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There is strong and consistent evidence that obesity management can delay pro-
gression from prediabetes to type 2 diabetes (1,2) and may be beneficial in the
treatment of type 2 diabetes. In overweight and obese patients with type 2 diabetes,
modest and sustained weight loss has been shown to improve glycemic control and
to reduce the need for glucose-lowering medications (3–5). Small studies have dem-
onstrated that in obese patients with type 2 diabetes more extreme dietary energy
restriction with very low-calorie diets can reduce A1C to,6.5% (48 mmol/mol) and
fasting glucose to ,126 mg/dL (7.0 mmol/L) in the absence of pharmacological
therapy or ongoing procedures (6,7).Weight loss–induced improvements in glycemia
are most likely to occur early in the natural history of type 2 diabetes when obesity-
associated insulin resistance has caused reversible b-cell dysfunction but insulin
secretory capacity remains relatively preserved (5,8). Although the Action for Health
in Diabetes (Look AHEAD) trial did not show that an intensive lifestyle intervention
reduced cardiovascular events in overweight or obese adults with type 2 diabetes (9),
it did show the feasibility of achieving and maintaining long-term weight loss in
patients with type 2 diabetes.

LOOK AHEAD

In the Look AHEAD intensive lifestyle intervention group,meanweight loss was 4.7%
(SE 0.2) at 8 years (10). Approximately 50% of intensive lifestyle intervention par-
ticipants lost $5% and 27% lost $10% of their initial body weight at 8 years (10).
Participants randomly assigned to the intensive lifestyle group achieved equivalent
risk factor control but required fewer glucose-, blood pressure–, and lipid-lowering
medications than those randomly assigned to standard care. Secondary analyses of
the Look AHEAD trial and other large cardiovascular outcome studies document
other benefits of weight loss in patients with type 2 diabetes, including improve-
ments in mobility, physical and sexual functioning, and health-related quality of life
(11). The goal of this section is to provide evidence-based recommendations for
dietary, pharmacological, and surgical interventions for obesity management as
treatments for hyperglycemia in type 2 diabetes.

ASSESSMENT

Recommendation

c At each patient encounter, BMI should be calculated and documented in the
medical record. B

At each routine patient encounter, BMI should be calculated from the height and
weight. BMI should be classified to determine the presence of overweight or obesity,
discussed with the patient, and documented in the patient record (Table 6.1). In Asian
Americans, the BMI cutoff points to define overweight and obesity are lower: normal
(,23 kg/m2), overweight (23.0–27.4 kg/m2), obese (27.5–37.4 kg/m2), and extremely
obese ($37.5 kg/m2) (12). Providers should advise overweight and obese patients that
higher BMIs increase the risk of cardiovascular disease and all-causemortality. Providers
should assess each patient’s readiness to achieve weight loss and jointly determine
weight loss goals and intervention strategies. Strategies include diet, physical activity,
behavioral therapy, pharmacological therapy, and bariatric surgery (Table 6.1). The latter
two strategies may be prescribed for carefully selected patients as adjuncts to diet,
physical activity, and behavioral therapy.
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DIET, PHYSICAL ACTIVITY, AND
BEHAVIORAL THERAPY

Recommendations

c Diet, physical activity, andbehavioral
therapy designed to achieve 5%
weight loss should be prescribed
for overweight and obese patients
with type 2 diabetes ready to
achieve weight loss. A

c Such interventions should be high in-
tensity ($16 sessions in 6 months)
and focus on diet, physical activity,
and behavioral strategies to achieve
a 500–750 kcal/day energy deficit. A

c Diets that provide the same caloric
restriction but differ in protein,
carbohydrate, and fat content are
equally effective in achieving
weight loss. A

c For patients who achieve short-
term weight loss goals, long-term
($1-year) comprehensive weight
maintenance programs should be
prescribed. Such programs should
provide at least monthly contact
and encourage ongoing monitoring
of bodyweight (weekly ormore fre-
quently), continued consumption
of a reduced calorie diet, and par-
ticipation in high levels of physical
activity (200–300 min/week). A

c To achieve weight loss of .5%,
short-term (3-month) high-intensity
lifestyle interventions that use
very low-calorie diets (#800
kcal/day) and total meal replace-
ments may be prescribed for
carefully selected patients by
trained practitioners in medical
care settings with close medical
monitoring. To maintain weight
loss, such programs must incorpo-
rate long-term comprehensive
weight maintenance counseling. B

Among overweight or obese patients
with type 2 diabetes and inadequate
glycemic, blood pressure and lipid

control, and/or other obesity-related
medical conditions, lifestyle changes
that result in modest and sustained
weight loss produce clinically meaning-
ful reductions in blood glucose, A1C, and
triglycerides (3–5). Greater weight loss
produces even greater benefits, including
reductions in blood pressure, improve-
ments in LDL and HDL cholesterol, and
reductions in the need for medications
to control blood glucose, blood pressure,
and lipids (9,10).

Lifestyle Interventions
Weight loss can be attained with life-
style programs that achieve a 500–750
kcal/day energy deficit or provide ap-
proximately 1,200–1,500 kcal/day for
women and 1,500–1,800 kcal/day for
men, adjusted for the individual’s base-
line body weight. Although benefits may
be seen with as little as 5% weight loss,
sustained weight loss of$7% is optimal.

These diets may differ in the types of
foods they restrict (such as high-fat or
high-carbohydrate foods) but are effec-
tive if they create the necessary energy
deficit (13–16). The diet choice should
be based on the patient’s health status
and preferences.

Intensive behavioral lifestyle inter-
ventions should include $16 sessions
in 6 months and focus on diet, physical
activity, and behavioral strategies to
achieve an ;500–750 kcal/day energy
deficit. Interventions should be pro-
vided by trained interventionists in ei-
ther individual or group sessions (17).

Overweight and obese patients with
type 2 diabetes who have lost weight
during the 6-month intensive behavioral
lifestyle intervention should be enrolled
in long-term ($1-year) comprehensive
weight loss maintenance programs
that provide at least monthly contact
with a trained interventionist and focus
on ongoing monitoring of body weight
(weekly or more frequently), continued

consumption of a reduced calorie diet,
and participation in high levels of phys-
ical activity (200–300 min/week). Some
commercial and proprietary weight loss
programs have shown promising weight
loss results (18).

When provided by trained practi-
tioners in medical care settings with
close medical monitoring, short-term
(3-month) high-intensity lifestyle inter-
ventions that use very low-calorie diets
(defined as #800 kcal/day) and total
meal replacements may achieve greater
short-term weight loss (10–15%) than
intensive behavioral lifestyle interven-
tions that typically achieve 5% weight
loss.Weight regain following the cessation
of high-intensity lifestyle interventions is
greater than following intensivebehavioral
lifestyle interventions unless a long-term
comprehensive weight loss maintenance
program is provided (19,20).

PHARMACOTHERAPY

Recommendations

c When choosing glucose-lowering
medications for overweight or
obese patientswith type2diabetes,
consider their effect on weight. E

c Whenever possible, minimize the
medications for comorbid condi-
tions that are associatedwithweight
gain. E

c Weight loss medications may be
effective as adjuncts to diet, physical
activity, and behavioral counseling
for selected patients with type 2 di-
abetesandBMI$27kg/m2.Potential
benefitsmust beweighedagainst the
potential risks of the medications. A

c If a patient’s response to weight loss
medications is ,5% after 3 months
or if there are any safety or tolerabil-
ity issues at any time, themedication
should be discontinued and alterna-
tive medications or treatment ap-
proaches should be considered. A

When considering pharmacological treat-
ments for overweight or obese patients
with type 2 diabetes, providers should
first consider their choice of glucose-
lowering medications. Whenever possi-
ble, medications should be chosen to
promote weight loss or to be weight neu-
tral. Agents associated with weight loss
include metformin, a-glucosidase inhibi-
tors, glucagon-like peptide 1 agonists,
amylin mimetics, and sodium–glucose
cotransporter 2 inhibitors. Dipeptidyl

Table 6.1—Treatment for overweight and obesity in type 2 diabetes

Treatment

BMI category (kg/m2)

23.0* or 25.0–26.9 27.0–29.9 30.0–34.9 35.0–39.9 $40

Diet, physical activity, and
behavioral therapy ┼ ┼ ┼ ┼ ┼
Pharmacotherapy ┼ ┼ ┼ ┼
Bariatric surgery ┼ ┼

┼Treatment may be indicated for selected motivated patients.
*Cutoff points for Asian American individuals.
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peptidase 4 inhibitors appear to be
weight neutral. Unlike these agents, insu-
lin secretagogues, thiazolidinediones, and
insulin have often been associated with
weight gain (see Section 7 “Approaches
to Glycemic Treatment”).

Concomitant Medications
Providers should carefully review the
patient’s concomitant medications
and, whenever possible, minimize or
provide alternatives for medications
that promote weight gain. The latter in-
clude atypical antipsychotics (clozapine,
olanzapine, risperidone, etc.) and an-
tidepressants (tricyclic antidepressants,
selective serotonin reuptake inhibitors,
and monoamine oxidase inhibitors),
glucocorticoids, oral contraceptives
that contain progestins, anticonvulsants
including gabapentin, and a number of
antihistamines and anticholinergics.

Approved Medications
The U.S. Food and Drug Administration
(FDA) has approved five weight loss
medications (or combination medica-
tions) for long-term use by patients
with BMI $27 kg/m2 with one or more
obesity-associated comorbid conditions
and by patients with BMI $30 kg/m2

who are motivated to lose weight (21–
23). Medications approved for long-term
weight loss and weight loss mainte-
nance and their advantages and disad-
vantages are summarized in Table 6.2.
The rationale for weight loss medica-
tions is to help patients to more consis-
tently adhere to low-calorie diets and to
reinforce lifestyle changes including phys-
ical activity. Providers should be knowl-
edgeable about the product label and
should balance the potential benefits of
successful weight loss against the poten-
tial risks of the medication for each pa-
tient. All medications are FDA pregnancy
category X. These medications are con-
traindicated in women who are or may
become pregnant. Women in their repro-
ductive years must be cautioned to use a
reliable method of contraception.

Assessing Efficacy and Safety
Efficacy and safety should be assessed at
leastmonthly for thefirst 3monthsof treat-
ment. If a patient’s response is deemed in-
sufficient (weight loss,5%) or if there are
any safety or tolerability issues at any time,
themedication should be discontinued and
alternative medications or treatment ap-
proaches should be considered.

In general, pharmacological treatment
of obesity has been limited by low adher-
ence, modest efficacy, adverse effects,
andweight regain aftermedication cessa-
tion (21).

BARIATRIC SURGERY

Recommendations

c Bariatric surgerymay be considered
for adults with BMI.35 kg/m2 and
type 2 diabetes, especially if diabe-
tes or associated comorbidities are
difficult to control with lifestyle and
pharmacological therapy. B

c Patients with type 2 diabetes who
have undergone bariatric surgery
need lifelong lifestyle support
and annual medical monitoring,
at a minimum. B

c Although small trials have shown a
glycemic benefit of bariatric sur-
gery in patients with type 2 dia-
betes and BMI 30–35 kg/m2,
there is currently insufficient evi-
dence to generally recommend
surgery in patients with BMI
#35 kg/m2. E

Bariatric and metabolic surgeries, either
gastric bandingor procedures that involve
resecting, bypassing, or transposing sec-
tions of the stomach and small intestine,
can be effective weight loss treatments
for severe obesity when performed as
part of a comprehensive weight manage-
ment program with lifelong lifestyle sup-
port and medical monitoring. In one
meta-analysis, gastric banding resulted
in less weight loss than sleeve gastrec-
tomy and Roux-en-Y gastric bypass
(1-year excess weight loss ;33% vs.
;70%) (24). National guidelines sup-
port consideration of bariatric surgery
for people with type 2 diabetes with
BMI.35 kg/m2.

Advantages
Treatment with bariatric surgery has
been shown to achieve near or complete
normalization of glycemia 2 years follow-
ing surgery in 72% of patients (compared
with 16% in a matched control group
treated with lifestyle and pharmacologi-
cal interventions) (25). A study evaluated
the effectiveness of surgical intervention
(Roux-en-Y gastric bypass or sleeve gas-
trectomy) andmedical therapy compared
with medical therapy alone (quarterly
visits, pharmacological therapy, self-
monitoring of blood glucose, diabetes

education, lifestyle counseling, and
encouragement to participate in Weight
Watchers) in achieving a target A1C #6%
(42 mmol/mol) at 3 years among obese
patients with uncontrolled type 2 diabe-
tes (mean A1C 9.3% [78mmol/mol]). This
A1C target was achieved by 38% (P ,
0.001) in the gastric bypass group, 24%
(P 5 0.01) in the sleeve gastrectomy
group, and 5% in the group that received
only medical therapy (26). Diabetes re-
mission rates tend to be higher with pro-
cedures that bypass portions of the small
intestine and lower with procedures that
only restrict the stomach.

Younger age, shorter duration of
type 2 diabetes, lower A1C, higher
serum insulin levels, and nonuse of
insulin have all been associated with
higher remission rates after bariatric
surgery (27).

Although bariatric surgery has been
shown to improve themetabolic profiles
of morbidly obese patients with type 1
diabetes, the role of bariatric surgery in
such patients will require larger and
longer studies (28).

Disadvantages
Bariatric surgery is costly and has asso-
ciated risks. Morbidity and mortality
rates directly related to the surgery
have decreased considerably in recent
years, with 30-day mortality rates
now 0.2% for laparoscopic procedures,
similar to those for laparoscopic cholecys-
tectomy, and 2.1% for open procedures
(29,30). Outcomes vary depending on
the procedure and the experience of
the surgeon and center. Longer-term
concerns include dumping syndrome
(nausea, colic, diarrhea), vitamin and
mineral deficiencies, osteoporosis, and,
rarely, severe hypoglycemia from insulin
hypersecretion. More recent studies also
suggest that patients who undergo bari-
atric surgery may be at increased risk for
substance use, including drug and alcohol
use and cigarette smoking (31). Cohort
studies attempting to match surgical
and nonsurgical subjects suggest that
the procedure may reduce longer-term
mortality (25).

In contrast, a propensity score–
adjusted analysis of older, severely obese
patients in Veterans Affairs Medical Cen-
ters found that bariatric surgery was not
associatedwith decreasedmortality com-
pared with usual care (mean follow-up
6.7 years) (32). Retrospective analyses
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andmodeling studies suggest that bariat-
ric surgery may be cost-effective or even
cost-saving for patients with type 2 di-
abetes, but the results are largely de-
pendent on assumptions about the
long-term effectiveness and safety of
the procedures (33,34). Understanding
the long-term benefits and risks of bari-
atric surgery in individuals with type 2
diabetes, especially those who are not
severely obese, will require well-de-
signed clinical trials, with optimal med-
ical therapy as the comparator (35).
Unfortunately, such studies may not
be feasible (36).
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