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OBESITY-DEFINITION

• Pre-Pregnancy Body Mass Index (BMI)

• Underweight: BMI < 18.5 kg/m2

• Normal Weight: BMI > 18.5 to 24.9 kg/m2

• Overweight: BMI > 25 to 29.9 kg/m2

• Obesity: BMI > 30 kg/m2

• Obesity class I: BMI 30-34.9 kg/m2

• Obesity class II: BMI 35-39.9 kg/m2

• Obesity class III: BMI > 40 kg/m2 (“severe”; “extreme”; “massive” obesity)







OBESITY-PATHOBIOLOGY

Adipose tissue is an active endocrine organ, in excess it can have 

dysregulatory effects on:

• Metabolic pathways

• Vascular pathways

• Inflammatory pathways

• Abnormalities of these pathways effects placental growth and 

function           (eg. Preeclampsia)



OVERALL RISK OF SEVERE MORBIDITY/MORTALITY

• Antepartum hemorrhage/Transfusion

• VTE (PE/DVT)

• Resp: AFE/Pulmonary Edema

• CNS: hemorrhage (subarachnoid; 

intracerebral; intracranial)

• Eclampsia

• PPH with transfusion

• Acute Renal Failure

• DIC

• Obstetric Shock

• Normal BMI: 143/10,000

• Overweight: 160/10,000        (AOR 1.1)

• Class 1 Obesity: 168/10,000  (AOR 1.1)

• Class 2 Obesity: 178/10,000  (AOR 1.2)

• Class 3 Obesity: 203/10,000  (AOR 1.4)

Lisonkova S, Muraca GM, Potts J, et al. Assocation between prepregnancy BMI and Severe Maternal 
Morbidity. JAMA 2017; 318:1777.



EARLY PREGNANCY LOSS
• Retrospective Review: 28,538 women

• of spontaneous euploid conceptions, the likelihood for miscarriage:

• Normal BMI = 10.7%

• Overweight = 11.8%

• Obese = 16.6%

• Obese gravida demonstrated increased rate of recurrent miscarriage (OR 3.51)

• {possible abnormal hormonal or inflammatory mechanism}

Boots C, Stephenson MD. Does obesity increase the risk of miscarriage in spontaneous conception: a systematic
Review. Semin Reprod Med 2011; 29:507.



GESTATIONAL DIABETES

• The increased risk of GDM is related to exaggerated insulin resistance 

during pregnancy with obesity

• Risk for GDM in the obese gravida >>> normal BMI gravida

• In a systematic review of studies on prepregnancy BMI and GDM risk, the 

prevalence of GDM increased by 0.92% for every 1 kg/m2 increase in BMI

• Early screening for GDM can detect occult Type II DM 

• Obese patients with GDM have a significantly increased risk for macrosomia

Torloni MR, Betran AP, Horta BL, et al. Prepregnancy BMI and the risk of GDM: a systematic review of 
the literature with meta-analysis. Obes Rev 2009; 10:194.



PREGNANCY-ASSOCIATED HYPERTENSION

• Maternal Weight and BMI are independent risk factors for preeclampsia

• In one systematic review of 13 cohort studies including 1.4 M women, the risk 

for preeclampsia doubled with each 5-7 kg/m2 increase in prepregnancy BMI

• Cohort studies of women with hx of preeclampsia demonstrate reduced 

recurrence with subsequent pregnancies following weight loss

• Obesity is estimated to be responsible for 40% of preeclampsia world-wide

• Possible mechanisms: insulin resistance, hyperlipidemia, subclinical 

inflammation

O’Brien TE, Ray JG, Chan WS.  Maternal BMI and the risk of preeclampsia: a systematic review. 
Epidemiology 2003; 14:368.



PRETERM BIRTH

• Obesity increases the risk of medically indicated PTB, primarily due to 

HTN, preeclampsia and diabetes in a dose-response relationship         

(RR 1.30, 95% CI 1.23-1.37, 5 studies)

• A Swedish population-based cohort study demonstrated that overweight 

and obese women were at increased risk of spontaneous extremely 

preterm delivery (22-27 weeks), but not for 28-36 weeks PTD…the 

authors postulated that inflammation resulted in this increased risk

• PCOS has been associated with spontaneous PTB & cervical insufficiency

McDonald SD, Han Z, Mulla S, et al. Overweight and obesity in mothers and risk of PTB and LBW infants:

Systematic review and meta-analyses. BMJ 2010; 341:c3428.

Cnattingius S, Villamor E, Hohansson S, et al. Maternal obesity and risk of PTD. JAMA 2013; 309:2362.



MULTIPLE PREGNANCY
• An increased risk for dizygotic twins has been observed among obese 

gravidas

• In an analysis of 51,783 pregnancies (561 twins…1/92) in the Collaborative 

Perinatal Project, the incidence of dizygotic twins in women with BMI > 30 

kg/m2 and <25 kg/m2 was 1.1 and 0.5%, respectively;

• This is believed to be the result of superovulation secondary to elevated FSH 

levels in obese women

Reddy UM, Branum AM, Klebanoff MA. Relationship of maternal BMI and height to twinning. 
Obstet Gynecol 2005; 105:593

Nylander PP. The factors that influence twinning rates. Acta Genet Med Gemellol (Roma) 1981; 30:189.









OBSTRUCTIVE SLEEP APNEA
Repetitive episodes of upper airway obstruction during sleep…results in  airflow, 

hypoxia, sympathetic discharge and recurrent arousals from sleep 

Predisposing pregnancy changes leading to OSA:

• Narrowing of oropharyngeal diameter

• Reduced nasal patency secondary to hyperemia and edema of nasal mucosa

• Increase in progesterone levels leads to  TV and  minute ventilation

• OSA is associated with increased rates of eclampsia (OR 5.4), cardiomyopathy (OR 

9.0), pulmonary embolism (OR 4.5) and in-hospital mortality (OR 5.3)

Izci B, Vennelle M, Liston WA, et al. Sleep-disordered breathing and upper airway size in pregnancy and 
postpartum. Eur Respir J 2006; 27:321.

Bourjeily G, Danilack VA, Bublitz MH, et al. Obstructive sleep apnea in pregnancy is associated with adverse maternal 
outcomes: a national cohort. Sleep Med 2017: 38:50.



CARPAL TUNNEL SYNDROME

Carpal tunnel syndrome (CTS) refers to paresthesias, hypesthesia, pain, or 

numbness of the thumb, index, and middle fingers, as a result of compression 

of the median nerve in the carpal tunnel.

The increased prevalence in pregnant women is thought to be caused by 

pregnancy-related fluid retention leading to compression of the nerve in the 

carpal tunnel; hormonal changes affecting the musculoskeletal system may 

also play a role.

Mabie WC. Peripheral neuropathies during pregnancy. Clin Obstet Gynecol 2005; 48:57

Padua L, Aprile I, Caliandro P, et al. Symptoms and neurophysiological picture of carpal tunnel syndrome in pregnancy.
Clin Neurophysiol 2001; 112:1946.



OBESITY: COMPLICATES DELIVERY

• Fetal monitoring is technically challenging

• IV Access is more difficult to obtain and maintain

• Cervical exams are difficult to perform 

• The stirrups of the labor bed have weight limits (250#)- nurses need to hold 

pts legs

• Increases the likelihood of cesarean section

• Cesarean section is technically challenging

• Increase likelihood for future cesareans and morbidly adherent placentation



CESAREAN SECTION
• Obesity is an independent risk factor for both elective and emergency C/S

• Obesity results in increased risk for labor induction, prolonged labor and 

failed induction

• In one study, each unit increase in prepregnancy BMI translated to a 7% 

increased risk in C/S

• TOLAC is less likely to result in vaginal delivery for obese gravida than for 

normal BMI gravida

• The Cesarean “conundrum”-(shoulder dystocia versus wound infection)

Nuthalapaty FS, Rouse DJ, Owen J. The association of maternal weight with cesarean risk, labor duration, and cervical 
induction. Obstet Gynecol 2004; 103:452.

Brost BC, Goldenberg RL, Mercer BM, et al. The Preterm Prediction Study: association of cesarean delivery with 
increases in maternal weight and BMI. Am J Obstet Gynecol 1997; 177;333.



POSTPARTUM INFECTION

• The obese gravida is at higher risk for postpartum infection (wound, 

episiotomy, endometritis), regardless of mode of delivery…despite 

prophylactic antibiotics

• Poor vascularity of subcutaneous adipose tissue and formation of seromas 

and hematomas account for increased risk of wound infection

Edwards LE, Dickes WF, Alton IR, Hakanson EY. Pregnancy in the massively obese: course, outcome and obesity
prognosis of the infant. AM J Obstet Gynecol 1978; 131: 479.

Bianco AT, Smilen SW, Davis Y, et al. Pregnancy outcome and weight gain recommendations for the morbidly obese
woman. Obstet Gynecol 1998; 91:97.

Myles TD, Gooch J, Santolaya J. Obesity as an independent risk factor for infectious morbidity in patients who undergo
cesarean delivery. Obstet Gynecol 2002; 100:959.



ANESTHESIA DIFFICULTIES

Obese gravidas have higher rates of:

• multiple attempts at placement of a regional anesthetic catheter than 

normal-BMI gravidas

• inadvertent dural puncture

• failed anesthesia

• hypotension (‘-caine reaction’)

• technical difficulties establishing an airway

Tonidandel A, Booth J, D’Angelo R, et al. Anesthetic and obstetric outcomes in morbidly obese parturients: 
A 20-year follow-up retrospective cohort study. Int J Obstet Anesth 2014; 23:357.

Vricella LK, Louis JM, Mercer BM, Bolden N. Impact of morbid obesity on epidural anesthesia complications
in labor. Am J Obstet Gynecol 2011; 205:370.e1.



VENOUS THROMBOEMBOLIC EVENT

• Obesity, pregnancy and cesarean delivery are independent risk factors for 

VTE…which is a major etiology for maternal morbidity/mortality

One review calculated the following risks for postpartum VTE as compared 

to normal BMI patients:

• Class I obesity: OR 2.5

• Class II obesity: OR 2.9

• Class III obesity: OR 4.6

Kevane B, Donnelly J, D’Alton M, et al. Risk factors for pregnancy-associated venous thromboembolism: a 
review. J Perinat Med 2014; 42:417.



CONGENITAL ANOMALIES

• Obese women are at increased risk for fetal congenital anomalies:

• Neural Tube Defects (ONTD) OR 1.87

• Cardiovascular anomalies OR 1.30; Septal anomalies OR 1.20

• Cleft palate OR 1.23; Cleft lip and palate  OR 1.20

• Anorectal atresia  OR 1.48

• Limb reduction anomalies OR 1.34

• [risk for gastroschisis OR 0.17]

Stothard KJ, Tennant PW, Bell R, Rankin J. Maternal overweight and obesity and the risk of congenital 
anomalies: a systematic review and meta-analysis. JAMA 2009; 301:636.



CONGENITAL ANOMALIES

• With increasing BMI there is increasing rates of ONTDs and cardiac anomalies

• Congenital anomalies are more difficult to detect with prenatal ultrasound

• Maternal obesity reduces detection of fetal anomalies by at least 20%, as compared to 

normal BMI gravidas

• Maternal obesity results in serial ultrasounds to attempt to evaluate fetal anatomy

• Maternal obesity results in increased reimbursement at fetal anatomic survey (76811 code)

• Increased equivocal result from NIPT/cfFDNA

• Maternal obesity results in sonographer/sonologist injury

Hendler I, Blackwell SC, Bujold E, et al. The impact of maternal obesity on midtrimester sonographic 
Visualization of fetal cardiac and craniospinal structures. Int J Obes Relat Metab Disord 2004; 28:1607.

Dashe JS, McIntire DD, Twickler DM. Effect of maternal obesity on the ultrasound detection of anomalous
Fetuses. Obstet Gynecol 2009;113:1001.



SONOGRAPHER INJURY (WRMSD)

• Approximately 85% of sonographers experience work-related pain

• 90% have experienced work-related pain for more than half their 

careers

• 1:5 sonographers sustains a career-ending work-related injury

• 5 years: the average time in the profession before a sonographer 

experiences pain

Muir M, Hrynkow P, Chase R, Boyce D, Mclean D. The Nature, Cause, and Extent of Occupational 
Musculoskeletal Injuries among Sonographers: Recommendations for Treatment and Prevention. 
Journal of Diagnostic Medical Sonography 2004;20(5):317-325.



SONOGRAPHER INJURY (WRMSD) 
• Types of work activities known to cause musculoskeletal injury in sonographers:

• Repetitive motion

• Forceful exertions or strain when pushing into a patient’s abdomen

• Awkward postures or unnatural positions

• Uncomfortable positioning of limbs, such as flexion, extension or deviation of hand

• Overuse, generally the result of “downsizing” and increasing number of exams done

• Frequent reaching above shoulder level

Muir M, Hrynkow P, Chase R, Boyce D, Mclean D. The Nature, Cause, and Extent of Occupational 
Musculoskeletal Injuries among Sonographers: Recommendations for Treatment and Prevention. 

Journal of Diagnostic Medical Sonography 2004;20(5):317-325.





STILLBIRTH

Risks for birth asphyxia, stillbirth, neonatal death and infant death are all 

increased in the setting of maternal obesity.

A 2014 systematic review and meta-analysis of cohort studies demonstrated:

RR per 5 unit increase in maternal BMI:

Stillbirth = 1.24

Neonatal Death = 1.15

Infant Death = 1.18

Aune D, Saugstad OD, Henriksen T, Tonstad S. Maternal BMI and the risk of fetal death, stillbirth, and infant
Death: a systematic review and meta-analysis.  JAMA 2014; 311:1536.



OBESITY: COMPLICATES FETAL TESTING

• Increased risk of Stillbirth leads to antenatal fetal testing

• fetal monitoring is technically challenging (increased maternal 

abdominal pannus)

• Mechanism of Stillbirth may not be related to hypoxia

• This leads to increased rates of labor induction and ultimately 

cesarean section



FETAL MACROSOMIA

Prepregnancy BMI has a linear relationship with birth weight…so 

maternal obesity increases the rate of fetal macrosomia

Macrosomic fetuses are at increased risk for shoulder dystocia and a 

predisposition to obesity later in life

Johnson JW, Longmate JA, Frentzen B. Excessive maternal weight and pregnancy outcome. Am J Obstet
Gynecol 1992; 167:353.
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HOMO ERECTUS

Arose 1.9 M  years ago

Brain volume 50% greater than Australopithecus

Brain volume is 60% that of current-day Homo sapiens

Similar limb and torso proportions to H. sapiens

Required more food and energy to survive

Notable for the ability to store fat for times of famine



OBESITY- FETAL EFFECTS

Maternal obesity results in fetal epigenetic changes due to increased 

exposure to:

• Insulin

• Lipids

• Inflammatory cytokines

• These exposures are believed to change fetal metabolic 

programming leading to adverse health outcomes in 

adults…including obesity



OBESITY-FETAL EFFECTS

Maternal BMI influences infant body size, shape and composition

High maternal BMI and excessive gestational weight gain are risk factors for 

childhood obesity

Childhood obesity is a risk factor for adult obesity

Oken E, Taveras EM, Kleinman KP, et al. Gestational weight gain and child adiposity at age 3 years. 
Am J Obstet Gynecol 2007; 196:322.e1

Loos RJ. Genetic determinants of common obesity and their value in prediction. Best Pract Res Clin
Endocrinol Metab 2012; 26:211



OBESE INFANT

OBESE CHILD

OBESE TEEN

OBESE

YOUNG

ADULT

OBESE 

MOM



< 10% obese

10-14% obese

15-19% obese

20-24% obese

25-29% obese

30-34% obese

>35% obese



OBESITY TRENDS
1999-2014:

ADULTS > 19 YEARS
YOUTH 2-19 YEARS

CDC/NCHS



OBESITY







National Collaborative on
Child Obesity Research

NJEM



AWARENESS, CARE, AND TREATMENT IN OBESITY MANAGEMENT

Objective: ACTION (Awareness, Care, and Treatment in Obesity maNagement) examined obesity-

related perceptions, attitudes, and behaviors among people with obesity (PwO), health care 

providers (HCPs), and employer representatives (ERs).

Methods: A total of 3,008 adult PwO (BMI > 30 by self-reported height and weight), 606 HCPs, and 

153 ERs completed surveys in a cross-sectional design.

Kaplan LM, Golden A, Jinnett K, et al. Perceptions of Barriers to Effective Obesity Care: Results from the National 
ACTION Study. Obesity. 2017.



ACTION STUDY
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Pharmacological Management of Obesity: An 

Endocrine Society Clinical Practice Guideline

Caroline M. Apovian Louis J. Aronne Daniel H. 

Bessesen Marie E. McDonnellM. Hassan 

Murad Uberto Pagotto Donna H. Ryan Christopher D. 

Still

The Journal of Clinical Endocrinology & Metabolism, 

Volume 100, Issue 2, 1 February 2015, Pages 342–

362, https://doi.org/10.1210/jc.2014-3415

Published:  01 February 2015

https://doi.org/10.1210/jc.2014-3415




VA/DoD CLINICAL PRACTICE
GUIDELINE FOR SCREENING 

AND MANAGEMENT OF 
OVERWEIGHT AND OBESITY

Clinical Practice Guideline for 
Screening and Management of 

Overweight and Obesity 
Submitted 04/18/14





…if nothing else, you have to make
the diagnosis

“You are overweight/obese”

“your BMI is 32 kg/m2”


