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    Introduction 

 Obesity is defi ned as an unhealthy excess of body fat, which increases the risk of morbidity and pre-
mature mortality. Obesity is a growing concern among adults. It has not only increased in prevalence, 
but it has also been associated with signifi cant morbidity and mortality. Some of its medical risks 
include hypertension, diabetes, hyperlipidemia, coronary artery disease, and osteoarthritis. More so in 
older adults, obesity exacerbates the age-related decline in physical function, impairs quality of life, 
and leads to frailty. The current therapeutic and management tools designed for weight management 
in older persons include lifestyle intervention (diet, physical activity, and behavior modifi cation), 
pharmacotherapy, and surgery. Current evidence suggests that weight-management strategies in obese 
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   Key Points 

•     The increasing prevalence of obese older adults is a major public health issue.  
•   Obesity causes frailty in older adults by exacerbating the age-related decline in physical function.  
•   Treatment plans for obese older adults should include lifestyle interventions such as weight loss, 

behavior modifi cation, and exercise therapy to improve physical function and quality of life and 
reduce medical complications associated with obesity.  

•   While treatment of obesity may improve a number of health parameters, the potential for adverse 
effects of weight loss on bone and muscle mass must also be taken into consideration.    
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older adults improves physical function, quality of life, and reduces medical complications. The treat-
ment must consider the potential adverse effects of weight loss on bone and muscle mass. 

 This chapter will review the clinical issues related to obesity in older adults and provide health 
professionals with the appropriate weight-management guidelines on the basis of current evidence.  

    Obesity: An Epidemic 

 Obesity among older adults continues to grow in prevalence in the United States. Data from the 
National Health and Nutrition Examination Survey (NHANES) indicate that approximately one-third 
of United States adults are obese [ 1 ]. Likewise, in developed countries, the prevalence of obesity is 
increasing among older adults. The underlying reasons for the increased prevalence are an increase in 
the older person population, and an increase in the percentage of obesity in that population. Past stud-
ies have compared point-in-time statistics of the American older adult population and highlighted the 
increase in prevalence of obesity. For example, in a 10-year period between 1991 and 2000, obesity 
was found to grow from 14.7 to 22.9 % in the 60–69-year age group, while obesity grew from 11.4 to 
15.5 % in the >70-year age group. This represents an increase of 56 and 36 % in the respective age 
groups [ 2 ]. More recent estimates suggest that 37 % of adults 65 years of age or older are obese (Body 
Mass Index, BMI ≥ 30 kg/m 2 ), and such prevalence is expected to become even more evident with the 
aging of “baby boomers” [ 3 ]. The prevalence of obesity in older adults will continue to challenge our 
health care systems [ 4 ]. Furthermore, obesity poses an increasing problem for long-term care facilities 
[ 5 ]. On a positive note, obesity is less likely to develop in the very old population (>80-year-olds). In 
this age group, the prevalence rate of obesity is considerably lower than for younger cohorts. The rela-
tively low prevalence of obesity after 80 years of age could be due to the survival advantage of being 
lean [ 6 ]. Nonetheless, overall, more than 15 % of the older American population is obese, and obesity 
is more common in older women than in men [ 2 ]. Moreover, concern about the prevalence of geriatric 
obesity is not contained to the United States. It is an increasing problem of older populations through-
out the world [ 7 ].  

    Pathophysiology of Obesity 

 Aging is associated with marked changes in body composition. After 30 years of age, fat-free mass 
(FFM), which is comprised predominantly of muscle, progressively decreases, whereas fat mass 
increases. FFM reaches its peak during the third decade of life, while fat mass (FM) reaches its peak 
during the seventh decade [ 8 ]. Subsequently, after about age 70, both indices (FFM and fat mass) 
decrease. Aside from quantitative changes of FFM and fat mass, aging is also associated with a redis-
tribution of body fat and FFM. The intra-abdominal fat increases, while the subcutaneous fat and total 
body fat decrease [ 9 ]. 

 Body fat is accumulated when energy input exceeds energy expenditure. The intake of energy does 
not change or may even decline with aging. Energy output comprises the resting metabolic rate 
(accounts for ~70 %), the thermal effect of food (~10 %), and physical activity (20 %). Aging is asso-
ciated with a decrease in all major components of energy output. Resting metabolic rate decreases by 
3 % every decade after 20 years of age. About three-fourths of this decline can be accounted for by a 
loss in FFM [ 10 ]. The thermal effect of food is 20 % lower in older men than in younger men [ 11 ]. 
Physical activity decreases with increasing age, and it accounts for about one-half of the decrease in 
energy output that occurs with aging [ 12 ]. 
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 As one ages, the growth hormone and testosterone production decreases, which results in a reduc-
tion in FFM and increased accumulation of fat mass [ 13 ]. Thyroid hormone-induced oxidative bursts 
are decreased with aging. Changes in neurohumoral modulators of appetite and body composition 
such as leptin and ghrelin have also been implicated as causes of obesity in later life. Resistance to 
leptin could result in a diminished ability to downregulate appetite [ 14 ]. These changes in hormone 
levels with aging could play an important role in the pathogenesis of obesity.  

    Measuring Overweight and Obesity 

 It is diffi cult to accurately measure body fat mass in most clinical settings because such assessments 
require the use of sophisticated technologies that are not readily available. Two measures for assessing 
overweight and total body fat content are widely used and accepted as simple methods to classify 
medical risk with regards to body fat; they are the body mass index (BMI) and waist circumference. 

    Body Mass Index 

 BMI is calculated as weight (kg)/height squared (m 2 ). The BMI is used to assess overweight and 
obesity and to monitor changes in body weight status. It allows meaningful comparisons of weight 
status within and between populations. However, in older adults, age-related changes in body com-
position and loss of height caused by compression of vertebral bodies and kyphosis alter the rela-
tionship between BMI and percentage body fat. Therefore, at any given BMI value, changes in body 
composition tend to underestimate fatness, whereas the loss of height would tend to overestimate 
fatness.  

    Waist Circumference 

 The presence of excess fat in the abdomen out of proportion to total body fat is an independent predic-
tor of comorbidities such as cardiovascular disease, diabetes, and hypertension [ 15 ]. Men with a waist 
circumference of >40 in. and women with a waist circumference of >35 in. are considered to have 
increased disease risk. 

 Table  10.1  incorporates both BMI and waist circumference in the classifi cation of overweight and 
obesity and provides an indication of relative disease risk [ 16 ].

        Health Implications of Obesity 

    Adverse Effects of Obesity 

 Obesity is associated with a number of health hazards. Some adverse effects include increased mortal-
ity, health complications, poor quality of life, and disability. These hazards are discussed in detail 
below. 
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    Mortality 

 Obesity was associated with signifi cantly higher all-cause mortality relative to the normal weight 
BMI in both younger and older adults [ 17 ]. Although the relative risk of death associated with obesity 
is greater for younger adults than for older ones [ 18 ,  19 ], a high BMI increases absolute mortality and 
health risks linearly up to 75 years of age [ 20 ]. That is, from a clinical standpoint, the health complica-
tions associated with obesity increase linearly with increasing BMI until the age of 75. The relation-
ship of obesity in >75 years of age with total mortality is unclear. Some previous epidemiological 
studies do not show that excess body weight is detrimental to mortality in advancing age [ 21 ,  22 ]. 
However, underlying diseases that can themselves increase the risk of early mortality may cause the 
underestimation of the relation between obesity and mortality in older adults. Since those who are 
susceptible to the effects of obesity die at a younger age, the surviving group of obese older adults are 
said to be the “resistant” survivors. Furthermore, waist circumference, an indicator of central adipos-
ity, is identifi ed as a potentially good risk factor for mortality in obese elderly adults [ 23 ].  

    Comorbid Disease 

 Obesity and increased visceral fat are associated with increased morbidity and poor quality of life. 
Most studies evaluating obesity-related complications focus on middle-aged and younger adults. The 
prevalence of the medical complications associated with obesity, such as hypertension, diabetes, car-
diovascular disease, and osteoarthritis, increases with age. Therefore, obesity and weight gain during 
middle age may contribute to medical complications and development of obesity-associated chronic 
disease, and subsequent increased health care expenditures that occur during old age [ 24 ].  

    Metabolic Abnormalities 

 There is an age-related increase in the prevalence of all of the components of the metabolic syn-
drome. Relative to those who are 20–34 years of age, the odds of having metabolic syndrome for 
those who are over 65 years of age were reported to be 5.8 in men and 4.9 in women [ 25 ]. Additionally, 
increased abdominal fat is independently associated with metabolic syndrome in adults aged 
70–79 years [ 26 ]. Fasting plasma glucose increases by 1–2 mg/dL and postprandial glucose by 
10–20 mg/dL for each decade of age after 30 years. Accordingly, the prevalence of type 2 diabetes 
mellitus based on standard criteria is highest in older persons [ 27 ]. The age-related increase in fat 

   Table 10.1    Classifi cation of overweight and obesity by BMI, waist circumference, and associated disease risk   

 Disease risk a  (Relative to normal weight 
and waist circumference) 

 BMI (kg/m 2 )  Obesity class 
 Men <40 in.  Men >40 in. 
 Women <35 in.  Women >35 in. 

 Underweight  <18.5  –  – 
 Normal b   18.5–24.9  –  – 
 Overweight  25.0–29.9  I  Increased  High 
 Obesity  30.0–34.9  II  High  Very high 

 35.0–39.9  Very high  Very high 
 Extreme obesity  ≫40  III  Extremely high  Extremely high 

   a Disease risk for type 2 diabetes, hypertension, and CVD 
  b Increased waist circumference can also be a marker for increased risk even in persons of normal weight  
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and, more importantly, visceral fat, could be the main causative factor for the increased prevalence 
of diabetes mellitus and insulin resistance in the elderly. At the age of 65, there is a strong infl uence 
of BMI on the remaining lifetime risk of diabetes, with the increased risk ranging from ~3 % with 
BMI < 18.5 kg/m 2 , 10 % with BMI 18.5–25 kg/m 2 , 14 % with BMI 25–30 kg/m 2 , 29 % with BMI 
30–35 kg/m 2  and 35 % with BMI ≥ 35 kg/m 2  [ 28 ]. 

 Hypertension is extremely prevalent in the older population, affecting 65 % of all persons aged 
>60 years [ 29 ]. Obesity and high blood pressure continue to be correlated, even in old age [ 30 ]. 
Obesity-related dyslipidemia (i.e., low HDL cholesterol and high serum triglyceride concentrations) 
is seen in both younger and older adults. In the United States, 35–42 % of white men and women who 
are over 65 years of age with metabolic syndrome have low HDL cholesterol (<40 mg/dL in men and 
<50 mg/dL in women) and high triglyceride (>150 mg/dL) concentrations [ 25 ]. Data from longitudi-
nal studies suggest that obesity increases the risk of cardiovascular disease in older men. Elevated 
BMI in older 70-year-old men and women was associated with an increase in new cases of coronary 
artery disease, fatal and nonfatal myocardial infarction, and cardiovascular disease mortality during 
12–15 years of observation [ 31 ] in older men but not in older women.  

    Arthritis 

 Osteoarthritis (OA) is the most common type of arthritis and its prevalence increases progressively 
with age in both sexes in parallel with the increase in body weight and fat observed with aging. The 
age-related increase in prevalence of OA presumably refl ects bodily changes as a result of a lifetime 
of being overweight, which results in chronic mechanical strain on weight-bearing joints [ 32 ,  33 ]. In 
a population-based study of older adults, with a mean age of 73, the relative risk of developing knee 
OA increased from 0.1 for a BMI lower than 20 kg/m 2  to 13.6 for a BMI of 36 kg/m 2  or higher [ 34 ].  

    Pulmonary Abnormalities 

 Obesity is associated with obstructive sleep apnea (OSA), obesity-hypoventilation syndrome, and 
pulmonary function abnormalities [ 35 ]. Increased fat on the chest wall decreases lung compliance, 
increases the work of breathing, and reduces ventilation [ 36 ]. The prevalence of OSA increases with 
age. Both waist circumference and waist changes were the most powerful predictors of OSA in older 
obese and normal-weight men in a 30-year follow-up study [ 37 ].  

    Urinary Incontinence 

 The prevalence of urinary incontinence increases after the age of 65 and affects 15–30 % of that popu-
lation. Obesity further exacerbates the high prevalence of urinary incontinence in older adults, which 
has been shown to be directly associated with elevated BMI [ 38 ,  39 ].  

    Cancer 

 Obesity is a risk factor for several types of cancer, including breast, colon, gallbladder, pancreas, and 
bladder amongst both men and women, more so in older than younger adults [ 40 ]. A study in older 
women has shown that breast cancer occurs more frequently in obese older women than all older 
women [ 40 ]. Obese postmenopausal women are also at higher risk of developing malignant  melanoma 
and endometrial cancer than their nonobese counterparts [ 41 ].  
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    Functional Impairment and Quality of Life 

 Aging causes a progressive decline in physical function because of a continued decline in muscle 
mass, strength, and power, and an increase in joint instability and arthritis [ 42 ]. These functional 
impairments affect activities of daily living, decrease quality of life, and lead to an increased utiliza-
tion of health care services. Obesity has important functional implications in older adults because it 
worsens their age-related decline in physical function. Data from both cross-sectional [ 43 – 45 ] and 
longitudinal studies [ 46 – 48 ] have consistently demonstrated a strong link between increasing BMI 
and worsening physical function in older persons. High BMI is associated with self-reported impair-
ment in ADLs, limitations in mobility, decreased physical performance, and increased risk for func-
tional decline [ 45 – 50 ]. Moreover, obesity is associated with increasing nursing home admissions 
[ 51 ,  52 ]. 

 Although obesity is associated with increases in FM, aging is associated with a decline in FFM 
(primarily skeletal muscle) and function, referred to as sarcopenia [ 53 ] and obesity does not appear 
to protect against sarcopenia. In one study [ 54 ], the prevalence of sarcopenia in obese persons 
increased with age, suggesting that many obese persons maintain a constant fat mass while losing 
muscle mass. In another study [ 55 ], obese older adults were found to have sarcopenia based on 
lower relative muscle mass and low muscle strength per muscle area (low muscle quality, Fig.  10.1 ), 
despite having more than adequate body weight, which is opposite of the stereotypical frail older 
adult. Their functional performance, aerobic capacity, strength, balance, and walking speed were 
as severely reduced as the frail nonobese adults [ 55 ]. Thus, obesity in older adults acts synergisti-
cally with sarcopenia (sarcopenic obesity; see also Chap.   6    ) to augment disability. Accordingly, 
the “sarcopenic-obese” individual has two problems that lead to frailty: (1) decreased muscle mass 
and strength, which occur with aging, and (2) a need to carry greater weight due to excess body 
fat [ 55 ,  56 ]. Figure  10.2  is a cross-sectional MRI image from the mid-thigh in a frail obese older 
adult. This fi gure demonstrates the excessive adipose tissue infi ltration of skeletal muscle mass 
with obesity.

  Fig. 10.1    Muscle quality (strength per muscle mass) in nonobese nonfrail, nonobese frail, and obese elderly subjects. 
Reprinted by permission from Macmillan Publishers Ltd: Obesity. Villareal DT, Banks M, Siener C, Sinacore DR, Klein 
S. Physical frailty and body composition in obese elderly men and women, 12(6), copyright 2004       
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    In one study [ 55 ], 96 % of community-living older adults with BMIs >30 were frail, as determined 
by physical performance test scores [ 57 ], peak oxygen consumption [ 58 ], and self-reported ability to 
perform activities of daily living [ 59 ]. Data from another study [ 60 ] also demonstrated that obesity 
was associated with a marked increased risk of frailty (odds ratio = 3.5), determined by weakness, 
slowness, weight loss, low physical activity, and exhaustion. In another study [ 61 ] obesity was identi-
fi ed as one of the fi ve modifi able risk factors that predict functional decline in both vigorous and basic 
activities among older women. Recently in a study of community dwelling older adults, frailty was 
related to BMI in a U-shaped manner (i.e., increased frailty in people with extremes of low or high 
BMI). However, in people with large WC (≥35 in. in women and ≥40 in. in men), frailty was shown 
to exist in all BMI categories [ 62 ].   

    Benefi cial Effects of Obesity 

 Increased body weight is associated with increased bone mineral density (BMD) and decreased osteo-
porosis and hip fracture in older men and women, whereas the converse is true for being of low body 
weight. Both body fat mass and FFM are directly correlated with BMD. Although the increase in 
BMD has been attributed to mechanical stress on the weight-bearing skeleton, the protective effects 
have also been observed in non-weight-bearing bones [ 63 ]. Therefore, hormonal factors that are 
increased in obese persons, such as circulating estrogens, insulin, and leptin, might contribute to 
the osteoprotective effects of obesity, by stimulating bone formation and inhibiting bone resorption. 
The increase in both BMD and the extra cushioning effect of the fat surrounding crucial areas such as 
the hip might provide protection against hip fracture during a fall in obese older adults [ 64 ]. On the 
other hand, recent studies also suggest that excess adiposity could be detrimental to bone and also 
increases fall risk [ 65 ,  66 ].   

  Fig. 10.2    Cross-sectional MRI image from the mid-thigh in a frail obese female participant (76 years of age).  IMAT  
intermuscular adipose tissue,  SAT  subcutaneous adipose tissue,  SM  skeletal muscle       
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    Effects of Intentional Weight Loss in Older Adults 

    Body Composition 

 Loss of body weight is accompanied by a decrease in both FM and FFM. Therefore, it is possible that 
weight loss in obese older persons could increase sarcopenia by worsening the age-related loss of 
muscle mass. In younger adults, ~75 % of diet-induced weight loss is composed of fat tissue and 
~25 % is composed of FFM [ 67 ]. The relative amount of diet-induced weight loss as FFM and fat 
mass in older men and women is similar to that observed in younger adults [ 68 ]. Therefore, diet- 
induced weight loss does not produce a disproportionate loss of lean tissue in old persons. Despite 
much evidence linking high body fat to functional disability [ 45 ,  47 ,  48 ], weight loss has not been 
typically instituted in obese older persons because of the fear that it will exacerbate sarcopenia. 
Additionally, it is a general belief among many geriatricians that some “reserve” of body fat is advan-
tageous in the older people particularly if they are hospitalized [ 69 ]. 

 In a randomized controlled trial conducted in obese older subjects, there was no signifi cant differ-
ence in loss of FFM after a diet-induced weight loss plus regular exercise compared with the control 
group who did not lose weight. These encouraging fi ndings suggest that regular exercise can attenuate 
a diet-induced loss of FFM in older persons [ 70 ].  

    Medical Complications 

 Data from young and middle-aged adults show that weight loss improves or normalizes metabolic 
abnormalities associated with obesity. Similarly, it has been shown that moderate weight loss in obese 
older adults simultaneously decreases an array of metabolic coronary heart disease risk factors [ 71 ].  

    Physical Function and Quality of Life 

 Moderate weight loss in conjunction with physical activity improves physical function and health- 
related quality of life in obese older persons. Data from studies conducted in overweight and obese 
older persons with or without joint disease have shown that the combination of moderate diet-induced 
weight loss and exercise therapy improved both subjective and objective measures of physical func-
tion and health-related quality of life and had a greater benefi cial effect than did either diet or exercise 
interventions alone [ 70 ,  72 – 74 ]. These fi ndings suggest that obesity is a reversible cause of frailty and 
impaired quality of life in older adults. 

 Recently, in a 1-year randomized controlled clinical trial, 107 obese adults aged 65 years and older 
were recruited to investigate the independent and combined effects of weight loss and exercise on 
physical function, body composition, and quality of life [ 75 ]. Participants were randomized into a 
weight management program, exercise training program, weight management plus exercise training 
program, and a control group. The weight management program consisted of a balanced diet produc-
ing an energy defi cit of 500–750 kcal/day in participants’ daily requirements. The exercise interven-
tion included both aerobic and resistance training components. Results demonstrated that while 
physical function improved in all of the intervention groups compared to the control group, the group 
simultaneously adopting the weight management and exercise training programs demonstrated a sig-
nifi cantly higher physical function compared to the other interventions. Moreover, the group that 
received the combined intervention also tended to demonstrate more benefi ts in terms of reduced loss 
of lean body mass and bone mineral density, as well as improved aerobic capacity, strength, balance, 
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and gait speed. These fi ndings suggest that the combination of weight loss and exercise programs is 
more effective at preventing frailty and preserving quality of life for obese older adults compared to 
interventions focused on one single modality. 

 In this context, it is important to underline that the combination of weight loss and exercise pro-
grams is safe, and the exercise benefi ts may effectively compensate the reduction of lean mass due to 
the weight loss program [ 76 ] (see also Chap.   22    ). Further studies are needed to determine whether 
weight loss can be maintained beyond 1 year and may be able to prevent major health-related out-
comes (including mortality and nursing home admissions) in obese older adults. These studies should 
focus on evaluating whether long-term weight maintenance is likely to produce the most meaningful 
changes in health outcomes in obese older adults.  

    Mortality 

 It has been observed in several population-based studies that community-dwelling older adults who 
lost weight, or who experienced weight variability, had an increased relative mortality risk compared 
with those who were weight stable [ 37 ]. 

 However, most studies have inherent weaknesses, such as not reporting whether the observed 
weight changes were intentional or unintentional, relying upon self-reported weight change, or not 
distinguishing between weight loss in obese and lean subjects. Moreover, a recent randomized con-
trolled clinical trial demonstrated that intentional dietary weight loss was not signifi cantly associated 
with increased all-cause mortality over 12-year of follow-up in older overweight or obese adults [ 77 ].  

    Bone Mineral Density 

 Weight loss can have adverse effects on bone mass. Previous interventional studies conducted in 
young and middle-aged adults reported that weight loss causes bone loss that may be proportional to 
the amount of weight loss [ 78 – 80 ]. However, it is not known whether the bone loss associated with 
intentional weight loss increases the risk of osteoporotic fractures in obese persons. One study showed 
that diet-induced weight loss, but not exercise-induced weight loss, is associated with reductions in 
BMD at weight-bearing sites, suggesting that exercise should be an important component of a weight- 
loss program to offset adverse effects of diet-induced weight loss on bone [ 81 ]. In a more recent study, 
regular exercise was able to attenuate weight-loss-induced bone loss [ 76 ]. It is thought that this benefi -
cial effect may be specifi c for sites involved in weight-bearing exercise [ 82 ], mediated by prevention 
of weight-loss-induced increase in sclerostin (Sclerostin is a secreted Wnt antagonist that inhibits 
osteoblastic proliferation and differentiation, thus reducing bone formation, an inhibitor of bone for-
mation secreted by osteocytes) [ 83 ]. Therefore, including exercise as part of a weight-loss program is 
particularly important in older persons to reduce bone loss.   

    Interventions and Treatment 

 Weight loss in obese persons of any age can improve obesity-related medical complications, physical 
function, and quality of life. In older adults, improving physical function and quality of life may be 
the most important goals of therapy. The current therapeutic tools and recommendations available for 
weight management in older persons are (1) lifestyle intervention involving diet, physical activity, and 
behavior modifi cation; (2) pharmacotherapy; and (3) surgery. 
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    Weight Management Intervention 

 Weight management intervention is just as effective in older as in younger subjects [ 70 ,  72 – 74 ]. 
The combination of an energy-defi cit producing diet, increased physical activity, and behavior ther-
apy causes moderate weight loss and is associated with a lower risk of treatment-induced complica-
tions. Weight-management therapy that minimizes muscle and bone losses is recommended for older 
adults who are obese and who have functional impairments or metabolic complications that can 
benefi t from weight loss. 

    Diet Therapy 

 In order for weight loss to be successful, an energy defi cit must be achieved. A low-calorie diet that 
reduces energy intake by 500–750 kcal/day results in a weight loss of 0.4–0.9 kg (about 1–2 lb)/week 
and a weight loss of 8–10 % by 6 months. The diet should contain 1.0 g/kg high-quality protein/day 
[ 70 ], and multivitamin, and mineral supplements to ensure that all daily recommended requirements 
are met, including daily intakes of 1,500 mg calcium and 1,000 IU vitamin D to prevent bone loss. 
Very low-calorie diets (<800 kcal/day) should be avoided because of an increased risk of medical 
complications. Also, depending on the patient’s cardiovascular risk status, the diet therapy should be 
consistent with the National Cholesterol Education Program Expert Panel (Adult Treatment Panel 
III)’s Therapeutic Lifestyle Changes Diet and or possibly the Dietary Approaches to Stop Hypertension 
(DASH diet) [ 84 ]. 

 Referral to a registered dietitian, who has weight-management experience, is often necessary to 
ensure that appropriate nutritional counseling is provided. Patients should be educated on food com-
position, preparation, and portion control and their food preferences should be supported to improve 
compliance. 

 Successful weight loss and maintenance program should be based on a sound scientifi c rationale. 
The program should be safe and nutritionally adequate, as well as practical and applicable to patient’s 
social and ethnic background.  

    Physical Activity 

 Introducing an exercise component early in the treatment course can improve physical function and 
can ameliorate frailty in the older adult [ 70 ]. The exercise program should be individualized accord-
ing to a person’s medical conditions and disability (again, see Chap.   22    ). The program should start at 
a low-to-moderate intensity, duration, and frequency to promote adherence and avoid musculoskeletal 
injuries. If possible, the program should be gradually progressed over a period of several weeks or 
months to a longer, more frequent, and more vigorous effort. The goals of regular exercise in obese 
older persons are to increase fl exibility, endurance, and strength; therefore, a multicomponent exer-
cise program that includes stretching, aerobic activity, and strength exercises is recommended. Even 
very old or frail persons can participate in these types of physical activities.  

    Behavior Modifi cation 

 Clinicians should help obese older adults set personal goals, monitor progress, and use motivational 
strategies to improve adherence to the weight-loss program (see also Chap.   1    ). The cognitive behav-
ioral therapy strategies that should be considered include goal setting, self-monitoring, social support, 
stimulus control techniques, and problem-solving skills. Lifestyle and behavior modifi cation can be 
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facilitated by counseling from a behavioral therapist, exercise specialist, or dietitian who has weight- 
management experience. 

 Implementation of changes in the diet and activity habits of older adults may be challenging. An 
increased burden of disease, adverse quality of life, depression, hearing and visual diffi culties, and 
cognitive dysfunction may make it diffi cult to change one’s lifestyle. This increase in chronic disabili-
ties with aging reduces physical activity and exercise capacity. Common geriatric situations, such as 
depression, cognitive impairment, dependency on others, institutionalization, widowhood, loneliness, 
and isolation should be addressed, because these factors can make it more diffi cult to adopt or adhere 
to lifestyle changes designed to lose weight. Lifestyle-change programs should also encourage par-
ticipation by family members and care providers for better compliance.   

    Pharmacotherapy 

 Since most clinical trials that evaluate the use of pharmacotherapy excluded older adults or included 
only a small number of older adults, the available data are insuffi cient to determine the effi cacy and 
safety of pharmacotherapy in this population. 

 The use of pharmacological agents to treat obesity can add an additional burden on older persons. 
Many obese older patients are already taking multiple medications for other diseases, which can increase 
the chances of nonadherence, drug–drug interactions, and errors with obesity pharmacotherapy. 

 Moreover, potential side effects can have more serious consequences in older adults. Some exam-
ples of weight loss drugs that are FDA approved include phenteramine, orlistat, and a recently 
approved drug Qysmia (combination of phentermine and topiramate extended-release). These drugs 
are seldom covered by health insurance or Medicare, which can add an additional fi nancial burden in 
older patients who have a fi xed income. A thorough review of all the medications should be conducted 
for older adults who are obese, because some medications may cause weight gain (e.g., antipsychotic, 
antidepressants, anticonvulsants, or steroids). Furthermore, weight- loss-induced clinical improve-
ments might require changes in medications to avoid iatrogenic complications.  

    Weight-Loss Surgery 

 A few studies have provided information on the effectiveness and safety of bariatric surgery among 
older adults. Data from case series that evaluate the effect of bariatric surgery in patients who are over 
60 years of age suggest that the relative weight loss and improvement in obesity-related medical com-
plications are lower, whereas the perioperative morbidity and mortality are greater, in older compared 
to younger patients [ 85 ]. However, bariatric surgery can result in considerable weight loss and marked 
improvements in obesity-related physical impairment and medical complications in the older patients 
such as reversal of diabetes. The laparoscopic-adjustable gastric band is associated with fewer serious 
complications and a lower mortality rate; therefore the gastric band may be a better choice than the 
Roux-en-Y gastric bypass for older patients. However, it should be emphasized that the effi cacy and 
safety of these procedures have not been compared in randomized trials in older adults. Therefore, 
careful patient selection, intensive preoperative education, and expert operative and perioperative 
management are advised. Surgery should be considered in selected older adults who have disabling 
obesity that can be ameliorated with weight loss and who meet the criteria for surgery. The preopera-
tive evaluation should include an assessment for depression, which is common amongst older adults 
and could infl uence outcome. Postoperative management should include monitoring for nutritional 
and metabolic problems; particularly, vitamin B 12  defi ciency, iron defi ciency, and osteoporosis.   
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    Conclusion 

 The increasing prevalence of obese older adults is a major public health issue. Decreased muscle mass 
with aging and the burden of extra body mass due to obesity make it particularly diffi cult for obese 
older adults to function independently and may lead to the secondary complication of frailty. Treatment 
plans for obese older adults should include comprehensive lifestyle interventions such as dietary 
changes that promote weight loss, behavior modifi cation, and exercise therapy to improve physical 
function, quality of life, and the medical complications associated with obesity. Finally, the treatment 
must consider the potential adverse effects of weight loss on bone and muscle mass, as well as physi-
cal function and quality of life. Randomized controlled trials to determine health benefi ts and risks 
from long-term weight management in obese older adults are necessary. 

    Clinical Recommendations for Older Adult Weight-loss Therapy 

     1.    Initial assessment

•    A thorough medical history, physical examination, appropriate laboratory tests, and review of 
medications should be conducted to assess the patient’s current health and comorbidity risks.  

•   Additional information such as the patient’s readiness to lose weight, previous attempts at 
weight loss, and current lifestyle habits should be collected before initiating weight-loss 
therapy.  

•   Clinicians should help obese older adults set their personal goals and welcome participation by 
family members and care providers.  

•   Clinicians should individualize the weight-loss plan after taking into account the special needs 
of this population.      

   2.    Diet therapy

•    Advocate a modest reduction in energy intake (500–750 kcal/day) containing 1.0 g/kg high- 
quality protein/day, multivitamin, and mineral supplements (including 1,500 mg calcium and 
1,000 IU vitamin D/day).  

•   Consider referrals to a registered dietitian for appropriate nutritional counseling and education.      

   3.    Behavior therapy

•    Behavior therapy should highlight both diet and exercise—the integral parts of weight loss 
therapy and weight maintenance. The self-monitoring of nutrient intake and better understand-
ing of physical activity accomplishes this task.  

•   Consider referring to a behavioral therapist for counseling.  
•   Stress management, stimulus control, problem solving, contingency management, and social 

support should be addressed.      

   4.    Exercise therapy

•    Clinicians should assess the need for stress test before any physical activity.  
•   Advocate an exercise program that is gradual, individualized, and monitored.  
•   A multicomponent exercise program including stretching, aerobic activity, and strength exer-

cises is recommended.      
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   5.    Additional recommendations

•    Advocate a combination of energy defi cit–producing diet, increased physical activity, and 
behavior therapy. Such combinations are associated with the low risk of treatment-induced 
complications.  

•   Bariatric surgery may be an option for patients who have failed multiple weight-loss attempts.  
•   Weight maintenance efforts should be implemented once weight-loss goals have been achieved.             
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