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ABSTRACT

		  Obese women increase adverse pregnancy outcomes when they get pregnant.  Preconception 
care for obese women should be provided in order to plan for favorable pregnancy outcomes. The 
topics of preconception care include past history, personal history, family history, obstetric and 
gynecological history, and health promotion.  Obese women should lose weight by 5-10%, have 
adequate exercise and have adequate nutrition especially folic acid before pregnancy.  When pregnant, 
obese women should have appropriate weight gain. 
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		  Preconception care is defined as the process of 

providing biomedical, behavioral, and social health interventions 

to women and couples before conception occurs(1). The 

objectives of preconception care are to reduce behavioral and 

individual and environmental factors that cause poor maternal 

and child health outcomes and to improve health status in both 

the short and long term of maternal and child health(1).

	 Obesity is defined as a body mass index of at least or 

more than 30 kg/m2(2). It can be classified into 3 classes        

(Table 1). 

Table 1.  Body mass index categories(2).   

Category WHO body mass index (kg/m2)

Underweight < 18.5

Normal weight 18.5 - 24.9

Overweight 25 - 29.9

Obesity class 1 30 - 34.9

Obesity class 2 35 - 39.9

Obesity class 3 ≥ 40

	 Preconception care looks like the process of finding 
the diseases in sick patients.  The process includes history 

taking, physical examination and laboratory investigations.  
At King Chulalongkorn Memorial Hospital, the laboratory 
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investigations for preconception care in general couples 

include blood group (ABO, Rh), complete blood count, 

syphilis (venereal disease research laboratory (VDRL) 

or chemiluminescent microparticle immunoassay 

(CMIA)), hepatitis B antigen and antibody, anti-human 

immunodeficiency virus (HIV), rubella IgG and hemoglobin 

typing.  The laboratory investigations for preconception 

care in obese women should add investigations to finding 

the diseases, for example, fasting plasma glucose or 

hemoglobin A1c for finding diabetes mellitus.  

	 Prepregnancy obesity increases the risk of 

preeclampsia, gestational hypertension (GHT), 

gestational diabetes mellitus (GDM), indicated and 

spontaneous preterm delivery, thromboembolic disease, 

cesarean section and fetal macrosomia. The incidence 

of pregnant women with obesity at King Chulalongkorn 

Memorial Hospital was 2.4, 5.5, 16.6, 12.6, 12.3 and 

12.4% in 2016, 2017, 2018, 2019, 2020, and 2021, 

respectively(3). 

Timing for preconception care 
	 Preconception care should offer during the check-

up period, on the occasion of negative pregnancy test 

and postpartum period or fourth trimester(4-6). The 

postpartum period is a good time for postpartum care, 

proper contraceptive counseling, planning for the next 

pregnancy, and long-term health care(4, 5).  

Preconception care for obese women
	 The Center for Diseases Control (CDC) has 

stratified topics in preconception care. The topics include 

health promotion, personal history, nutrition, 

immunizations, infectious diseases, medical conditions, 

exposures, and special populations(7). 

	 Obese women should receive basic preconception 

care similar to all women but should pay attention to 

health promotion, previous surgery (previous cesarean 

section), medical conditions (DM, HT, cardiovascular 

disease, depression/anxiety, eating disorder), exposures 

(substances, medications), and disabilities(8). 

	 The specific aim of preconception care for obese 

women is to provide education regarding the risks of 

adverse pregnancy outcomes while obese so that they 

can decide whether and when to get pregnant. They 

should know the complications of pregnancy increase 

with higher prepregnancy body mass index (BMI).  They 

should be empowered to lose weight and have exercise 

before pregnancy in order to reduce the risk(8).

	 Like history taking, the topics for preconception 

care should include past history, personal history, family 

history, and obstetric and gynecological history.  Health 

promotion topics should be also added (Table 2).

Table 2.  Topics in preconception care (modified from(7)).   

Past history 

     Medical conditions: diabetes mellitus, hypertension, cardiovascular disease, etc.

     Infectious diseases: chlamydia, gonorrhea, HIV, syphilis, tuberculosis

     Immunizations history: hepatitis B, HPV, measles, mumps, rubella tetanus, diphtheria, pertussis, varicella, COVID-19

     Previous surgery: previous cesarean section, bariatric surgery  

Personal history 

     Alcohol, tobacco, illicit substances 

Family history

     Known genetic conditions 

Obstetric and gynecological history

     Previous miscarriage 

     Previous preterm birth

     Previous stillbirth 

     Uterine anomalies

Health promotion

     Family planning and reproductive life plan

     Weight status

     Exercise

     Nutrient intake: folic acid, vitamin, calcium, iodine, essential fatty acids
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Past history 

• Medical conditions

	 The general points for medical conditions include 

the pregnancy’s effect on the medical conditions and 

the medical conditions’ influence on the pregnancy 

course or the fetus.  Some medical conditions that may 

worsen the pregnancy outcomes include treated or 

active cancer, previous peripartum cardiomyopathy, 

ant iphosphol ipid ant ibodies, systemic lupus 

erythematosus and congenital heart disease(5).  

	 Obesity is associated with various medical 

conditions such as DM, and HT.  The risk of embryopathies 

from DM can be decreased by good glycemic control.  

Diabetic obese women should have good glycemic 

control before pregnancy.  Obese women with diabetes 

should have regular exercise as it improves glycemic 

control in pregnant and nonpregnant women. Women 

with a BMI of > 25 kg/m2 and 1 risk factor for DM should 

be screened for DM before pregnancy(9).

	 Obese women with longstanding HT should be 

evaluated for end-organ involvement.  These include an 

echocardiogram to evaluate for left ventricular 

hypertrophy, serum creatinine and urine protein to 

evaluate renal disease, and an ophthalmologic study 

to evaluate the retina.  They should be planned to 

change antihypertensive drugs.  Some antihypertensive 

drugs such as angiotensin-converting enzyme inhibitors 

(ACEIs) and angiotensin receptor blockers (ARBs) 

should not be used during pregnancy(8). ACEIs can 

cause fetal malformations when used in the second and 

third trimesters. These include oligohydramnios, 

hypoclavaria, and renal dysfunction(5). ARBs are 

presumed to have the same fetal effects as ACEIs(5).

	 Obese women may have eating disorders such 

as bulimia, and depression. They should undergo 

screening for eating disorders and depression(8).

Diabetes mellitus 

	 DM is the prototype of a condition for which 

preconception counseling is beneficial. DM is an 

associated risk for adverse pregnancy outcomes. If a 

woman maintains glucose levels close to normal, many 

of these complications can be avoided before 

conception(5).  ACOG has concluded that preconception 

counseling for women with pregestational DM is 

beneficial  and cost-effect ive and should be             

encouraged(10). 

	 American Diabetic Association recommends 

preconception care for women with DM. the guidelines 

advise an inventory of disease duration and related 

complications and clinical and laboratory examination 

for  end-organ damage. They encourage a 

preconceptional hemoglobin A1c level goal below           

7%(11).  Hemoglobin A1c can also forecast the risks for 

gestational DM and for major anomalies(12). 

	 A previous study found that preconception 

counseling improved hemoglobin A1c levels, folic acid 

compliance, and optimal pregnancy preparation(13). 

Women with DM who undergo preconception counseling 

also have improved glycemic control before pregnancy 

and in the first trimester and experience lower rates of 

adverse pregnancy outcomes(14).

• Infectious diseases 

	 Obese women should screen for infectious 

diseases before conception. Common infectious 

diseases that are usually screened are syphilis, viral 

hepatitis B, and HIV. If they had infectious diseases, 

they should receive treatment before pregnancy. 

• Immunizations history 

	 Preconception counseling for obese women, 

similar to non-obese women, should include an 

assessment of immunity against common pathogens. 

Other immunizations may be indicated depending on 

health status, travel plans, and time of year(5).

	 Live-virus vaccines are contraindicated during 

pregnancy. These vaccines include vaccines against 

varicella-zoster, mumps, measles, rubella, polio, 

chicken pox, and yellow fever. Conception should 

attempt 1 month or longer after live-virus vaccination(5). 

	 With recent infections from COVID-19, obese 

women should receive the COVID-19 vaccine before or 

during pregnancy. COVID-19 vaccines are safe for fetus 

due to not live-virus vaccines(15). 

	 Toxoid vaccines such as tetanus are suitable 

before and during pregnancy.  Killed bacteria or viruses’ 

vaccines are not associated with adverse fetal outcomes 
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and are suitable before and during pregnancy. These 

killed bacteria or viruses vaccines include vaccines 

against influenza, pneumococcus, hepatitis B, 

meningococcus, and rabies(5). 

• Previous surgery 

Previous cesarean section

	 More than 50% of women with obesity will have 

cesarean sections, thus, a history of previous cesarean 

section must be identified. They should be advised to 

wait at least 18 months before pregnancy(8).

Previous bariatric surgery

	 Bariatric surgery is an option for women with 

class III obesity (BMI > 40 kg/m2) or with class II obesity 

(BMI > 35 kg/m2) with medical conditions.  Maternal age 

is also an important aspect because the time to get 

pregnant should be delayed for a 6-month weight loss 

phase of medical management and at least a 6-month 

postoperative phase after bariatric surgery. Women 

should also screen for medical conditions that are 

commonly associated with obesity, such as DM, HT, 

obstructive sleep apnea, and depression(8). 

	 Obese women should receive contraceptive 

counseling and should be informed that conception 

should be delayed in the initial phase of rapid weight 

loss (within the first postoperative year after bariatric 

surgery) before performing bariatric surgery.  This time 

will ensure adequate healing time and maximize weight 

loss. Obese women may have a higher risk for 

malnutrition and small-for-gestational-age (SGA) infants 

when they become pregnant during the period of rapid 

weight loss. However, the benefits of bariatric surgery 

are the improvement of reproductive functions such as 

anovulation and polycystic ovarian syndrome and 

increased fertility rates(8). 

	 Weight loss before pregnancy is the single 

effective intervention to decrease medical conditions, 

especially DM and HT(16).  Previous studies found that 

bariatric surgery decreased risks of shorter gestation, 

GDM and excess fetal growth. But, bariatric surgery 

increased the risk of SGA infants, and possibly 

increased mortality(17, 18).

	 Obese women who have a history of bariatric 

surgery increase risk for nutritional deficiencies, 

especially with a history of diverting surgery. Obese 

women who have a history of a Roux-en-Y surgery 

should be evaluated for folate, calcium, vitamin B12, 

protein, and iron deficiency anemia. When they get 

pregnant, they should be monitored for fetal growth with 

an obstetric ultrasonogram during pregnancy(8).

Family history 

• Known genetic conditions

Thalassemia 

	 Thalassemia is a common single gene disorder 

that have disorders of globin chain synthesis. There 

have at least 200 million people who carry a gene for 

one of these hemoglobinopathies and hundreds of 

known mutations to cause thalassemia syndromes.  The 

endemic areas include the Mediterranean and 

Southeast Asian countries. Obese women and couples 

in endemic areas should undergo thalassemia carrier 

screening. If they are the couple at risk for thalassemia 

syndromes, they should receive genetic counseling for 

preimplantation diagnosis, prenatal diagnosis and 

pregnancy outcomes(5, 19). 

Neural tube defects

	 The incidence of neural tube defects (NTDs) is 

0.9 per 1,000 live births.  They are the second most 

frequent structural fetal malformation.  Some of NTDs 

are associated with gene mutations. Mutation of 

methylenetetrahydrofolate reductase gene (677C  T 

substitution) is one location associated with NTDs(5). 

	 A previous trial found that periconceptional folic 

acid treatment significantly reduced the risk for a 

recurrent NTDs by 72%(20).  One study also demonstrated 

that universal folic acid supplementation reduced the 

priori risk of a first NTDs(21). Thus, all women who may 

become pregnant are recommended to take 400-800 

micrograms/day of folic acid orally before conception 

and through the first trimester(22). 

Health promotion
• Family planning and reproductive life plan

	 Obese women aged 35 years or older have to 

weigh the risks of delayed pregnancy and advancing 
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Table 3.  Congenital malformations in obese versus non-obese pregnant women(27).   

congenital malformations odds ratio 95% confidence interval

neural tube defects 1.87 1.62 - 2.15

hydrocephalus 1.68 1.19 - 2.36

limb reduction 1.34 1.03 - 1.73

cardiac defects 1.30 1.12 - 1.51

cleft lip & palate 1.20 1.03 - 1.40

maternal age on aneuploidy and fertility function 

compared with pregnancy at the current weight.  Obese 

women aged less than 35 years are advised to have a 

target weight loss for up to one year before pregnancy. 

Obstetricians should consider the women’s age, 

obstetrics and gynecological history, and the intended 

family size when planning a prepregnancy weight loss 

program(8).

• Weight status

	 Obesity has many health problems.  These health 

problems include HT, DM, coronary artery disease and 

sleep disorders. Obesity also has effects on reproduction 

by reducing fecundity and fertility(8). 

	 Prepregnancy obesity increases the risk of 

preeclampsia, GHT, GDM, thromboembolic disease, 

preterm delivery, cesarean section and fetal       

macrosomia(23-25).    It is essential to inform these adverse 

pregnancy outcomes for preconception care for women 

with obesity. The risk for most adverse pregnancy 

outcomes occurs at a BMI of 35 kg/m2.  A previous study 

found that some pregnancy outcomes can be improved 

with a modest decrease in weight(26).

	 Obese women are at increased risk of pregnancies 

affected by congenital malformations.  These congenital 

malformations included NTDs (odds ratio (OR) 1.87, 

95% confidence interval (CI) 1.62-2.15), hydrocephalus 

(OR 1.68, 95% CI 1.19-2.36), limb reduction (OR 1.34, 

95% CI, 1.03-1.73), cardiac defects (OR 1.30, 95% CI, 

1.12-1.51), and cleft lip & palate (OR 1.20, 95% CI, 1.03-

1.40) (Table 3)(27).  Obese women are also at increased 

risk of fetal demise.  The risk for stillbirth is 2.1-4.3 fold 

higher in obese women when compared with normal-

weight women(27). 

	 A previous study demonstrated the risks of 

adverse pregancy outcomes by BMI group. Adverse 

outcomes included preeclampsia, shoulder dystocia, 

cesarean section, large for gestational age, birth weight 

> 4,500 g, stillbirth > 28 weeks and early neonatal death. 

All adverse outcomes increased when BMI increased(28).  

Data from the United States confirmed an increased 

risk of cesarean section. In nulliparous women without 

medical conditions, the cesarean section rate was 11.4% 

among underweight women and increase to 42.6% in 

women with class III obesity (BMI > 40 kg/m2). When 

all women were included, the cesarean rate was 40.3% 

in women with class III obesity (BMI > 40 kg/m2) without 

risk factors, but increase to 49.2% in those with 

preexisting DM or GDM, 43.8% with chronic HT, and 

58.8% with both HT and DM(29).

	 A previous study by Schummers et al found that 

modest differences in BMI were associated with a 

decrease in adverse pregnancy outcomes. They 

demonstrated that a 10% decrease in prepregnancy 

BMI could decrease the risk of indicated preterm birth, 

GDM, preeclampsia, stillbirth and macrosomia by at 

least 10%. These data also reveal that 20-30% 

differences in prepregnancy BMI would be needed to 

see a change in rates of shoulder dystocia, cesarean 

section, 48-hour neonatal intensive care unit (NICU) 

stay, and newborn mortality(26). 

	 Some adverse pregnancy outcomes associated 

with obesity increase during pregnancy when excessive 

weight gain occurs.  Thus, appropriate weight gain 

during pregnancy should be counseled preconception 

because excess weight gain increases the maternal 

risk of complications (DM, preeclampsia, operative 

delivery) and increase the risk of childhood obesity.  
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Table 4.  Recommendations for total and rate of gestational weight gain by prepregnancy BMI(30).    

Prepregnancy BMI BMI (kg/m2)

(WHO)

Total weight 

gain range 

(kgs)

Rates of weight gain

2nd and 3rd Trimester 

(Mean range in kgs/wk)

Underweight < 18.5 12.5 - 18.0 0.51 (0.44 - 0.58)

Normal weight 18.5 - 24.9 11.5 - 16.0 0.42 (0.35 - 0.50)

Overweight 25.0 - 29.9 7.0 - 11.5 0.28 (0.23 - 0.33)

Obese (includes all classes) ≥ 30.0 5.0 - 9.0 0.22 (0.18 - 0.27)

This confirms the importance of setting ideal gestational 

weight gain(8).  The recommendations for ideal 

gestational weight gain by prepregnancy BMI are shown 

in Table 4. 

	 From this information, obese women should 

lose weight before pregnancy.  Counseling regarding 

diet and exercise with a focus on lifestyle and 

behavior modification will be sufficient for some 

women with obesity. Obese women should be 

informed to set appropriate weight loss goals before 

conception and emphasis optimizing health. 

Mul t imoda l  in ter vent ions  inc lude l i fes t y le 

modifications in diet, exercise, and behavioral 

change should be used to lose weight(8). Planning a 

target weight loss of 5-10% is appropriate (4.5-          

11 kgs) for women with class II obesity (BMI                 

> 35 kg/m2).  If this is achieved, it would decrease 1 

BMI class. In addition, women with class III obesity 

(BMI of > 40 kg/m2) or > 35 kg/m2 with medical 

conditions should have the option of bariatric 

surgery(8).

• Exercise

	 A previous study found that only 5% of 

participants have an exercise for 30 minutes per            

day(31).  Thus, women should be encouraged to have 

a target of 150 minutes of moderate exercise per 

week or 75 minutes of vigorous exercise per week 

and also have muscle-strengthening activities at 

least 2 days per week(32). 

	 The current recommendation suggests that 

all pregnant women without contraindications to 

exercise should have at least 30 minutes per day of 

moderate-intensity exercise. The study demonstrates 

that exercise can limit weight gain and improve 

glucose tolerance in pregnant women with obesity(33). 

• Nutrient intake and folic acid

	 Obese women increase the risk of inadequate 

nutrient intake. Prenatal vitamins can alleviate some 

risks. Thus, an intake of calcium (1,000 mg/day) is 

recommended, either 3 times a day or once a day. 

Women with previous bariatric surgery, should be 

advised to have adequate levels of iron, folate, vitamin 

B12, and vitamin D. Vitamin A intake should be limited 

to 10,000 IU/day(8). 

	 One previous meta-analysis found an increased 

OR for NTD in obese women (OR 1.70, 95% CI 1.34-

2.15) and severely obese women (OR 3.11, 95% CI 

1.75-5.46)(34).  A previous study in Thailand found that 

preconception folic supplementation was used in only 

9.7%(35). Epidemiologic studies also dea monstrated 

that obese women are less likely to have adequate 

folic acid or use nutritional supplements than normal-

weight women(36).  Thus,  the current recommendations 

are that women should receive standard folic acid 

supplementation of 400 micrograms per day before 

conception until 12 weeks of gestation and folic acid 

of 4 mg per day in women who have had an NTD-

affected pregnancy.  But the Royal College of 

Obstet r ic ians and Gynaecolog is ts  (RCOG) 

recommends folic acid supplementation 5 mg per day 

for obese women(37). 

Conclusion
	 In conclusion, obese women are associated 
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with adverse pregnancy outcomes when pregnant. 

Preconception care should be provided regarding the 

risks of adverse pregnancy outcomes while obese 

so that they can decide whether and when to get 

pregnant. They should know those complications of 

pregnancy increase when BMI increases and be 

empowered to reduce the risk by exercising and losing 

weight before pregnancy. 
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