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Abstract Weight loss is an important goal for obese patients be-
KLEIN, SAMUEL. Outcome success in obesitpbes Res.  cause it ameliorates or eliminates many of the medical
2001;9:354S-358S. illnesses associated with obesity and can prevent the

Intentional weight loss improves many of the medical com- development of new obesity-related diseases. This article
plications associated with obesity. Moreover, many of these will review the effect of weight loss on obesity-related
beneficial effects have a dose-dependent relationship withdisease and survival outcomes.

the amount of weight lost and begin after only modest

weight losses of 5% to 10% of initial body weight. There is

no conclusive evidence that weight loss decreases mortality Cardiovascular Disease

in obese people. The therapeutic effect of weight loss on Obesity is associated with several risk factors for coro-
risk factors for cardiovascular disease (insulin resistance nary heart disease (CHD). The risk of CHD is directly
and diabetes, dyslipidemia, and hypertension) has receivedproportional to the number of risk factors. Data from the
the most attention in clinical trials. The hazard of develop- Framingham Offspring Study found that modest weight loss
ing coronary heart disease is directly related to the concom-can affect a cluster of risk factors simultaneously (1). A
itant burden of risk factors. Modest weight loss can affect weight loss of=2.25 kg over 16 years was associated with
the entire cluster of risk factors simultaneously. Both neg- a 40% to 50% reduction in the sum of risk factors (systolic
ative energy balance and weight loss improve insulin sen- blood pressure, serum triglyceride, serum total cholesterol,
sitivity and glycemic control in obese patients with type 2 fasting blood glucose, and lowest quintile of high-density
diabetes. Most studies have found that weight loss decreasedpoprotein [HDL] cholesterol) in men and women. Weight
serum triglyceride, total cholesterol, and low-density li- 10ss may also decrease the progression of atherosclerosis.
poprotein cholesterol concentrations and increases serumrhe progression of carotid artery intimal wall thickness,
high-density lipoprotein cholesterol concentration. Regain assessed by B-mode ultrasound over 4 years, was three
of weight leads to relapse in triglyceride and cholesterol times higher in obese subjects who maintained their body
concentrations. Weight loss, independent of sodium restric- weight than in those who lost 19% of their body weight after
tion, decreases systolic and diastolic blood pressure. Dietarygastric surgery (2).

intervention is the cornerstone of weight-loss therapy. Most

diets proposed for losing weight vary in two principal )

dimensions: energy content and macronutrient composition. Type 2 Diabetes

Manipulation of food macronutrient content, energy den- Acute energy restriction and weight loss have been
sity, and portion size can help decrease energy intake andshown to improve insulin sensitivity with respect to glucose

facilitate weight loss. metabolism in obese patients with type 2 diabetes. There is
a considerable decrease in blood glucose and an increase in
ease, type 2 diabetes, medical complications low-calorie diet, before much weight loss has occurred

(Figure 1) (3,4). Modest long-term weight loss also im-
proves glycemic control. As little as a 5% weight loss can
decrease fasting blood glucose, insulin, and hemoglobin
Alc concentrations and medication requirements in obese
patients with type 2 diabetes (Figure 2) (5). Greater amounts
of weight loss result in greater improvement in glycemic
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souri. diabetes who lost-30% of initial body weight after gastric
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Introduction
Obesity causes a number of serious medical complica-
tions that impair health and lead to premature mortality.
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Figure 2: The relationship between weight loss and glycemic

] Weight (k) 92.7  90.5 779 ) 76.2 ) _control in patients with type 2 diabetes. Adapted from Wing et al. (5).
Figure 1: The effect of energy balance and weight loss on insulin «|ye is different from control valuey < 0.01.

sensitivity in type 2 diabetes. Adapted from Kelly et al. (4).

Long-term weight loss also prevents the onset of diabetes The improvement in serum lipids is directly related to the
in obese people without diabetes (7-9). During a 16-year amount _of weight lost, and weight regain leads to increased
observation period, data from the Framingham Study found triglyceride and cholesterol concentrations (16-19). The
that the risk of diabetes decreased by one-third in those wholargest changes in serum triglyceride, total cholesterol, and
lost 3.7 to 6.8 kg, and by one-half in those who lo€.8 kg LDL cholestero] concentrations tend to occur in the. fI.I’.St 4 to
(8). Weight loss achieved by gastric surgery was associated® Weeks of weight loss (16,17). Two years after initiating

with a 5-fold decrease in the risk of diabetes during an diet therapy, a sustained weight loss of 5% is needed to
8-year period of observation after surgery (9). maintain the decrease in serum triglyceride concentrations,

whereas serum total and LDL cholesterol revert toward
baseline if at least a 10% weight loss is not maintained
Hypertension (16-19). Serum HDL cholesterol concentration also de-
Weight loss decreases systolic and diastolic blood pres-creases during active weight loss but later increases once
sure (10). Data from the Trials of Hypertension Prevention weight loss stabilizes (15).
Phase Il found a dose-response relationship between weight
loss and blood pressure at 36 months of treatment (11). An
average weight loss of 8.8 kg was associated with a reduc- Respiratory Disease

tion of 7 mm Hg systolic and 5 mm Hg d@stohc blO,Od Many pulmonary abnormalities improve with weight
pressure, a loss qf 2.6 kg was assoc_lated _Wlth a reduction Ofloss. A modest loss of-10% body weight decreases the
4.5 mm Hg systolic and 2.5 mm Hg diastolic blood pressure, osniratory disturbance index, improves sleep patterns, and
and a loss of O,'l kg was assomateq W't_h an reducﬂon of 2.0decreases daytime hypersomnolence in patients with sleep
mm Hg systolic without a c_:hange in dla§t0|IC blood pres- apnea syndrome (20). Marked weight loss-680% body
Sure. Howev.er, Iong-term_ |mprovement. in b"_’o,d, pressure weight in patients with extreme obesity (body mass ingex
was not achieved in subjects who ach|eveq initial wgght 40 kg/nt) usually decreases the severity of sleep apnea and
loss but Iat_er regam.ed most or all O_f their lost weight. can result in complete resolution of the syndrome when the
Marked weight loss induced by gastric surgery has beenrespira\tory disturbance index is not markedly abnormal

shown.to improve or completgly resolve hypertension in (21-23). It is possible that each patient has a critical thresh-
approximately two-thirds of Pa“?”ts (12,13). Hc_)wever, the old of weight loss that can correct sleep apnea, depending
results from an 8-year prospective controlled trial of surgi- on the patient's upper airway collapsibility (24). Bariatric

cal!y induced weight loss found t.hat the beneficial effect of surgery has also been shown to improve and resolve obesity
weight loss on blood pressure is not permanent. The de’hypoventilation syndrome (23,25).

crease in blood pressure observed during the first 2 years
after surgery was no longer evident by 3 years, and blood

ressure continued to increase for the next 5 years (9). . .
P y ®) Liver Disease

Obesity is associated with a spectrum of liver diseases,

Dyslipidemia known as nonalcoholic fatty liver disease (26). Losing 10%

Data from most studies demonstrate that weight loss or more of body weight can correct abnormal liver chem-
decreases serum triglyceride, total cholesterol, and low- istries, decrease liver fat content, and improve features of
density lipoprotein (LDL) cholesterol concentrations and steatohepatitis (27—29). Rapid weight loss that occurs after
increases serum HDL cholesterol concentration (14,15). gastric surgery (30), very-low-calorie diets (31), or fasting
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(32) will decrease hepatic fat content but can induce hepaticin total mortality and a 28% reduction in cardiovascular
inflammation and exacerbate steatohepatitis. disease and diabetes-related mortality. A retrospective anal-
ysis of patients with type 2 diabetes found that survival was
directly correlated with weight loss during the patient’s first
Reproductive and Urinary Tract Function year of diabetes therapy (42). The results from these studies
in Women suggest that intentional weight loss may improve survival in
Marked weight loss after gastric bypass surgery has beenoverweight and obese persons who have an obesity-related
shown to correct urinary overflow incontinence (33). In illness, particularly type 2 diabetes. However, these data do
addition, marked weight loss can produce normal menses innot prove a causal relationship, and long-term prospective
previously amenorrheic women and can improve fertility.  studies are needed to determine the true effect of weight loss
on mortality.

Physical Function and Quality of Life
Weight loss can improve physical function and quality of
life. Moreover, improvements in physical function and

health-[eI?ted_ qu]Jtallltytolf I|febare dlr?_ctl): cor_;ﬁlatetd W'Tht_r:? than is achieved by therapy. In one study, obese women
amount ot weight lost. In obese patients with osteoarthritis, ., \yere beginning a nonsurgical weight loss program

weight loss leads to improvement in symptoms, an INCreASe;n, yicated that they wanted to lose 38% of their body weight

in pain-free range of motion, and a Qecrease in analgesic US&ut would be happy with a loss of 31%, satisfied with a loss
(34). In most patients, marked weight loss due to obesity of 25%, and disappointed with a loss of 17% of initial

surgery results_ in pain relief in one or more joints (35). weight (43). After 48 weeks of diet and exercise therapy,
Ihmprg\éeme;:nts m:galéhlz—rglesateg QT?‘I'Z of lite, mzazuredhby these subjects lost an average of 16% of their initial weight.
the Short-Form (SF-36) Health Survey and by other piionts who seek bariatric surgery also often have unreal-

:jnstrume_znts that ((iavaluate_d é'fdaocllt?]l mtedra(cj:tpln, art]_x '.? t y and istically high weight loss expectations (44). Therefore, there
epression, mood, perceiveralin, and daily activiies, = g qgap 5 large discrepancy between a realistic and clini-

have been demonstrated after modest diet-induced weightC e ;
ally beneficial weight loss response to treatment and the
loss of 8.6 kg (36) and surgery-induced weight loss (37). pati)ént’s expected \?veight loss P

In addition, patients who had gastric surgery for obesity
had less sick days and disability pension days than did the
control group who did not lose weight (38).

Patients’ Expected Outcome
Obese persons often want and expect to lose more weight

Conclusions
Intentional weight loss improves many of the existing
Mortality medical complications associated .With obesity and can pre-

Although weight loss in obese persons has a beneficial vent the develqpment of new ob_esny—related diseases. Many
effect on obesity-related medical complications, there is no Of these beneficial effects are directly related to the amount
conclusive evidence that weight loss increases survival. ©f Weight that is lost and become noticeable after only
Three studies reported data from different population sub- Modest weight losses of 5% to 10% of initial body weight.
groups of the American Cancer Society’s Cancer Prevention It is important to qurm patlent§ about the bengflugl effe(?ts
Study | (39—41). This large epidemiological study obtained of modgst and achievable weight loss to avoid disappoint-
baseline data between 1959 and 1960 and followed theMent with treatment outcome.
participants for an average of 12 years. In one study of
women, any intentional weight loss in women with obesity- Acknowledgments
related illnesses was associated with a 20% reduction in This work was supported by a grant from Roche Labo-
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