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Excess weight gain during adulthood is associated with a significantly increased risk of the
acquisition of major chronic diseases and decreased odds of healthy aging.  Yet primary care
providers (PCPs) have not been effective in addressing either prevention or treatment of
obesity. Since the 1980s, progressive weight gain in the United States has led to a prevalence
of obesity (body mass index [BMI] of 30-40 kg/m ) of 39.6% and severe obesity (BMI >40
kg/m ) of 7.7% in the US population.

Modalities to help prevent and manage obesity include lifestyle interventions, antiobesity drug
therapy, and bariatric surgery when appropriate.  However, research has shown that few PCPs
approach the subject with patients during visits; thus, obesity remains underdiagnosed and
undertreated.  In addition, fewer people report dieting now in the United States than ever
before.

The goal of this article is to provide a framework for the PCP in order to help prevent and treat
obesity and to help prevent weight gain once weight has been lost.

Risk of Excess Weight

Obesity causes dysfunction from fat accumulation in and around various organs in the body,
and associated fat accumulation in the pharynx and larynx lead to the development of
obstructive sleep apnea and hypoventilation syndromes. Increased body weight increases the
load on joints and leads to hepatic fat storage diseases However obesity also is associated
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load on joints and leads to hepatic fat storage diseases. However, obesity also is associated

with a systemic inflammatory state and chronic overactivity of the sympathetic nervous system,
leading to the development of hypertension.  Obesity also is implicated in the development of
cancers and therefore can be thought of as an inflammatory disorder.  Obesity is well
established as a metabolic disease that is associated with worsening diabetic control, insulin
resistance, dyslipidemia, hepatosteatosis, hyperuricemia and gout, cholelithiasis, acanthosis
nigricans, nephrolithiasis, glomerulopathy, prothrombotic predisposition, neuropsychiatric
diseases, and asthma.

Benefits of Weight Loss

Systematic reviews conducted by the US Preventive Services Task Force of behavioral
interventions consisting of weight loss counseling found that significant numbers of patients
could achieve and maintain greater than 5% of body weight over time.  Losing just 5% of body
weight can lead to clinically meaningful metabolic effects, and this can help treat obesity-related
disorders.  Losing 5% of body weight has been shown to decrease the risk of developing type
2 diabetes mellitus over time by more than 50%.  Research has shown that modest weight
reductions can be effective for many patients to help combat and treat comorbidities such as
hypertension and diabetes.  Weight reduction also helps reduce the harmful fat
accumulation and its effects on organs.

Barriers to Care

Clinicians report barriers that prevent effective counseling of overweight and obese patients.
Time constraints, lack of training to treat obesity, lack of training in nutrition and obesity, lack of
comparison data on various dietary approaches, and lack of long-term data on newer
antiobesity medications are commonly listed as barriers. Preconceived problems—real or
imagined—exist with getting insurance coverage for antiobesity medications. PCPs may
perceive that the problem of obesity may not warrant attention and do not refer patients to
obesity specialists when they are available.  Another barrier to treatment is providers’ own bias
relating to obesity. When patients feel judgment and shame, they are more likely to resort to
maladaptive behaviors and are less likely to seek care.

Understanding Metabolic and Body Changes in Obesity

When excess weight is gained, biologic adaptations promote the maintenance of the extra body
weight. These biologic adaptations occur regardless of the starting weight of the patient.
The adaptations make losing weight and keeping lost weight off very difficult. Understanding
how these adaptations affect patients is crucial to be able to counsel patients effectively.

Simple caloric restriction causes metabolic adaptations that are designed to prevent weight
reduction.  As persons gain weight, normal signaling fails to occur between fat cells, the gut
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microbiome, stomach, pancreas, and brain via hormonal release and other mechanisms that
are not completely understood. Instead of signals occurring to decrease food intake (eat less)
and to increase skeletal muscle output (move more), signals occur to increase more food intake
and to move less.  These adaptive processes lead to diet failures in the form of increased
appetites (eating more) and in slowing of metabolic rate.

Furthermore, ingestions of different types of food in general do not have equivalent metabolic
effects: Proteins, fats, carbohydrates, and alcohol all have effects that vary widely with respect
to signaling satiety, to promoting food consumption, and to promoting pathways that decrease
appetite and promote energy expenditure as opposed to pathways that promote energy
conservation and fat storage.  These metabolic adaptive processes continue after weight is
lost and make it harder for people to maintain weight loss over time.  Much as a thermostat
adjusts to maintain a set temperature, metabolic processes shift to maintain a set weight.  Yet
recent review articles endorse the thinking that restrictions only at the calorie level are important
and advise clinicians to encourage ingestion of fewer calories—“eat less and move more.”
The message to patients that obesity is only a result of their excess consumption of calories has
placed the perception of blame onto patients.

Dietary Counseling

All successful approaches to treating patients with obesity combine behavioral counseling as a
basis therapy with addition of antiobesity medications and surgery when appropriate.

Traditional nutritional approaches to weight loss promotion have been advocating low-fat diets
in the attempt to cut calories. Dietary advice over the past 40 years has largely remained the
same, with recommendation of plant-based foods (grains, cereals, fruits, vegetables) over
animal products (eggs, dairy, meat), and vegetable oils over natural animal fats such as butter.
In addition, clinicians have endorsed the idea of low-fat diets to improve heart health. However,
research comparing the Mediterranean diet with a control (low-fat) diet refutes this idea.
Participants with high cardiovascular risk who followed a Mediterranean diet either
supplemented with extra-virgin olive oil or nuts were found to have fewer major cardiovascular
events compared with those following a low-fat control diet over 5 years.  There was no impact
on overall mortality or weight loss; participants were not counseled to reduce caloric intake or to
exercise.

Recent analysis of commercial weight-loss programs revealed that weight loss occurred with
any low-carbohydrate or low-fat diet as long as the patient was able to continue the program.
A recent trial involving 609 overweight adults showed that weight loss at 12 months was similar
in groups randomly assigned to either a healthy low-fat diet or a healthy low-carbohydrate diet;
there was no interaction between weight loss and genotype pattern of the participants with
respect to gene-diet interactions or baseline insulin secretion levels.  Furthermore, evidence
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exists that nutrition research can be subject to bias, since nutritional research is largely funded
by the industries that benefit from the diets they support.

There is increasing interest in carbohydrate-restricted diets that promote burning fat instead of
carbohydrates; some promising emerging research shows that these low-carbohydrate/high-fat
or ketogenic diets can deliver what anecdotal reports have indicated—that eating mostly fat and
protein leads to a greater feeling of satiety and promotes positive changes in appetite-regulating
hormones.  Research on the ketogenic diet has indicated that people who restrict
carbohydrates and eat higher-fat diets tend to lose more weight and keep more of it off than
people on traditional low-fat diets.  In addition, patients following carbohydrate-restricted diets
show improvements in cardiovascular risk factors, metabolic markers, and diabetes control.

Avoiding Medications Associated With Weight Gain

A variety of prescription medications commonly used in primary care have been found to be
associated with weight gain. Medication-induced weight gain should be seen as preventable,
and the use of medications associated with weight gain should be carefully monitored to offset
the likelihood of weight gain with the desired clinical effect. Patients should be informed of the
risks and benefits of any medications associated with weight gain and participate in shared
decision-making around their use. PCPs are referred to other resources for a more complete
discussion on obesogenic medications.

Role of Antiobesity Medications

Guidelines from the Endocrine Society in 2015 included added emphasis on the utilization of
anti-obesity medications in obesity management.  Antiobesity medications are recognized to
help patients who have been unable to successfully lose and maintain weight, and these drugs
may help with adherence to behavior change and improve physical functioning. If a patient’s
response to weight-loss medication is considered effective (ie, weight loss of 5% or more body
weight at 3 months) and the treatment is safe, then the medications should be continued long-
term.

Antiobesity medications are indicated for patients whose BMI exceeds 30 kg/m  or with a BMI
greater than 27 kg/m  with obesity-related comorbidities such as hypertension, obstructive
sleep apnea, dyslipidemia, type 2 diabetes mellitus, or knee or hip osteoarthritis.  In total, 6
medications have been approved by the Food and Drug Administration for the treatment of
obesity, most of which work centrally to suppress appetite. All are in pregnancy category X and
require close follow-up of patients to monitor for adverse effects and to monitor the effects on
mood, blood pressure, and heart rate and the potential for misuse, abuse, and overdose.
Orlistat, lorcaserin, liraglutide, phentermine-topiramate, and naltrexone-bupropion have been
approved for long-term use.  Phentermine alone, the most prescribed drug for weight loss
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in the United States, has only been approved for 3-month use; however, recent guidelines
advocate its long-term off-label use, and the drug can be obtained outside of insurance
reimbursement with coupons.  Better combinations of existing drugs and the development of
new drugs likely will lead to more-effective strategies for patients.

Drug therapy for obesity is largely underutilized in the United States; a recent study showed that
patients filled 15 times as many prescriptions for antidiabetic medications (excluding insulin)
than for antiobesity medications.  Not enough obesity specialists practice in the United States
to meet current needs. A 2014 survey of 1992 physicians in the entire database of the American
Society of Bariatric Physicians (now the Obesity Medicine Association) showed that 59% of
obesity physicians practiced in fee-for-service private-practice centers that do not accept
insurance.

Bariatric Surgery and Procedures

Bariatric surgery is recommended for patients with a BMI greater than 40 kg/m  or a BMI
greater than 35 kg/m  with obesity-related comorbidities. Patients who undergo bariatric
surgery, particularly Roux-en-Y gastric bypass surgery, can sustain larger weight losses of 16%
to 32% of baseline weight and can experience remission of obesity-related conditions including
type 2 diabetes mellitus.  In addition to gastric bypass and gastric sleeve surgeries, other
procedures and devices are on the horizon that promise to be less-invasive than traditional
approaches. Antiobesity drugs often are used after bariatric surgery to help prevent weight
regain.

Role of Exercise

Although exercise has numerous physical, cardiovascular, and psychological benefits, there
have been mixed data regarding the use of physical activity for weight reduction.  Due to
compensatory mechanisms in metabolism, hunger, and satiety, it is very difficult to create an
energy deficit simply by increasing exercise.  While increased physical activity may assist with
weight loss and weight maintenance and may improve metabolic health, telling patients that
they will not be able to lose weight without exercising may discourage them from attempting to
focus on food quality if they are not exercising. It is important to assess patients’ current level of
activity and readiness and ability to change and to use this information to set realistic goals to
increase physical activity, both as exercise and nonexercise activity.

Conclusion

The obesity problem in the United States is increasing as the population ages. There are not
enough practicing US obesity specialists to reach all patients in need. Effective treatment
involves counseling patients about the benefits of weight loss and increasing physical activity

hil idi ti PCP t b illi t f ti t t b it t d

39,44

42

45

44

2

2

40

46

46

26



References
1. Zheng Y, Manson JE, Yuan C, et al. Associations of weight gain from early to middle adulthood

with major health outcomes later in life. JAMA. 2017;318(3):255-269.
2. Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends in obesity among adults in

the United States, 2005 to 2014. JAMA. 2016;315(21):2284-2291.
3. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in obesity and severe obesity

prevalence in US youth and adults by sex and age, 2007-2008 to 2015-2016. JAMA.
2018;319(16):1723-1725.

4. AACE/ACE algorithm for the medical care of patients with obesity. American Association of Clinical
Endocrinologists. https://www.aace.com/files/guidelines/ObesityAlgorithm.pdf. Accessed October
23, 2018.

5. Kahan SI. Practical strategies for engaging individuals with obesity in primary care. Mayo Clin
Proc. 2018;93(3):351-359.

6. Snook KR, Hansen AR, Duke CH, Finch KC, Hackney AA, Zhang J. Change in percentages of
adults with overweight or obesity trying to lose weight, 1988-2014. JAMA. 2017;317(9):971-973.

7. Heymsfield SB, Wadden TA. Mechanisms, pathophysiology, and management of obesity. N Engl J
Med. 2017;376(3):254-266.

8. Hall JE, da Silva AA, do Carmo JM, et al. Obesity-induced hypertension: role of sympathetic
nervous system, leptin, and melanocortins. J Biol Chem. 2010;285(23):17271-17276.

9. Steele CB, Thomas CC, Henley SJ, et al. Vital signs: Trends in incidence of cancers associated
with overweight and obesity—United States, 2005-2014. MMWR Morb Mortal Wkly Rep.
2017;66(39):1052-1058.

10. Blüher M. Adipose tissue dysfunction contributes to obesity related metabolic diseases. Best Pract
Res Clin Endocrinol Metab. 2013;27(2):163-177.

11. LeBlanc ES, O’Connor E, Whitlock EP, Patnode CD, Kapka T. Effectiveness of primary care–
relevant treatments for obesity in adults: a systematic evidence review for the U.S. Preventive
Services Task Force. Ann Intern Med. 2011;155(7):434-447.

12. Garvey WT, Mechanick JI, Brett EM, et al; Reviewers of the AACE/ACE Obesity Clinical Practice
Guidelines. American Association of Clinical Endocrinologists and American College of
Endocrinology comprehensive clinical practice guidelines for medical care of patients with obesity.
Endocr Pract. 2016;22 suppl 3:1-203.

13. Knowler WC, Barrett-Connor E, Fowler SE, et al; Diabetes Prevention Program Research Group.
Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J
Med. 2002;346(6):393-403.

14. Li G, Zhang P, Wang J, et al. Cardiovascular mortality, all-cause mortality, and diabetes incidence
after lifestyle intervention for people with impaired glucose tolerance in the Da Qing Diabetes
Prevention Study: a 23-year follow-up study. Lancet Diabetes Endocrinol. 2014;2(6):474-480.

while avoiding negative messages. PCPs must be willing to refer patients to obesity experts and
behavioral groups when available, and the prescription of antiobesity medications should be
considered.  Numerous resources and treatment guidelines are available to PCPs to help in
the effective treatment of patients with obesity.  If appropriate, patients should be referred
to a bariatric surgeon.

42

4,26,39



15. Masmiquel L, Leiter LA, Vidal J, et al; LEADER Investigators. LEADER 5: prevalence and
cardiometabolic impact of obesity in cardiovascular high-risk patients with type 2 diabetes mellitus:
baseline global data from the LEADER trial. Cardiovasc Diabetol. 2016;15:29.

16. Managing Overweight and Obesity in Adults: Systematic Evidence Review From the Obesity
Expert Panel, 2013. US Department of Health and Human Services; National Institutes of Health;
National Heart, Lung, and Blood Institute.
https://www.nhlbi.nih.gov/sites/default/files/media/docs/obesity-evidence-review.pdf. Accessed
October 23, 2018.

17. Cetin DC. It’s time to consider pharmacotherapy for obesity. Cleve Clin J Med. 2017;84(12):959-
960.

18. Richard P, Ferguson C, Lara AS, Leonard J, Younis M. Disparities in physician-patient
communication by obesity status [published online November 28, 2014]. Inquiry.
doi:10.1177/0046958014557012.

19. Gudzune KA, Bennett WL, Cooper LA, Bleich SN. Perceived judgment about weight can
negatively influence weight loss: a cross-sectional study of overweight and obese patients. Prev
Med. 2014;62:103-107.

20. Ochner CN, Barrios DM, Lee CD, Pi-Sunyer FX. Biological mechanisms that promote weight
regain following weight loss in obese humans. Physiol Behav. 2013;120:106-113.

21. Colbert JA, Jangi S. Training physicians to manage obesity—back to the drawing board. N Engl J
Med. 2013;369(15):1389-1391.

22. Leibel RL, Seeley RJ, Darsow T, Berg EG, Smith SR, Ratner R. Biologic responses to weight loss
and weight regain: report from an American Diabetes Association research symposium. Diabetes.
2015;64(7):2299-2309.

23. Ochner CN, Tsai AG, Kushner RF, Wadden TA. Treating obesity seriously: when recommendations
for lifestyle change confront biological adaptations. Lancet Diabetes Endocrinol. 2015;3(4):232-
234.

24. Ebbeling CB, Swain JF, Feldman HA, et al. Effects of dietary composition on energy expenditure
during weight-loss maintenance. JAMA. 2012;307(24):2627-2634.

25. Sumithran P, Prendergast LA, Delbridge E, et al. Long-term persistence of hormonal adaptations
to weight loss. N Engl J Med. 2011;365(17):1597-1604.

26. Bays HE, Seger JC, Primack C, et al. Obesity Algorithm. Denver, CO: Obesity Medicine
Association; 2018. https://obesitymedicine.org/obesity-algorithm/. Accessed October 23, 2018.

27. Livingston EH. Reimagining obesity in 2018: a JAMA theme issue on obesity. JAMA.
2018;319(3):238-240.

28. Lucan SC, DiNicolantonio JJ. How calorie-focused thinking about obesity and related diseases
may mislead and harm public health: an alternative. Public Health Nutr. 2015;18(4):571-581.

29. Estruch R, Ros E, Salas-Salvadó J, et al; PREDIMED Study Investigators. Primary prevention of
cardiovascular disease with a Mediterranean diet supplemented with extra-virgin olive oil or nuts.
N Engl J Med. 2018;378(25):e34.

30. Johnston BC, Kanters S, Bandayrel K, et al. Comparison of weight loss among named diet
programs in overweight and obese adults: a meta-analysis. JAMA. 2014;312(9):923-933.



31. Gardner CD, Trepanowski JF, Del Gobbo LC, et al. Effect of low-fat vs low-carbohydrate diet on
12-month weight loss in overweight adults and the association with genotype pattern or insulin
secretion: the DIETFITS randomized clinical trial. JAMA. 2018;319(7):667-679.

32. Bes-Rastrollo M, Schulze MB, Ruiz-Canela M, Martinez-Gonzalez MA. Financial conflicts of
interest and reporting bias regarding the association between sugar-sweetened beverages and
weight gain: a systematic review of systematic reviews. PLoS Med. 2013;10(12):e1001578.

33. Ioannidis JPA, Trepanowski JF. Disclosures in nutrition research: why it is different. JAMA.
2018;319(6):547-548.

34. Abbasi J. Interest in the ketogenic diet grows for weight loss and type 2 diabetes. JAMA.
2018;319(3):215-217.

35. Bueno NB, de Melo ISV, de Oliveira SL, da Rocha Ataide T. Very-low-carbohydrate ketogenic diet
v. low-fat diet for long-term weight loss: a meta-analysis of randomised controlled trials. Br J Nutr.
2013;110(7):1178-1187.

36. McKenzie AL, Hallberg SJ, Creighton BC, et al. A novel intervention including individualized
nutritional recommendations reduces hemoglobin A1c level, medication use, and weight in type 2
diabetes. JMIR Diabetes. 2017;2(1):e5.

37. Bazzano LA, Hu T, Reynolds K, et al. Effects of low-carbohydrate and low-fat diets: a randomized
trial. Ann Intern Med. 2014;161(5):309-318.

38. Tauqeer Z, Gomez G, Stanford FC. Obesity in women: insights for the clinician. J Womens Health.
2018;27(4):444-457.

39. Apovian CM, Aronne LJ, Bessesen DH, et al. Pharmacological management of obesity: an
Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2015;100(2):342-362.

40. Schauer PR, Kashyap SR, Wolski K, et al. Bariatric surgery versus intensive medical therapy in
obese patients with diabetes. N Engl J Med. 2012;366(17):1567-1576.

41. Wadden TA, Berkowitz RI, Womble LG, et al. Randomized trial of lifestyle modification and
pharmacotherapy for obesity. N Engl J Med. 2005;353(20):2111-2120.

42. Bersoux S, Byun TH, Chaliki SS, Poole KG Jr. Pharmacotherapy for obesity: what you need to
know. Cleve Clin J Med. 2017;84(12):951-958.

43. le Roux CW, Astrup A, Fujioka K, et al; SCALE Obesity Prediabetes NN8022-1839 Study Group. 3
years of liraglutide versus placebo for type 2 diabetes risk reduction and weight management in
individuals with prediabetes: a randomised, double-blind trial. Lancet. 2017;389(10077):1399-
1409.

44. Schmidt SL, Bryman D, Greenway FL, Hendricks EJ. How physician obesity medicine specialists
treated obesity before 2012 new drug approvals. Obes Surg. 2015;25(1):186-190.

45. Thomas CE, Mauer EA, Shukla AP, Rathi S, Aronne LJ. Low adoption of weight loss medications:
a comparison of prescribing patterns of antiobesity pharmacotherapies and SGLT2s. Obesity.
2016;24(9):1955-1961.

46. Paravidino VB, Mediano MFF, Silva ICM, et al. Effect of physical exercise on spontaneous
physical activity energy expenditure and energy intake in overweight adults (the EFECT study): a
study protocol for a randomized controlled trial. Trials. 2018;19(1):167.


