80 Yes

Bw, biweekly; D, diet; E, exercise; WE weight-focused; EF. exercise-focused; H, home based exercise; G, group-based exercise; Lb, long-

bout exercise; Sh, short-bout exercise; SbE, short-bout exercise with home equipment.

“Included short-term use of a low-calorie liquid diet.

Included use of low-calorie or balanced-deficit diet. IOMC, Institute of Medicine Criterion for successful long-term loss (25% body weight

lost and maintained for>1 year).

““Means with differing superscripts indicate significant between-group differences (p<0.05) (From Lang A,

et al. Eur J Cardiovasc Nurs 2006;5:102-114, with permission from Elsevier) [24].
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Table 7. Efficacy and safety of weight loss medications

Obesity management and scientific evidence % b
(=]

Weight loss pooled Length of

o FDA approval . .
Medication vear/intended use Action gg:?e(cpzfg)ebo- ';\r,slf)tment Common side effects
Phentermine 1959/short-term Sympathomimetic -3.6 kg 2-24 Palpitations, tachycardia,
weight loss amine’ elevated blood pressure,
gastrointestinal effects
Orlistat 1999/long-term Lipase inhibitor -2.75 kg 52 Diarrhea, flatulence,
weight loss bloating
Sibutramine  1998/long-term Combined norepinephrine -4.45 kg 52 Increased blood pressure,
weight loss and serotonin reuptake increased pulse, dry
inhibitor’ mouth, insomnia,
constipation
Bupropion 1985/ Weight loss may be due -2.77 kg 24-52 Dry mouth, diarrhea,
antidepressant; to inhibition of nore- constipation, insomnia
smoking cessation  pinephrine and
dopamine uptake
Topiramate ~ 1996/seizure Weight loss mechanism -6.5% 24 Paresthesia, taste aversion
disorder unknown
Zonisamide” 2000/seizure Weight loss mechanism -5.0% 16 Fatigue; small, but
disorder unknown significant increase in
serum creatinine
) Insulin sensitizer;
Metformin® :T?;ﬁt/l?;abetes suppresses hepatic -2.0kg 146 Gastrointestinal

glucose production

? Data obtained from only one trial.

* Data obtained from the Diabetes Prevention Program Trial; individuals with impaired fasting glucose were treated with drug.
From Aronne LJ, et al. Am J Med 2009;122(4 Suppl 1):S24-S32, with permission from Elsevier [26]

0+ 5.0kg
2
S 4 | 6.7 kg
< ] Sibutramine alone
§ 6 - - Lifestyle modification alone
= 8- E Sibutramine+brief therapy
=
< 10 - 7.5kg
= 12 Combined therapy
|
14 5 12.1kg
16 47— - "
036 10 18 40 52
wk

Figure 7. Mean weight loss in 4 treatment groups of VWWadden trial
(From Wadden TA, et al. N Engl J Med 2005;353:2111-
2120, with permission from Massachusetts Medical
Society) [25].
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Table 8. Centers for Disease Control and Prevention evidence-based recommendations for promoting physical activity

Intervention

Description

Informational approaches
Community-wide campaigns

"Point-of-decision" prompts

Behavioral and social approaches
Individually adopted health behavior change programs

School-based physical education

Nonfamily social support
Environmental and policy approaches

Creation of and/or enhanced access to places for physical activity

combined with informational outreach activities

Large-scale, highly visible, community-wide
campaigns through television, radio,
newspapers, movie theaters, billboards, and mailings
Signs posted at elevators and escalators
encouraging individuals to use stairs

Teach behavioral skills to help incorporate
physical activity into daily routines

Longer classes, encouraging students to be more
active during class

Social networks of exercise groups

Groups working to change the environment to
promote physical activity with the creation of, or
improved access to, for example, walking trails
and exercise facilities.

From Wolf AM, et al. Am J Med 2009;122(4 Suppl 1):519-S23, with permission from Elsevier [11]
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Table 9. Characteristics of weight loss diets

Obesity management and scientific evidence %

Diet type Strategy Weight loss efficacy Effects on lipids Adverse clinical effects
Low calorie - Energy intake reduced by -6 mo: about 8% of  Using step | NCEP diets, Headache, constipation
500-1000 kcal body (4-13 kg) decrease in total choles-
- Total daily energy intake - >1yr: about 4% of  terol and low density
compose of: 50-55% body (2-11 kg) lipoprotein cholesterol
carbohydrate 10-15% levels and variable effects
proteins 20-35% fats on triglyceride and high
Saturated fat intake restricted density lipoprotein
cholesterol levels
Low - No restriction of energy -6 mo: about 13% of Decrease in triglyceride - Constipation, headache,
carbohydrate intake body weight levels; variable effects on halitosis, muscle cramps,
- Carbohydrates restricted to (8-12 kg) total cholesterol and low- diarrhea, general
3-10% of total daily energy - =1 yr: about 4% of  density lipoprotein levels weakness
intake body weight (5 kg) and high density - Reports of a small number
- No restrictions on protein lipoprotein levels of cardiac events
or fat intake - Long-term effects on CV
- No restrictions on saturated risks not assessed
fat intake - No suitable if kidney or liver
-Vitamin and mineral function is impaired
supplementation
Very low - Daily energy intake restricted - 4 mo: about 30-40% Decrease in total Dry mouth, constipation,
calorie to 400-800 kcal using a of body weight cholesterol, low-density headache, dizziness or
commercial product or diet (13-32 kg) lipoprotein cholesterol and  orthostatic hypotension,
prepared by a registered - >1yr:VLCD + LCD  triglyceride levels fatigue, cold intolerance,
dietitian about 30% of body dry skin, menstrual
- Vitamin and mineral weight (7-20 kg) irregularities, hair loss
supplementation Gout, cholelithiasis,
- Weekly monitoring by excessive loss of lean body
physician mass, acute psychosis,
- Use restricted to 16 wk and cardiac disturbances and
followed by a LCD sudden death
Not suitalbe for long-term use
Very low fat - Energy intake reduced -4 mo: about 10% of Decrease in total choles- Fatigue, abdominal fullness

- Total daily energy intake
compose of:
60-80% carbohydrate
10-15% proteins 10-15% fats
- Saturated fat intake restricted
- Small amount of meat and
meat alternatives; very high
intake of fibre

body weight (9 kg)

- =1 yr: about 6-12%

or body weight
(6-11 kg)
(diet plus exercise)

terol and low-density
lipoprotein cholesterol
levels and variable effects
on triglyceride and
high-density lipoprotein
cholesterol levels

NCEP National Cholesterol Education Program; CV, cardiovascular; LCD, low-calorie diet; VLCD, very-low-calorie diet.
From Strychar I. CMAJ 2006;174:56-63, with permission from Canadian Medical Association [28].
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Table 10. Key characteristics and primary result of included studies

Stud Mean Mean Weight/BMI change Attrition (%)
(yr) Y age BMI Intervention vs. control (*sig. vs. control) intervention/
4 (yr) (kg m?) control
Martin 433 388 Tailored advice by specially trained physicians vs. -2.0% vs. 0.2 kg 32/15
et al. (2006) usual obesity management by physicians
Kumanyika 43.5 38.0 Weekly healthy lifestyle advice (HELP) vs. usual -1.2 vs. -1.4 kg 35/26
etal. (2005) semi-annual clinic visits
Stolley 45.9 39.2 Culturally tailored low-fat, high-fibre det + increase -3.0vs. 0.2* kg 6.5/75
etal. (2008) physical activity vs. newsletters on general health

and safety topics
Cousins 33.8 312 Group 2: individually-oriented weight-loss classes -0.8% vs. -1.6* vs. Not stated
etal. (1992) vs. group 3: family-oriented weight loss classes vs.  -0.3 kg m?

group 1: printed bilingual material on weight loss
Kennedy 44.0 38.5 Individual church-based education programme vs. -3.4vs.-3.1 kg 0/0
et al. (2005) group church-based education programme
Anderson- 573 34.7 Low-fat dietary strategies + peer group discussions vs. -1.8* vs. 1.9 kg 23/44
Loftin referral to local 8-h traditional diadetes class
etal. (2005)
Zemel 419 34.5 Phase 1: I: high-dairy/calcium diet vs. low-dairy/calcium 0.4 vs. 0.2 kg 29/0
etal. (2005) diet -11.02* vs. -5.9 kg 29/0

Phase 2: I: high dairy/calcium +calorie restriction vs.

low dairy/calcium + calorie restriction
Agurs-Collins - - Weekly group and individual sessions on dietary advice -1.3* vs. 1.1 kg Not stated
etal. (1997) vs. one class and two informational mailings
Liaoetal. 56.5 26.1 AHA step 2 diet + endurance exerise vs. AHA step -1.8% vs. 0.7 kg 11/10
(2002) 1 diet + stretching exercise
Racette et 475 40.0 Periodic sessions on energy restriction advice vs. one  -4.6* vs. 0.3 kg 58/29
al. (2001) advice on energy restriction
Kumanyika 65.5 312 Nutritional advice/education for weight loss vs. -3.6 vs. -2.9 kg Not stated
etal. (2002) nutritional advice not for weight loss
Westetal. 53 36.5 Individual sessions of motivational interviewing vs. -1.9 vs. -1.0 kg 7/0
(2007) attention placebo as adjunct to behavioural weight

control programme

West etal. 50.6 34.0 Standard lifestyle recommendation (healthy dietary Lifestyle vs. metformin Lifestyle/
(2008) and physical activity changes) vs. lifestyle + metformin metformin
(850 mg twice daily) Black: (-3.95* vs.-1.35kg)  33.7/33.9

Hispanic: (-56.6* vs.-1.35 kg) 34.8/35.3

Hall et al. 59.9 28.9 Reduction in total fat intake to <20% or of total energy Black: -1.5% vs. 0.1 kg 19.2/26.5

(2003) vs. pamphlet on general dietary guidelines Hispanic: -1.4 vs. -0.3 kg
Kennedy et 45.9 33.7 Classroom peer nutrition and physical activity lessons  -2.0* vs. 1.1kg 0/0
al. (2009) vs. monthly take home nutrition and physical activity ~ -1.21
lessons
Rimmer 58.8 478 Higher support (phone coaching + exercise support) vs. Higher vs. lower vs. 25.8/9.7/9.7
et al. (2009) lower support (phone coaching only) vs. awareness  aware: -10.2* vs.
(brochure) -1.1%* vs. 1.6 kg
Rothert 45.4 32.1 Web-based programme (healthy diet, behavioural and  -1.21* vs. -0.48 kg 16/19
et al. (2006) social cues to eating and physical activity) vs. web-
based information only
Samaha et 53.5 42.9 Low-carbohydrate diet (<30g d”) vs. low-fat diet -5.8% vs.-1.9 kg 32.8/471
al. (2003) (<30% of total calories derived from fat)
Wingand  50.9 375 LCD throughout + walking 2 miles d” for 5 d week” vs. White vs. Black: White/Black
Anglin VLCD for weeks 1-12 and 24-36 + walking 2 miles d”  (-13.9% vs. -71 kg) 21/0
(1996) for 5 d week”

*denotes significant vs. control

AHA, American Heart Association; BMI, body mass index; HELR Healthy Eating and Lifestyle Program; LCD, low-calorie diet: VLCD, very
low-calorie diet.

From Osei-Assibey G, et al. Obes Rev 2010;11:769-776, with permission from John Wiley and Sons [34]
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