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Abstract
The objective of this study is to update evidence-based best practice guidelines for
multidisciplinary care of weight loss surgery (WLS) patients. We performed systematic search of
English-language literature on WLS, patient selection, and medical, multidisciplinary, and
nutritional care published between April 2004 and May 2007 in MEDLINE and the Cochrane
Library. Key words were used to narrow the search for a selective review of abstracts, retrieval of
full articles, and grading of evidence according to systems used in established evidence-based
models. A total of 150 papers were retrieved from the literature search and 112 were reviewed in
detail. We made evidence-based best practice recommendations from the most recent literature on
multidisciplinary care of WLS patients. New recommendations were developed in the areas of
patient selection, medical evaluation, and treatment. Regular updates of evidence-based
recommendations for best practices in multidisciplinary care are required to address changes in
patient demographics and levels of obesity. Key factors in patient safety include comprehensive
preoperative medical evaluation, patient education, appropriate perioperative care, and long-term
follow-up.
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INTRODUCTION
Evidence-based best practice guidelines for multidisciplinary care in weight loss surgery
(WLS) have been previously described (1). Earlier recommendations focused on patient
selection/screening, operative risk, medical evaluation, nutrition counseling, and
postoperative care (2). This report covers key updates in these and other areas.

Because extreme obesity can potentially affect all organ systems and psychological health
(3), optimal surgical treatment of WLS requires communication and collaboration among a
multidisciplinary team of caregivers. This article establishes the most current best practice
guidelines for multidisciplinary care, with a focus on long-term outcomes and patient safety.

METHODS AND PROCEDURES
We searched MEDLINE and the Cochrane Library for articles published on WLS and
patient selection, medical, multidisciplinary, and nutritional care published between April
2004 and April 2007. The system used to grade the quality of the evidence has already been
described (1). We identified >150 papers; the 112 most relevant were reviewed in detail.
These included randomized controlled trials, prospective and retrospective cohort studies,
meta-analyses, case reports, prior systematic reviews, and expert opinion. The focus of the
recommendations and the process used to develop them are reported elsewhere (1).

RESULTS
Multidisciplinary care

In February 2006, the Centers for Medicare and Medicaid Services decided to cover WLS
performed at accredited facilities, such as Centers of Excellence (4). These are defined as
facilities that meet standards of multidisciplinary care set by the American Society for
Metabolic and Bariatric Surgery (4) and the American College of Surgeons (5).

However, existing guidelines on multidisciplinary care are vague. The 1991 National
Institutes of Health consensus report on Gastrointestinal Surgery for Severe Obesity
recommended multidisciplinary teams with medical, surgical, psychiatric, and nutritional
expertise (6). Based on results from a national survey, 93% of respondents used a
multidisciplinary approach to treat WLS patients, but only 53% had the National Institutes
of Health–recommended team, and only 47% required the National Institutes of Health–
recommended evaluations (7).

Recommendations
• Development of uniform minimum standards of multidisciplinary care for WLS

patients (category D).

• Further research on the effectiveness of general medical, surgical, anesthetic,
nutritional, and psychological programs for WLS patients (category D).

Preoperative education and patient selection
Many patients pursue WLS without understanding the procedures or their implications.
Giusti et al. (8) found that many applicants for gastric banding did not know that the aim of
the band was to sharply reduce food consumption. Preoperative education on eating,
psychological implications, and risks and disadvantages of WLS led 9% of patients to opt
out of WLS; it clarified doubts and defined expectations in 99% of them; and objective
comparisons of procedures prompted 15% to change from one type of surgery to another (8).
These data indicate that preoperative teaching by a multidisciplinary team improves patient
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selection, and enables patients to choose the surgical procedure most appropriate for them,
thus, leading to more successful outcomes. Registered dietitians can help patients make
informed decisions (9).

Recommendations
Use preoperative education to

• Dispel misperceptions and unrealistic expectations, and clarify issues related to
comorbid conditions, differences between surgical procedures, and required
lifestyle changes after WLS (category D).

Patient selection
Operative risk—Higher BMI and medical comorbidities (e.g., coronary heart disease
(CHD) risk factors and obstructive sleep apnea) increase operative risk and postoperative
complications. Such complications as leak, infection, thromboembolism, cardiovascular
events, and pneumonia occur in 6–20% of patients. Risk factors for perioperative morbidity
and mortality include CHD, open procedure, male gender, age >50, smoking, and BMI >59.
Recently published data include a meta-analysis showing average surgical mortality of
0.5%, with figures ranging from 0 to 1.5% (refs. 10–17).

Recommendations
• Individual assessment of risk factors relative to potential reduction in long-term

disease risk and burden (category C).

Preoperative weight loss—Studies show that a preoperative weight loss of ≥5% is
associated with decreased operative time, with potential reduction of surgical risk (18–20).
A prospective study by Colles et al. (20) also found that patients who followed a very low–
energy diet had a significant decrease in liver volume. A reduction in liver size prior to WLS
has been recommended to decrease surgical difficulty and help prevent conversions from
laparoscopic to open procedures (21,22).

Alami et al. (18) and Alvarado et al. (19) found no association between preoperative weight
loss and reduction in major postoperative complications. More prospective randomized
controlled studies are needed to establish evidence-based guidelines regarding preoperative
weight loss and improved postoperative resolution of comorbidities.

Recommendations
• Preoperative weight loss of 5–10% of initial body weight, especially for patients

with a BMI ≥50 (category C).

• More prospective randomized controlled studies to determine optimal preoperative
weight loss and improve supervision of preoperative weight reduction and WLS
education programs (category C).

Medical evaluation
Coronary artery disease—Many individuals with severe obesity have one or more risk
factors for CHD, but there are few data on strategies for reducing perioperative
cardiovascular risk in WLS patients. Current standards of care include preoperative
stabilization and optimization of risk factors, e.g., blood pressure, dyslipidemia, and glucose
control. Perioperative β blockers should be considered for individuals with substantial CHD
risk or prior diagnosis of CHD (23). Obesity-related cardiovascular risk factors reverse
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significantly after weight reduction from WLS (24–26). In virtually all individuals, CHD
risk factors improve significantly after reductions in visceral fat burden.

Recommendations
• Preoperative assessment of cardiovascular conditions as indicated in patients with a

history of coronary artery disease (category C).

• Perioperative β blockers in patients with stable or suspected coronary artery
disease, unless contraindicated (category C).

Abnormal liver function—Nonalcoholic fatty liver disease is the most common cause of
abnormal liver function in WLS patients (27). Patients with nonalcoholic steatohepatitis
(NASH) are often insulin resistant and may have hypertension, hypertriglyceridemia, and
diabetes mellitus. Cirrhotic liver disease with portal hypertension is usually considered a
contraindication to WLS (28,29).

However, weight loss after gastric bypass surgery in those with NASH results in significant
improvement in glucose, HbA1c, and lipid profiles. Further, surgery leads to significant
improvement in the histological features of NASH, with resolution of disease in a majority
of patients (27,30,31). When liver function studies show elevated levels, imaging of the liver
with either ultrasonography or computed tomography can detect the presence of NASH in
obese patients, and may aid in the selection of patients for closer follow-up after surgery or
for liver biopsy prior to surgery (32).

Recommendations
• Evaluation of patients with known or suspected liver disease to assess severity of

cirrhosis and/or portal hypertension (category B).

• Interoperative liver biopsy at the time of surgery for diagnosis and assessment of
liver disease (category C).

• WLS is not recommended in patients with child’s class C cirrhosis (category B).

Deep vein thrombosis and pulmonary embolism—Prudent prophylaxis for
thromboembolic complications includes use of sequential alternating compressive devices
on the lower extremities in addition to some form of heparin, usually low-molecular-weight
heparin. However, the optimal form and duration of heparin-type prophylaxis in the patient
with severe obesity is unknown (33). Data suggest that weight-based dose adjustments and
extended prophylaxis may be beneficial (34).

Recommendations
• Use of perioperative anticoagulants and sequential compression devices to reduce

risk of deep vein thrombosis and pulmonary embolism, unless clinically
contraindicated (category B).

• Consideration of extended prophylaxis in patients with increased risk of deep vein
thrombosis and pulmonary embolism (category D).

Smoking—In addition to superobesity (weight >350 lb), smoking has been identified as a
preoperative risk factor associated with postoperative complications, e.g., thromboembolic
and pulmonary complications (32,35). A >20-pack-year history of smoking is associated
with difficulty in postoperative weaning from a ventilator (12). Smoking also significantly
increases the risk of postoperative marginal ulceration (36).
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Recommendations
• Strong encouragement of smokers to stop smoking prior to WLS (category B).

• Availability of smoking cessation advice and treatment at the institution or through
the WLS program (category D).

Preoperative metabolic evaluation
Hypoglycemia—Endocrinological and metabolic effects of WLS have received greater
attention recently. One condition, severe postprandial hypoglycemia, can be life-threatening
(with loss of consciousness, motor vehicle accidents, and seizures) and is often refractory to
medical nutrition therapy (37,38). Although the overall incidence is unknown, recognition of
this complication is increasing. Some individuals evaluated for the condition postoperatively
report symptoms consistent with hypoglycemia preoperatively, suggesting that the
hypoglycemia may have predated obesity surgery (39).

Thus, medical history should include determination of personal or family history of
hypoglycemia during neonatal or adult life, and assessment for potential symptoms of
hypoglycemia, including exercise- or meal-related shakiness, sweating, palpitations, blurred
vision, difficulty concentrating, unexplained near-syncope or syncope, or seizures. If these
symptoms are noted during the preoperative evaluation, consideration should be given to
endocrinology evaluation for hyperinsulinemic hypoglycemia; if present, purely restrictive
surgical approaches (which would not be expected to further enhance incretin secretion and
hyperinsulinemia) should be considered.

Recommendations
• Endocrinology evaluation prior to WLS, and consideration of purely restrictive

procedures for patients with a documented history of hypoglycemia (category D).

Preoperative gastrointestinal and liver assessment
A number of gastrointestinal conditions may be present in the preoperative WLS patient and
should be considered on a case-by-base basis. Two common conditions warrant assessment:
fatty liver and NASH. First is the presence of fatty liver disease as evidenced clinically or by
elevations in hepatic transaminases, alkaline phosphatase, or bilirubin concentrations.

Laboratory or radiographic evidence of liver dysfunction is common in preoperative WLS
patients. Nonalcoholic fatty liver disease describes a spectrum of fatty liver from hepatic
steatosis to NASH to cirrhosis, and has been reported to be the most common cause of
abnormal liver function in WLS patients (25). Patients with NASH are often insulin resistant
and may have hypertension, hypertriglyceridemia, and diabetes mellitus, diseases
comprising the metabolic syndrome. Although the pathophysiologic role of these conditions
in the progression NASH is unclear, weight loss after gastric bypass results in significant
improvement in associated conditions and the histological features of NASH. In a majority
of patients, the disease resolves (25–27).

NASH cannot be accurately differentiated from the more benign steatosis by clinical or
biochemical abnormalities; liver biopsy remains the gold standard diagnostic tool. In a study
of WLS patients with abnormal liver blood tests, imaging of the liver by ultrasonography or
computed tomography suggested the presence of NASH; hence, preoperative imaging may
aid in the selection of patients for postoperative monitoring or for liver biopsy prior to
surgery (28). However, the additional predictive utility of imaging vs. usual biochemical and
histologic assessment needs to be confirmed in additional studies.
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Chronic renal disease
Chronic renal disease as a consequence of obesity is often overlooked in WLS patients. Few
studies suggest that gastric bypass surgery is an effective and safe means for achieving
significant weight loss in transplant patients and those with renal failure (40). Increased fluid
volume in WLS patients with chronic renal disease, especially those on dialysis, may make
it difficult to assess weight changes. This population also has increased risk of infection,
especially with gastric banding (41). In addition, Roux-en-Y gastric bypass and other
malabsorptive procedures may impede maintenance of therapeutic levels of
immunosuppressive agents.

Recommendations
• Pre- and postoperative monitoring of renal function in patients with diabetes and

hypertension (categories A and B).

• Evaluation by a nephrologist prior to WLS for patients with significant renal
disease (category D).

• Special consideration to pre- and postoperative monitoring of fluid and
intravascular volume (category A).

HIV infection
Literature on WLS in patients with HIV is scarce. Only one paper to date has examined
WLS in patients with HIV; it found that Roux-en-Y gastric bypass could be safely
performed in this population (1). There is a need for further research on HIV-infection and
WLS.

Recommendations
• Patients with HIV should be evaluated by an infectious disease specialist prior to

WLS (category D).

• Special consideration should be given to preoperative assessment of viral loads,
CD4 counts (category D) and weight gain from antiretroviral medications (category
D).

Nutrition
Pre- and postoperative micronutrients—Flancbaum et al. (42) retrospectively
analyzed preoperative values of serum albumin, calcium, 25-OH-vitamin D, iron, ferritin,
hemoglobin, vitamin B12, and thiamine in 379 patients undergoing WLS. The data
suggested that nutritional deficiencies should be detected and corrected preoperatively.
Madan et al. (43) examined preoperative and 1-year postoperative levels of vitamin A,
vitamin B12, vitamin D-25, zinc, iron, ferritin, selenium, and folate in patients undergoing
laparoscopic Roux-en-Y gastric bypass (RYGB). They concluded that low vitamin and trace
mineral values are common pre- and postoperatively.

Patients with obesity are at high risk of vitamin D deficiency, a major public health problem
in the United States (44). Flancbaum et al. demonstrated high incidence of thiamine
deficiency preoperatively, especially among African Americans and Hispanics. A review of
nutritional consequences of WLS by Xanthakos and Inge (45) includes summaries of recent
advances and guidelines for nutritional screening. Long-term follow-up is essential for WLS
patients (46).
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Recommendations
• Pre- and postoperative monitoring for deficiencies in vitamin D, thiamin, calcium

(including parathyroid hormone), iron, vitamin B12, and folic acid, with repletion as
indicated (categories A, B, and C).

Vitamin D—At 36-month follow-up, Ybarra et al. found that no RYGB patients were
taking vitamin D supplements, and 43% were deficient in vitamin D (44). At 1- and 2-year
follow-up, Clements et al. found 7–8% vitamin D deficiency in patients who reported
compliance with recommended supplementation (46). Black patients experienced
significantly more vitamin D deficiency than whites. It is not known whether 400 IU of
vitamin D in a standard multivitamin is sufficient to prevent deficiencies in the long term.

Calcium—Calcium deficiency in RYGB patients is not always apparent because serum
calcium is protected by the release of calcium from the bone (47). Biomarkers of
postoperative metabolic bone disease include increased serum and urine markers of bone
turnover, including elevated alkaline phosphatase and parathyroid hormone (48,49). Riedt et
al. found 800 mg of calcium for premenopausal women and 1,500 mg/day for post-
menopausal women sufficient to achieve calcium balance after RYGB surgery (49). Most
centers recommend 1,200–1,500 mg/day of calcium and 400 IU/day of vitamin D
supplements (50–52). In achlorhydric patients, the bioavailability of calcium carbonate and
calcium citrate is 4 and 45%, respectively (50,51,53–56).

Iron—Recommendations for iron supplementation include a daily multivitamin with iron
and prophalactically, two 325 mg of ferrous sulfate (65 mg elemental per tablet) in
menstruating women (51). Replacement doses for iron deficiency are not clearly established,
however. Shikora et al. recommend supplementation with iron sulfate 325 mg plus 250 mg
vitamin C daily, increased to three times daily as tolerated if iron saturation is <10% and
serum ferritin level is <10 mg/ml, or iron saturation is <7% regardless of ferritin level (55).
Due to the bypass of the lower stomach, it may be difficult for iron-deficient patients to
absorb oral iron, and intravenous iron may be required several times a year (57).

Vitamin B12—There is some passive absorption of vitamin B12 in RYGB patients. Normal
serum cobalamin is >200 pg/ml; however, consider repletion doses with a cobalamin level
of <250 pg/ml.

Folic acid—Folic acid deficiency can usually be prevented with a daily multivitamin. Low
levels can be treated with 1 mg of folic acid daily. Studies of folate deficiency after
placement of adjustable gastric banding are inconclusive (58).

Thiamine—Thiamine deficiency has a wide range of clinical symptoms that vary from
cardiac beriberi (wet beriberi) to neurological beriberi (dry beriberi) (52). Dry beriberi can
have both peripheral and central neurological symptoms (52,59). Thiamine deficiency is
most common in the first few weeks after WLS (60). Predisposing factors include IV
glucose, parenteral nutrition, steroid ingestions, diuretic use, malabsorption, and
noncompliance with vitamin supplementation after WLS (52,60). Patients are not
necessarily at risk from other deficiencies in micronutrients (61,62). Persistent vomiting
should be of concern after placement of an adjustable gastric band.

Macronutrients—Reported caloric intake after RYGB varies widely and more research is
needed to determine the optimal composition of a post-RYGB diet that produces weight loss
while minimizing short- and long-term nutritional complications (59,63). Carbohydrates are
a major source of energy for body metabolism and the sole energy source for the brain and
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red blood cells (64). RYGB alters carbohydrate digestion and absorption (65), thereby
putting patients at risk for dumping syndrome.

The prevalence of protein-calorie malnutrition is not well documented, but reportedly low
(59,64). In obese populations, 1.2 g protein/kg calculated body weight (or 2.0–2.1 g protein/
kg ideal body weight) (per kg serving is calculated as 1/3 of weight above ideal body
weight) will sufficiently aliment obese patients without renal complications or extraordinary
medical complications (66).

Exercise and physical activity
Postsurgical weight loss and maintenance—After WLS, patients experience a rapid
loss of body weight, 14.1–48.5% of which may include lean body mass (67). Loss of lean
body mass is due in part to the surgical procedure, with a greater loss seen with
malabsorptive surgeries compared with gastric banding (67). In a prospective cohort study
of WLS patients and self-reported exercise, Metcalf et al. found that exercisers lost 28%
more fat mass and retained 8% more lean body mass compared with those who did not
exercise (68).

Fitness improvements—WLS patients typically have low exercise tolerance (ET) and
measured functional capacity (e.g., peak VO2) rivaling patients with chronic heart failure
(69). Several studies have documented improvements in cardiovascular fitness and related
changes in self-reported measures (e.g., dyspnea) within months after undergoing WLS
(70,71). Objectively measured changes postoperatively include increased VO2 peak and
improved hemodynamic and ventilatory response at both maximal and submaximal exercise
(71). Fitness improvements are not wholly explained by changes in BMI or excess weight
and suggest that exercise may improve ET and peak VO2 independent of weight loss (71).

Post-WLS complications—Although WLS improves ET and fitness, patients with
relatively low fitness and ET may be at greater risk for operative and postoperative
complications than WLS patients with better fitness (69). Patients with relatively low graded
exercise test–derived peak VO2 (<16 ml/kg/min) have been found more likely to experience
(odds ratio: 1.61) postoperative complications than patients with higher peak VO2,
indicating a possible role for submaximal exercise evaluation in WLS candidates. One small
prospective study in laparoscopic adjustable gastric band patients has validated the six-
minute walk test, a simple submaximal index of functional capacity (69).

Exercise training pre- and post-WLS—Presurgical exercise reduces perioperative
complications and facilitates recovery in other surgical groups with comorbid conditions
common to WLS candidates (72–74). Recent self-report data suggest that WLS patients are
more physically active after surgery (69). However, many patients do not adhere to exercise
recommendations. Elkins et al. (75) found that behavioral noncompliance was pervasive at
12-month post-RYGB surgery.

Recommendations
• Encouragement of WLS patients to increase pre- and postoperative physical

activity and low-to-moderate intensity exercise (categories A and D).

• Guidance and periodic monitoring to help WLS patients remain physically active
(category D).
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Pregnancy
Pregnancy after WLS is safe with proper monitoring and counseling (76). Studies show that
previous WLS is not associated with adverse perinatal outcomes (77,78). However, it is
recommended that women avoid pregnancy for at least 12–18 months postoperatively (79–
83). This is due to concern that the patient or baby may become unhealthy or malnourished
in the relative starvation state (76,79). There is also the potential for iron, vitamin B12,
folate, and calcium deficiencies, especially after malabsorptive surgeries (84). Women are
routinely tested at 28 weeks for gestational diabetes with a glucose tolerance test using a 50–
100-g oral glucose load. As an alternative, they may wear a continuous glucose sensor for a
period of 3 days (80).

Women with a history of gastric bypass surgery may be at risk for gastrointestinal
complications during the antepartum period (78). Case reports have described bowel
obstruction during pregnancy after laparoscopic RYGB (85). The obstruction is most
commonly caused by adhesions; however, it may also be a result of internal herniation (78).
The incidence of these hernias has ranged between 1.5 and 5% in gastric bypass patients
(78,81). Signs and symptoms tend to be nonspecific and patients may present with a
spectrum of complaints that range from mild intermittent abdominal pain to vomiting (78).
Computed tomography scanning poses a minimal risk to a fetus and is recommended in
these patients (86) (Table 1).

Recommendations
• WLS should not be performed in patients who are known to be pregnant;

preoperative testing for women of child-bearing age is strongly recommended
(category C).

• Patients should be strongly counseled to not get pregnant for at least 18 months
after WLS (category C).

Post-WLS body contouring
Introduction—Body contouring procedures have only been performed in large numbers in
the United States in the last few years. Thus, the literature in this field is very limited. We
identified and reviewed in detail a total of 80 relevant articles, ranging from case reports and
expert opinions to prospective randomized trials.

Results/recommendations
Insurance coverage—Third-party payers have developed a variety of criteria for
coverage of panniculectomy in the massive weight loss patient. These vary from one insurer
to the next.

Pre-body contouring operative evaluation
Timing of surgery—Body contouring surgery should only be considered after the patient
has achieved a stable weight for ≥3 months (83). This generally occurs, at a minimum, 15–
18 months after WLS, but can take longer.

Risk stratification
Nicotine—Body contouring surgery in nicotine users should be performed with great
caution, or in some cases, not at all (87). Some centers use urine cotinine tests to assure that
patients are nicotine-free at the time of surgery.
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BMI—There is no accepted consensus on BMI criteria for body contouring surgery
(84,88,89).

Informed consent and psychological considerations for body contouring surgery
Ensuring realistic expectations of esthetic outcome is a key component of the informed
consent process. Care must be taken to screen for body dysmorphic disorder, depression,
and other psychosocial factors that may need additional attention prior to surgery. Generally,
body contouring surgery is known to have a very positive psychiatric effect on the massive
weight loss patient (90,91).

Body contouring: perioperative considerations
Facility and surgeon criteria—Body contouring surgery should be performed in a well-
equipped, fully accredited in-patient or out-patient facility. Use of a nurse–anesthetist or
anesthesiologist experienced in body contouring surgery and management of obese and
massive weight loss patients is essential. Close proximity to intensive care facilities is
necessary for patient safety. Only surgeons with proper training and experience in
contouring procedures should undertake this type of specialized surgery.

Avoiding hypothermia—Various techniques have been developed to minimize the risk
of hypothermia, including use of forced-air heating blankets pre-, peri-, and postoperatively
(85,86).

Post-WLS body contouring recommendations
• Body contouring should be reserved until a patient has achieved a stable weight

which is generally 18 months (or more) after WLS (category D).

• There are no widely accepted guidelines for insurance coverage of body contouring
after substantial weight loss; we recommend third-party coverage of excess skin
excision, if medically indicated (category D).

• Body contouring should only be performed by board-eligible or board-certified
surgeons with training and experience in the relevant procedures (category D).

DISCUSSION
This study of evidence-based best practice guidelines shows growing recognition of the need
for a multidisciplinary approach to WLS, and refinements in preoperative assessment and
postoperative care. With increasing obesity and greater acceptance of the field of WLS, it
has become more crucial than ever to carefully screen for and manage pre- and
postoperative risk factors. Nonetheless, there are few definitive studies to establish specific
standards for components of multidisciplinary care, e.g., preoperative weight loss.

There are ethical concerns about the design of randomized control trials in the area of
multidisciplinary care, yet data are needed to develop new policies that detail minimum
standards for the multidisciplinary evaluation of WLS patients (7). For example, there are no
nationally recognized pregastric or postgastric bypass protocols for nutrition assessment and
therapy. Outcome studies, including those on nutrition and eating behavior related to various
operations are also needed (4,5). To date, patterns of multidisciplinary care are inconsistent
and unpredictable. Further research should explore the impact of different methods on
outcomes (7).
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Table 1

Pregnancy issues with gastric bypass and LapBand

Gastric bypass LapBand

Contraception Recommend for fertile and infertile women 12–18 months
postoperatively (79)

Recommend for fertile and infertile women 12–18
months
postoperatively (79)

Pregnancy Avoid for 12–18 months (76,78,92,93) Avoid for 12–18 months (76,78,92,93)

Prenatal team Multidisciplinary approach (OB/Gyn, surgeon, dietitian)
(93)

Multidisciplinary approach (OB/Gyn, surgeon, dietitian)
(93)

Prenatal goals Early prenatal care (93) Early prenatal care (93)

Adequate fetal weight gain (94) Adequate fetal weight gain (94)

Correct or prevent vitamin deficiencies (93) Correct or prevent vitamin deficiencies (93)

GI considerations Bowel obstruction (adhesions) (81) Bowel obstruction (adhesions) (81)

Internal herniation (signs and symptoms are nonspecific) Internal herniation (signs and symptoms are
nonspecific)

Dietary considerations High protein meals and avoid constant snacking (93) High protein meals and avoid constant snacking (93)

Vitamin and minerals Chewable/liquid prenatal vitamin supplementation
should be taken in addition to usually prescribed vitamin
supplementation (93,94)

Chewable/liquid prenatal vitamin supplementation
should be taken in addition to usually prescribed vitamin
supplementation (93,94)

Vitamin A: <5,000 IU/day (95) Vitamin A: <5,000 IU/day (95)

Folic acid: 400 µg/day (95) Folic acid: 400 µg/day (95)

Calcium: 1,200–1,500 mg/day (96) Calcium: 1,200–1,500 mg/day (96)

Vitamin D: 800 IU/day (96) Vitamin D: 800 IU/day (96)

Glucose tolerance test OGTT may produce dumping syndrome May not be able to consume OGTT volume

May not be able to consume OGTT volume Fasting glucose level (9)

Fasting glucose level (9) 2-h postprandial glucose level (9)

2-h postprandial glucose level (9) HbA1c (9)

HbA1c (9)

GI, gastrointestinal; OGTT, oral glucose tolerance test.
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