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Review Article   
                   
Combined strategies in the management of obesity 
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Obesity is a chronic relapsing disease requiring a similar long term approach to management as that of other 
chronic conditions. Management needs to be multifaceted aiming to achieve sustainable behavioural changes 
to physical activity and diet to alter the patient and family microenvironment to one favouring better weight 
control. A range of therapies including specific diets, calorie counting, meal replacements, very low calorie 
diets, pharmacotherapy, intragastric balloons and surgery can provide very useful additional benefit. Use of 
these should be guided by the extent of weight loss required to reduce BMI to an acceptable level with regard 
to the patient’s ethnicity, risk and comorbid conditions.   Patients need to set goals that are optimistic, but 
realistic, and understand the benefits of sustained modest weight loss and the likelihood of weight regain 
requiring repeat episodes of weight loss. Practitioners need to be informed about the efficacy of current 
therapies and their combinations to enhance choice of suitable methods for achieving the optimal weight loss 
required by the patient. They will also need to anticipate trigger points for renewed periods of weight loss in 
the event of weight regain, as relapse is likely but not a reason for abandoning the battle.     

 
Key Words:  chronic, weight loss, obesity,  combined strategies, lifestyle, health, comorbidity, quality of life 
 
 
 
Introduction   
Obesity is a chronic relapsing disease that drives many 
other chronic conditions. Weight loss is the most effective 
way of treating the host of medical and psychological 
conditions, along with the disability and impaired quality 
of life associated with overweight and obesity. The in-
crease in obesity rates over the past 20 years in developed 
and developing countries have highlighted the need for 
both effective prevention and management strategies.2 An 
array of treatments to achieve weight loss has been 
developed over the years with varying degrees of success. 
Appropriate choice of therapy combinations varies with the 
individual characteristics of the patient and guidelines to 
assist with selection of the treatment most likely to achieve 
optimal outcome have been developed.3 
     There is a strong evidence base supporting the effective-
ness, and benefits of weight loss and weight control 
measures.4  Resolution or improvement in Type-2 diabetes, 
liver damage, polycystic ovary syndrome (PCOS), obstruc-
tive sleep apnoea (OSA), dyslipidaemia, the metabolic 
syndrome, daytime sleepiness and quality of life have been 
demonstrated with weight loss.5   Most severely obese pa-
tients have a combination of comorbidities, making the 
beneficial effects of weight loss across the board a much 
more attractive treatment than concentrating on the co-
morbid conditions individually.  The challenge of losing 
weight and maintaining weight loss is well worth the effort 
for the patient and health professional. 

 
The challenge 
 Powerful neuroendocrine mechanisms defend body weight 
and body fat stores making it extremely difficult to achieve 
and maintain substantial weight loss.6    Durable changes to  
 

human behavior in an environment of plentiful energy 
dense foods and reduced obligatory movement is also very 
difficult.  Treating the chronic disease obesity is therefore 
challenging and requires of the practitioner an indefinite 
and regular commitment to the patient in a similar multi-
faceted way to that required to effectively manage patients 
with type-2 diabetes or those with a history of ischaemic 
heart disease.  Unfortunately many other barriers including 
stigmatization of the obese patient, poor understanding of 
the patho-physiology of disease, perceived ineffectiveness 
of therapy, unrealistic expectations and time constraints 
have stood in the way of delivering better care.  Treatment 
is unlikely to be a once-only prescription and health pro-
viders should not give up when either the first strategy fails 
to produce sufficient weight loss or when weight is re-
gained after a successful weight loss period.  A long term 
strategy is required. 
 
Strategic planning - small gains lead to big rewards 
Modest weight loss has a disproportionate effect on many 
of the more serious obesity related comorbidities. In fact 
the weight loss state appears to be very healthy and asso-
ciated with longevity in some species7,8 and it reduces 
some biomarkers of aging in humans.4 Both the Finnish 
and  US  diabetes  prevention  trials  indicate the   profound 
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effect of achievable lifestyle measures incorporating mo-
dest weight loss in providing a 58% reduction in con-
version of those with impaired fasting glucose to type-2 
diabetes.9,10  Interestingly, patients who reduce weight to 
arrive at a lower attained BMI have better biochemical 
and quality of life profiles than those who have similar 
BMIs without having lost weight.   So although they may 
still technically be overweight or obese by BMI definition 
after weight loss, compared with those of the same BMI 
who have not lost weight they will have better lipid 
profiles, glucose control, lower insulin levels and better 
quality of life.11 
     The motivation of the patient in seeking help with 
weight loss should be considered in designing a program. 
If health benefits are the main goal then a 5%-10% weight 
loss will often provide sufficient health gains to be con-
sidered a success.12,13  However if body image and self 
esteem factors are involved then this same weight loss 
may be perceived by the patient to be a failure.  Higher 
goals may be more motivating for women and have been 
linked to greater weight loss outcomes at 24 months.14  
On the other hand, the power of reaching a goal weight 
has been shown to be significant with improved sub-
sequent weight maintenance.1,15 This dilemma regarding 
goal setting is assisted by knowledge of the likely weight 
loss outcome for a particular treatment program and tar-
geting a “good to excellent” result.  This may improve the 
program success and reduce the psychological distress of 
perceived failure.16-18 Weight management requires a 
progressive stepped approach based on solid foundations 
(Table 1).  Interventions are built into a long term ma-
nagement plan, but the fundamental foundations are not 
removed. 
 
Foundations for sustained weight loss 
Life style modification measures are always essential in-
gredients in weight loss or weight maintenance regard-
less of any additional methods required to achieve weight 
loss.  They also provide guidelines for the normal weight 
population to prevent gradual weight gain, thus avoiding 
the long-term problems of weight gain.  Lifestyle goals 
should be aimed at reducing dietary intake by decreasing  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

total  fat  intake,19,20  increasing  lean  protein  to  enhance  
satiety from a meal,21,22  promoting a low glycemic index 
diet to those known to be insulin resistant,23,24  watching 
portion sizes, avoiding excessive liquid calorie intake25,26 
and giving advice regarding healthy alcohol consump-
tion.27  On the expenditure side of the equation increased 
general movement and specific physical activity should 
be encouraged and sedentary behaviors reduced.28   In-
creased general physical activity and exercise assists with 
weight loss and weight maintenance, improves insulin 
sensitivity and other cardiovascular risk factors, improves 
psychological measures and minimizes loss of fat free 
mass with weight loss.28-30 
     The addition of more formal behavioural therapy (BT) 
or cognitive behavioral therapy (CBT) to reinforce these 
goals assists in achieving better outcomes.  Strategies 
seek to aid stimulus control, reinforce principles, aid self-
monitoring and problem solving, and help with goal 
setting.  The Cochrane review found BT and CBT useful 
when combined with diet and exercise. BT and CBT 
provided an additional 2.3 (95% CI, 1.4-3.3) kg and 4.9 
(95% CI, 2.4-7.3) kg weight loss when combined with 
lifestyle modification31. BT also enhances the effective-
ness of weight loss pharmacotherapy.32  
 
Upping the ante - when is lifestyle modification alone 
not enough? 
Several factors influence the selection of patients for 
more intensive therapy.  Body mass index (BMI = weight 
in kg/height in m2) provides a good measure of body 
fatness, but indication for more intensive therapy needs to 
be adjusted for risk, ethnicity and the presence of obesity 
related disease (Table 1). A more realistic cut off for 
added risk between normal and overweight Caucasians is 
BMI 27 kg/m2 so treatment of overweight is recommen-
ded above this level.33 Those with overweight obesity re-
lated disease likely to improve with weight loss, for 
example type-2 diabetes, obstructive sleep apnea or dys-
lipidaemia of obesity, are at more risk and treatment 
options should be more aggressive. For Asian popu-
lations, action BMI levels should be reduced by 2-3 BMI 
points.34  

WHO description - Body 
mass index 

Waist Circumference Therapy Therapy if additional risk 
1 Ethnicity – Asian and other 
2 Obesity related comorbidity 

Normal         20 - 25(27)  Healthy lifestyle advice –  
Dietary, physical activity and 

Behavioural (No specific 
weight loss therapy indicated) 

Low calorie diets may be advised if 
weight loss considered beneficial 

Overweight  25(27) - 30 Male >94cm 
Female >80cm 

Low calorie diets Very low calorie diets 
Pharmacotherapy 

Class I           30 - 35 Male >102cm 
Female >88cm 

Very low calorie diets 
Pharmacotherapy 

Very low calorie diets 
Pharmacotherapy 

Intra-gastric balloon 
? Surgery 

Class II          35 - 40  Very low calorie diets 
Pharmacotherapy 

Intra-gastric balloon 
? Surgery 

Surgery 

Class III         40+  Surgery Surgery 

 

Table 1.  All therapy is additive with healthy lifestyle advice regarding behavioral, dietary and physical activity change the cornerstone  
of therapy for all. Waist circumference cut-off values are for Caucasians  
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Dietary restriction 
Low calorie diets (LCD) should be used for those with a 
BMI 27-30 kg/m2 or risk adjusted BMI 20-27 kg/m2.  
Both the US Diabetes and the Finnish Diabetes Pre-
vention Programs have shown that an LCD designed to 
reduce body weight by 5-7% coupled with lifestyle mo-
dification were successful in preventing development of 
diabetes.9,10,35  There may be some debate regarding the 
protein and carbohydrate proportions that assist in weight 
loss but there is very good evidence that a low fat diet 
lowers energy intake, reduces long term energy intake and 
assists in the longer term maintenance of weight loss.9,10,36 
There is an almost infinite array of “diets” described, but 
with the ultimate aim of sustained weight loss, dieting be-
haviors should reflect sustainable changes in dietary 
choice.  
 
When significant sustained weight loss is advised  
A more aggressive approach will be required for those 
with BMI 30-35 kg/m2 (or risk adjusted 27-30 kg/m2) as 
more weight loss is needed but it generally plateaus at 6 
months in most medical programmes37.  
 
Very low energy diets 
Initiating weight loss with a very low energy diet (VLED) 
provides excellent weight loss, immediate improvement 
in comorbidity and assists in motivation, as successful 
weight loss is a great motivator.  VLEDs can also be used 
as meal replacements during weight maintenance or 
reintroduced when weight regain passes a weight “action 
point”.  VLEDs require supervision by an experienced 
health professional.  The greater the weight loss with a 
VLED program the greater the likelihood of significant 
long-term weight maintenance.38  Weight loss following 
VLED therapy is enhanced by behavioral therapy, phar-
macotherapy and by meal replacements with these inter-
ventions providing additional effect.39-43  
 
Pharmacotherapy 
There is very good evidence that the small number of 
weight loss pharmaceuticals we have available are 
effective when combined with lifestyle modification, but 

the effect is modest.  A recent systematic review reported 
that sibutramine, orlistat and phentermine achieve mean 
weight losses of 4.5kg, 2.9kg and 3.6 kg respectively 
when compared with placebo.44 The yet to be generally 
released endocannabinoid-CB (1) blocking drug, rimona-
bant, achieves a mean weight loss of 4.7 kg.45 Some 
weight loss medication may provide additional advantage 
for specific comorbidity: for example Orlistat may im-
prove glycaemic control and cardiac risk factors in those 
with type-2 diabetes more that expected for the weight 
loss achieved.46,47 Medications only work while being 
taken and the long term safety and efficacy of any of 
these is yet to be established.  The advantages of com-
bining pharmacotherapy with substantial lifestyle coun-
seling has been elegantly demonstrated recently, with si-
butramine alone, lifestyle modification and the combi-
nation of the two producing 5.0 kg, 6.7 kg and 12.1 kg of 
weight loss at 1-year respectively.  These findings under-
score the importance of prescribing weight-loss medi-
cations in combination with, rather than in lieu of, life-
style modification.48 Unfortunately medications are often 
used without the weight loss fundamentals satisfactorily 
addressed.49 
 
Intra gastric balloons 
There has been some renewed interest recently in the use 
of intra gastric balloons.  Balloons act to produce an early 
sense of satiety with eating a meal and allow substantial 
weight loss during the period of up to 6 months when they 
remain in the stomach.  The current balloons must be re-
moved at 6 months after placement.  Early problems with 
balloon tolerance are frequent but symptoms usually settle 
within a few days.  Series show mean weight loss at 6-
months in the order of 14 – 15 kg50,51 and, as with any 
short term therapy, sustained weight loss will require 
long-term behavioral change and a weight management 
plan.  Whilst a patient could have a balloon placed on a 
second or subsequent occasion its efficacy and safety as 
long-term weight loss therapy is not established. 
 
Bariatric surgery 
Obesity surgery provides the most reliable and effective 
therapy that we currently have to achieve and maintain 
very substantial weight loss. The combination of an 
obesity epidemic, modest outcomes from non-surgical 
methods, and advances in modern laparoscopic surgery 
has generated a demand for effective safe surgical me-
thods to achieve significant weight loss.  It is therefore 
not surprising that obesity surgery is one of the most 
rapidly developing and expanding areas of surgery today. 
 
Obesity surgery – mechanism of action 
The traditional division of obesity surgery into mal-
absorptive and restrictive has been misleading as it has 
implied knowledge regarding the mechanism of action 
utilized to achieve and sustain weight loss.  Currently two 
procedures make up the vast majority of bariatric surgical 
procedures throughout the world.  These are laparoscopic 
adjustable gastric banding (LAGB) and roux-en-Y gastric 
bypass (RYGB), with neither producing malabsorption of 
macronutrients.  A third procedure, bilio-pancreatic diver-
sion (BPD), is used far less frequently and has a com-

 Successful long-term weight loss 
US National weight control 

registry 
 Substantial weigh loss achieved 

(13.6 kg for 5 years) 
Often weight loss was often 

triggered by medical, emotional 
and lifestyle events 

Diet Low calorie and low fat diet 
5800 +/ 2200 kj/day 

24 +/- 9 % Fat 
Physical activity Regular physical activity 

Very highly active 
11,800 kj/week with exercise 

Behaviour Self monitoring – Dietary intake 

and weight 

 

Table 2.  Successful  behaviors used by individuals who 
are successful at long term weight loss from the US 
National Weight Control Registry1 
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ponent of macronutrient malabsorption as part of its 
action. 
     The great challenge in managing obesity and its related 
disease is achieving and sustaining significant weight 
loss.   Obesity surgery appears to be the only therapy that 
allows early and prolonged satiety following a small meal 
despite very significant weight loss. Following substantial 
weight loss, obesity surgery patients should be hungry, 
but they are not.  The adjustability of the LAGB proce-
dure has provided a unique research tool.  By altering the 
amount of fluid in the band and thus varying the diameter 
of the stoma, the procedure can be effectively switched on 
and off.  When fluid is removed from the band an in-
crease in appetite is soon experienced.52  A correctly adju-
sted band gives early satiation and prolonged satiety 
following a meal and assists the LAGB patient in 
choosing to consume smaller meals, providing the back-
ground to substantial weight loss and maintenance.  Gas-
tric restriction simply acting to limit meal size without an 
effect on satiety would lead to constant hunger with 
weight loss driving snacking and grazing in order to re-
gain weight.  The mechanism of action of bariatric sur-
gery remains largely undiscovered despite a growing 
number of candidate gut hormones being found.53  Inte-
rest in this area of research is expanding as minor altera-
tions to the gut hold at least one key to sustainable treat-
ment of obesity. 
 
Obesity surgery – weight loss 
Weight loss following currently used obesity surgery 
procedures has been subject to several recent systematic 
reviews.54-56  All procedures have been able to achieve 
and maintain more than 50% loss of excess weight, i.e. 
over 50% of weight in excess of ideal weight as defined 
by medium build from the Metropolitan life tables.57  
Fifty percent of excess weight loss represents a fall in 
BMI for an average surgical patient from BMI 45 kg/m2 
to a BMI of 33kg/m2.  The most invasive malabsorptive 
procedures such as BPD provide greatest weight loss with 
a sustained loss of 65-70% of excess weight, but at 
significant nutritional risk.  The two most commonly used 
procedures LAGB and RYGB provide similar 50 - 60% 
long term excess weight loss, but the more invasive 
RYBG is followed by more rapid weight loss during the 
first 12 – 18 months followed typically by a period of 
weight gain.54 The gentleness, safety, and reversibility 
combined with extensive publication of favorable out-
come data regarding nutrition, body composition, preg-
nancy, and psychosocial measures make the LAGB the 
logical choice as a primary bariatric surgical proce-
dure.5,58  Recent publications also indicate that obesity 
surgery increases life expectancy.59,60   
     For those who need to achieve and sustain greater than 
15 kg of weight loss and have failed other attempts to lose 
weight, surgery should be considered. Generally the US 
National Institutes of Health statement regarding indica-
tions for bariatric surgery has been followed inter-
nationally with indications of BMI 40+ kg/m2 and risk 
adjusted BMI 35+ kg/m2 (Table 1).61  It may also be indi-
cated in BMI 35-40 kg/m2 (risk adjusted BMI 30-35 
kg/m2) where it should be considered on a case by case 
basis.  A recent randomized controlled trial of surgical 

and non-surgical therapy in subjects with a BMI of 30-35 
kg/m2 found better weight loss, health outcomes and qua-
lity of life in the LAGB treated group.62 
     Surgery is not the answer by itself: it simply provides a 
background of increased satiety and reduced hunger faci-
litating opportunity for substantial behavioral change. 
Patients require indefinite follow-up and advice regarding 
eating and physical activity to optimize weight, health and 
nutritional outcomes. 
 
The future 
The future is promising. There has been an explosion in 
our understanding of neuro-hormonal control of energy 
balance, fat as an endocrine organ, gut hormones and sati-
ety, and thermogenesis, all providing a range of targets 
where intervention may lead to significant weight loss 
and others that may alleviate the metabolic effects of 
excessive weight. The time frame of developments means 
choosing appropriate treatments now which minimize the 
risk of current therapy whilst addressing obesity related 
morbidity and mortality, allowing future advances to be 
offered to patients. As for other chronic disease, con-
tinuous combination therapy is likely to be necessary for 
long term weight control. 
 
Conclusion 
Weight loss can be achieved in many different ways. The 
more weight loss required, the greater the importance of 
choosing appropriate strategies to enhance chances of 
success and subsequent maintenance.  A combination of 
strategies over a long period is always required; there is 
no one panacea.   Management plans need to be tailored 
to the patient considering their BMI, risk, history of 
weight loss attempts and preferences. Success with 
weight maintenance is more likely with regular physical 
activity, low fat diets, frequent weighing and self moni-
toring, and good professional support. Weight regain 
should not be viewed as failure; it is normal in this 
chronic relapsing condition and will require refocusing on 
the weight management plan, behavioral change and ano-
ther burst of active weight loss activity.   Weight regain is 
not a reason to dismiss the fundamentals of weight 
management as having failed.  Health practitioners should 
be aware of the evidence base supporting a broad range of 
weight loss therapies, as a combination of these is likely 
to provide optimal outcomes in tackling obesity, a chronic 
relapsing condition. 
 
 
 
 
 
References 
1. McGuire MT, Wing RR, Klem ML, Seagle HM, Hill JO. 

Long-term maintenance of weight loss: do people who lose 
weight through various weight loss methods use different 
behaviors to maintain their weight? Int J Obes Relat Metab 
Disord 1998; 22: 572-7. 

2. WHO. Obesity: preventing and managing the global 
epidemic. Report of a WHO consultation. World Health 
Organ Tech Rep Ser 894, 1-253 (2000). 

3. NHMRC. Clinical Practice Guidelines for the Management 
of Overweight and Obesity in Adults, 265 (National Health 
and Medical Research council, Canberra, 2003). 



                                Combined strategies in the management of obesity                                    67  
 

4. Heilbronn LK, de Jonge L, Frisard MI, DeLany JP, Larson-
Meyer DE, Rood J, Nguyen T, Martin CK, Volaufova J, 
Most M.M, Greenway FL, Smith SR, Deutsch WA, 
Williamson DA, Ravussin E. Effect of 6-month calorie 
restriction on biomarkers of longevity, metabolic 
adaptation, and oxidative stress in overweight individuals: 
a randomized controlled trial. Jama 2006; 295: 1539-48. 

5. Dixon JB, O'Brien PE. Changes in comorbidities and 
improvements in quality of life after LAP-BAND 
placement.  Am J Surg 2002; 184: S51-4. 

6. Schwartz MW, Woods SC, Seeley RJ, Barsh GS, Baskin 
DG, Leibel RL. Is the energy homeostasis system 
inherently biased toward weight gain? Diabetes 2003; 52:  
232-8. 

7. Weindruch R, Walford RL, Fligiel S, Guthrie D. The 
retardation of aging in mice by dietary restriction: 
longevity, cancer, immunity and lifetime energy intake. J 
Nutr 1986; 116: 641-54. 

8. Heilbronn LK, Ravussin E. Calorie restriction and aging: 
review of the literature and implications for studies in 
humans. Am J Clin Nutr 2003; 78: 361-9. 

9. Tuomilehto J, Lindstrom J, Eriksson JG, Valle TT, 
Hamalainen H, Ilanne-Parikka P, Keinanen-Kiukaanniemi 
S, Laakso M, Louheranta A, Rastas M, Salminen V,  
Uusitupa M. Prevention of type 2 diabetes mellitus by 
changes in lifestyle among subjects with impaired glucose 
tolerance. N Engl J Med 2001; 344: 1343-50.  

10. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, 
Lachin JM, Walker EA, Nathan DM. Reduction in the 
incidence of type 2 diabetes with lifestyle intervention or 
metformin. N Engl J Med 2002; 346: 393-403.  

11. Dixon JB, Anderson M, Cameron-Smith D, O'Brien PE. 
Sustained weight loss in obese subjects has benefits that are 
independent of attained weight. Obes Res 2004; 12, 1895-
902. 

12. Clinical Guidelines on the Identification, Evaluation, and 
Treatment of Overweight and Obesity in Adults--The 
Evidence Report. National Institutes of Health. Obes Res 
1998; 6 Suppl 2: 51S-209S. 

13. Thomas PR. Food and Nutrition boards, Institute of 
medicine.  Weighing the options; criteria for evaluating 
weight management programs, National Academy, 
Washington, Washington, 1995). 

14. Linde JA, Jeffery RW, Levy RL, Pronk NP, Boyle RG. 
Weight loss goals and treatment outcomes among 
overweight men and women enrolled in a weight loss trial. 
Int J Obes 2005;  29: 1002-5. 

15. Wing RR, Hill JO. Successful weight loss maintenance. 
Annu Rev Nutr 2001; 21: 323-41. 

16. Wee CC, Jones DB,  Davis RB, Bourland AC, Hamel MB. 
Understanding patients' value of weight loss and 
expectations for bariatric surgery. Obes Surg 2006; 496-
500. 

17. Ames GE, Perri MG, Fox LD, Fallon EA, De Braganza N, 
Murawski ME, Pafumi L, Hausenblas HA. Changing 
weight-loss expectations: a randomized pilot study. Eat 
Behav 2005; 6: 259-69. 

18. Jeffery RW, Wing RR, Mayer RR. Are smaller weight 
losses or more achievable weight loss goals better in the 
long term for obese patients? J Consult Clin Psychol 1998; 
66: 641-5. 

19. Astrup A, Astrup A, Buemann B, Flint A,  Raben A. Low-
fat diets and energy balance: how does the evidence stand 
in 2002? Proc Nutr Soc 2002;  61: 299-309. 

20. Howard BV, Manson JE, Stefanick ML, Beresford SA, 
Frank G, Jones B, Rodabough RJ, Snetselaar L, Thomson 
C, Tinker L, Vitolins M, Prentice R. Low-fat dietary 
pattern and weight change over 7 years: the Women's 
Health Initiative Dietary Modification Trial. JAMA 2006; 
295: 39-49. 

 
 

21. Lejeune MP, Westerterp KR, Adam TC, Luscombe-Marsh 
ND, Westerterp-Plantenga MS. Ghrelin and glucagon-like 
peptide 1 concentrations, 24-h satiety, and energy and 
substrate metabolism during a high-protein diet and 
measured in a respiration chamber. Am J Clin Nutr 2006; 
83: 89-94. 

22. Bowen J, Noakes M, Trenerry C, Clifton PM. Energy 
intake, ghrelin, and cholecystokinin after different 
carbohydrate and protein preloads in overweight men. J 
Clin Endocrinol Metab 2006; 91: 1477-83. 

23. Pittas AG, Das SK, Hajduk CL, Golden J, Saltzman E, 
Stark PC, Greenberg AS, Roberts SB. A low-glycemic load 
diet facilitates greater weight loss in overweight adults with 
high insulin secretion but not in overweight adults with low 
insulin secretion in the CALERIE Trial.  Diabetes Care 
2005; 28: 2939-41.  

24. Noakes M, Clifton P. Weight loss, diet composition and 
cardiovascular risk. Curr Opin Lipidol 2004; 15: 31-5 . 

25. Bray GA, Nielsen SJ, Popkin BM. Consumption of high-
fructose corn syrup in beverages may play a role in the 
epidemic of obesity. Am J Clin Nutr 2004; 79: 537-43.  

26. Bes-Rastrollo M, Sanchez-Villegas A, Gomez-Gracia E, 
Martinez JA, Pajares RM, Martinez-Gonzalez MA. 
Predictors of weight gain in a Mediterranean cohort: the 
Seguimiento Universidad de Navarra Study 1. Am J Clin 
Nutr 2006; 83: 362-70; quiz 394-5. 

27. Dixon AF, Dixon JB, O'Brien PE. Cardiovascular benefit 
of light to moderate alcohol consumption. Aust Fam 
Physician 2003; 32: 649-52. 

28. Curioni CC, Lourenco PM. Long-term weight loss after 
diet and exercise: a systematic review.  Int J Obes (Lond) 
2005; 29: 1168-74. 

29. Janssen I, Fortier A, Hudson R, Ross R. Effects of an 
energy-restrictive diet with or without exercise on 
abdominal fat, intermuscular fat, and metabolic risk factors 
in obese women.  Diabetes Care 2002; 25: 431-8. 

30. Jakicic JM. Exercise in the treatment of obesity. Endocrinol 
Metab Clin North Am 2003; 32: 967-80. 

31. Shaw K, O'Rourke P, Del Mar C, Kenardy J. Psychological 
interventions for overweight or obesity. Cochrane Database 
Syst Rev 2005; CD003818. 

32. Berkowitz RI, Wadden TA, Tershakovec AM, Cronquist, 
JL. Behavior therapy and sibutramine for the treatment of 
adolescent obesity: a randomized controlled trial. JAMA 
2003; 289: 1805-12. 

33. Flegal KM, Graubard BI, Williamson DF, Gail MH. Excess 
deaths associated with underweight, overweight and 
obesity. JAMA 2005; 293: 1861-1867. 

34. Shiwaku K, Anuurad E, Enkhmaa B, Kitajima K, 
Yamane Y. Appropriate body-mass index for Asian 
populations and its implications for policy and intervention 
strategies. Lancet 2004; 363: 157-63. 

35. Norris SL, Zhang X, Avenell A, Gregg E, Bowman B, 
Schmid CH, Lau J. Long-term effectiveness of weight-loss 
interventions in adults with pre-diabetes: a review.  Am J 
Prev Med 2005; 28: 126-39. 

36. Astrup A, Ryan L, Grunwald GK,  Storgaard M, Saris W, 
Melanson E, Hill JO. The role of dietary fat in body 
fatness: evidence from a preliminary meta-analysis of ad 
libitum low-fat dietary intervention studies. Br J Nutr 2000; 
83 Suppl 1: S25-32. 

37. Jeffery RW, Drewnowski A, Epstein LH, Stunkard AJ, 
Wilson GT, Wing RR, Hill DR. Long-term maintenance of 
weight loss: current status. Health Psychol 2000; 19: 5-16. 

38. Anderson JW, Konz EC, Frederich RC, Wood CL. Long-
term weight-loss maintenance: a meta-analysis of US 
studies. Am J Clin Nutr 2001; 74: 579-84. 

39. Wadden TA. Treatment of obesity by moderate and severe 
caloric restriction. Results of clinical research trials. Ann 
Intern Med 1993; 119: 688-93. 

 



68          JB Dixon and ME Dixon                                                                

40. Perri MG, McAllister DA, Gange JJ, Jordan RC, McAdoo 
G, Nezu AM. Effects of four maintenance programs on the 
long-term management of obesity. J Consult Clin Psychol 
19988; 56: 529-34.  

41. Wadden TA, Frey DL. A multicenter evaluation of a 
proprietary weight loss program for the treatment of 
marked obesity: a five-year follow-up.  Int J Eat Disord 
1997; 22: 203-12.  

42. Flechtner-Mors M, Ditschuneit HH, Johnson TD, Suchard 
MA, Adler G. Metabolic and weight loss effects of long-
term dietary intervention in obese patients: four-year 
results.  Obes Res 2000; 8: 399-402. 

43. Mathus-Vliegen EM. Long-term maintenance of weight 
loss with sibutramine in a GP setting following a specialist 
guided very-low-calorie diet: a double-blind, placebo-
controlled, parallel group study. Eur J Clin Nutr 2005; 59 
Suppl 1, S31-8; discussion S39. 

44. Li Z, Maglione M, Tu W, Mojica W, Arterburn D, 
Shugarman LR, Hilton L, Suttorp M, Solomon V, Shekelle 
PG,  Morton SC.  Meta-analysis: pharmacologic treatment 
of obesity.  Ann Intern Med 2005; 142: 532-46. 

45. Pi-Sunyer  FX, Aronne LJ, Heshmati HM, Devin J,  
Rosenstock J. Effect of rimonabant, a cannabinoid-1 
receptor blocker, on weight and cardiometabolic risk 
factors in overweight or obese patients: RIO-North 
America: a randomized controlled trial. JAMA 2006; 295:  
761-75. 

46. Kelley DE, Bray GA, Pi-Sunyer FX, Klein S, Hill J, Miles 
J, Hollander P. Clinical efficacy of orlistat therapy in 
overweight and obese patients with insulin-treated type 2 
diabetes: A 1-year randomized controlled trial. Diabetes 
Care 2002; 25: 1033-41. 

47. Heymsfield SB, Segal KR, Hauptman J, Lucas CP, Boldrin 
MN, Rissanen A, Wilding JP, Sjostrom L. Effects of 
weight loss with orlistat on glucose tolerance and 
progression to type 2 diabetes in obese adults. Arch Intern 
Med 2000; 160: 1321-6. 

48. Wadden TA, Berkowitz RI, Womble LG, Sarwer DB, 
Phelan S, Cato RK, Hesson LA, Osei SY, Kaplan R, 
Stunkard AJ. Randomized trial of lifestyle modification 
and pharmacotherapy for obesity. N Engl J Med 2005; 353: 
2111-20. 

49. Blanck HM, Khan LK, Serdula MK. Diet and physical 
activity behavior among users of prescription weight loss 
medications. Int J Behav Nutr Phys Act 2004; 1: 17. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

50. Sallet JA, Marchesini JB, Paiva DS, Komoto K, Pizani CE, 
Ribeiro ML, Miguel P, Ferraz AM, Sallet PC. Brazilian 
multicenter study of the intragastric balloon. Obes Surg 
2004; 14: 991-8. 

51. Genco A, Bruni T, Doldi SB, Forestieri P, Marino M, 
Busetto L, Giardiello C, Angrisani L, Pecchioli L, Stornelli 
P, Puglisi F, Alkilani M, Nigri A, Di Lorenzo N, Furbetta 
F, Cascardo A, Cipriano M, Lorenzo M, Basso N. 
BioEnterics Intragastric Balloon: The Italian Experience 
with 2,515 Patients.  Obes  Surg 2005; 15: 1161-4. 

52. Dixon AF, Dixon JB, O'Brien PE. Laparoscopic adjustable 
gastric banding induces prolonged satiety: a randomized 
blind crossover study. J Clin Endocrinol Metab 2005; 90: 
813-9. 

53. Small CJ, Bloom SR. Gut hormones and the control of 
appetite. Trends Endocrinol Metab 2004; 15: 259-63. 

54. Chapman A, Kiroff G, Game P, Foster B, O'Brien P, Ham 
J, Maddern G. Laparoscopic adjustable gastric banding in 
the treatment of obesity: A systematic review.  Surgery 
2004; 135: 326-351. 

55. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories 
W, Fahrbach K, Schoelles K. Bariatric surgery: a 
systematic review and meta-analysis. JAMA 2004; 292:  
1724-37. 

56. Maggard MA, Shugarman LR, Suttorp M, Maglione M, 
Sugarman HJ, Livingston EH, Nguyen NT, Li Z, Mojica 
WA, Hilton L, Rhodes S, Morton SC, Shekelle PG. Meta-
analysis: surgical treatment of obesity. Ann Intern Med 
2005; 142: 547-59 . 

57. MLF. Height and Weight tables: Metropolitan Life 
Foundation, (Metropolitan Life Insurance Company, New 
York, 1983. 

58. Dixon JB, Dixon ME, O'Brien PE. Birth outcomes in obese 
women after laparoscopic adjustable gastric banding. 
Obstet Gynecol 2005; 106: 965-72 . 

59. Flum DR, Dellinger EP.  Impact of gastric bypass 
operation on survival: A population-based analysis. J Am 
Coll Surg 2004; 199: 543-51. 

60. Christou NV, Sampalis JS, Liberman M, Look D, Auger S, 
McLean AP, MacLean LD. Surgery decreases long-term 
mortality, morbidity, and health care use in morbidly obese 
patients. Ann Surg 2004; 240: 416-23. 

61. NIH. Gastrointestinal surgery for severe obesity: National 
Institutes of Health Consensus Development Conference 
Statement. Am J Clin Nutr 1992; 55: 615S-619S.  

62. O'Brien PE, Dixon JB, Laurie C, Skinner S, Proietto J, 
McNeil J, Strauss B, Marks S, Schachter L, Chapman L, 
Anderson M. Treatment of mild to moderate obesity with 
laparoscopic adjustable gastric banding or an intensive 
medical program: a randomized trial. Ann Intern Med 
2006; 144: 625-33. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                Combined strategies in the management of obesity                                    69  
 

 
 
 
 
 
 
 
 
 
 
 

Review Article   
                   
Combined strategies in the management of obesity 
 
John B Dixon MBBS PhD FRACGP and Maureen E Dixon BSc Dip Ed 
 
Centre for Obesity Research and Education (CORE), Monash University, Melbourne, Victoria, Australia 

 
 

體重管理的綜合策略體重管理的綜合策略體重管理的綜合策略體重管理的綜合策略 
 

肥胖是一個慢性復發的疾病，需要像其他慢性疾病一樣有長期的方法來管理。管理必須是

多面向的，目標為達成持續體能活動與飲食的行為改變，改變病人及其家人的小環境，讓

其成為一個體重控制的較佳環境。治療的範圍包括特殊的飲食、計算熱量、代餐、極低熱

量飲食、藥物治療、內置胃氣球及手術都可提供非常有用的額外益處。選用這些方法時應

考慮病人為達到可接受的BMI所需要降低體重，及其種族、危險性及多重病症的內況。病人
所設定的目標是樂觀的，但是也要實際，並且了解維持適當減重的好處及復胖的可能，以

及可能需要重複的減重等問題。從業者需要知道當前的療法及各種組合的功效，以提供病

人選擇達到適度減重所需要的合適方法。他們也必須預期在體重減輕後復胖的時間點，並

且不因為復胖而放棄。 
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