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Abstract

OBJECTIVE: To estimate the effect of second- and third-trimester rate of gestational weight gain on pregnancy outcomes using the revised Institute of Medicine guidelines.

METHODS: This is a retrospective cohort study of singleton live births in upstate New York between January 2004 and December 2008. Women were grouped by prepregnancy body mass index (BMI) and rates of second- and third-trimester gestational weight gain were calculated. Women were then classified as having less than, within, or greater than recommended rates of gain. Maternal and neonatal outcomes were assessed based on rate of weight gain within each BMI class.

RESULTS: Of 73,977 women meeting inclusion criteria, 4% were underweight, 48% normal weight, 24% overweight, and 24% obese: 13% class I, 6% class II, and 5% class III, respectively. After controlling for potential confounding variables, less than recommended rates of second- and third-trimester weight gain were associated with increased odds of small-for-gestational-age neonates in all BMI groups except obese classes II and III. Greater than recommended rates of weight gain were associated with increased odds of large-for-gestational-age neonates in all BMI groups and increased odds of cesarean delivery in all BMI groups with the exception of underweight and obese class III women.

CONCLUSION: Suboptimal second- and third-trimester rates of gestational weight gain in the most obese women, even with net weight loss, do not increase the odds of small-for-gestational-age neonates. Excessive rates of gestational weight gain increase the odds of large-for-gestational-age neonates regardless of BMI.

LEVEL OF EVIDENCE: II

In 2009, the Institute of Medicine revised their gestational weight gain recommendations, making several notable changes.1,2 The World Health Organization body mass index (BMI, calculated as weight (kg)/[height (m)]2]) classifications were adopted: underweight, less than 18.5; normal weight, 18.5–24.9; overweight, 25.0–29.9; and obese, 30 or greater.2 The previous recommendations of 28–40 lb for underweight, 25–35 lb for normal weight, and 15–25 lb for overweight women were maintained, and a lower minimal weight gain and a defined upper limit for obese women of 11–20 lb was added.2 Specific recommendations were not made for the individual obesity classes. The revisions also included recommended rates of second- and third-trimester weight gain in pounds per week: underweight, 1–1.3 lb; normal weight 0.8–1 lb; overweight, 0.5–0.7 lb; and obese, 0.4–0.6 lb.2

Numerous studies using the 1990 Institute of Medicine recommendations have shown an association between excessive gestational weight gain and pregnancy complications such as preterm birth, cesarean delivery, failed labor induction, large-for-gestational-age neonates, low Apgar scores, and neonatal hypoglycemia.3–12 Several reports also found that women with suboptimal weight gain have an increased risk of preterm birth and small-for-gestational-age neonates.8,12–17

More recent evidence suggests that obese women with excessive weight gain represent the highest risk group for adverse pregnancy outcomes.3,4,7,8,11,14,18–20 Several reports using the 2009 recommendations have shown excessive gestational weight gain to be associated with increased risk of large-for-gestational age neonates and weight loss to be associated with small-for-gestational-age neonates.21–25 The data are mixed regarding the association between suboptimal gestational weight gain and small-for-gestational-age neonates.21–25 No studies to date have used the recommended rates of second- and third-trimester weight gain provided by the Institute of Medicine to assess pregnancy outcomes.

The objective of this study was to estimate the effect of second- and third-trimester rate of gestational weight gain on maternal and neonatal outcomes in each prepregnancy BMI class using the revised Institute of Medicine recommendations.
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MATERIALS AND METHODS

We performed a retrospective cohort study of all women who delivered singleton live births within the Finger Lakes Region of New York between January 2004 and December 2008. Women were identified using the Finger Lakes Region Perinatal Data System, a subset of the New York State electronic birth certificate database maintained by the New York State Department of Health.26 The Finger Lakes Region is comprised of nine counties with 13 hospitals that provide labor and delivery services, yielding approximately 14,500 births annually. The study was approved as a review of existing data by the University of Rochester Research Subjects Review Board.

Women were included if they delivered a singleton liveborn neonate at 20 weeks of gestation or greater. Prepregnancy BMI was calculated using the patient-reported prepregnancy weight and height as documented on the birth certificate. Women with missing prepregnancy weight, height, or delivery weight were excluded. Additional exclusions were women with recorded extremes of BMI (less than 15 or more than 90) or gestational weight gain or loss (more than 150-lb gain or more than 100-lb weight loss) as a result of biologic implausibility. Women were grouped into six BMI categories using the World Health Organization and National Institutes of Health classifications: underweight, less than 18.5; normal weight, 18.5–24.9; overweight, 25.0–29.9; obese class I, 30.0–34.9; obese class II, 35.0–39.9; and obese class III, 40 or greater.2,27

We chose to use the rate of second- and third-trimester weight gain because weight gain is not linear throughout the entire pregnancy, starting slower in the first trimester and becoming more uniform in the second and third trimesters.13 The use of rate of weight gain also allows for the inclusion of women with preterm delivery.28 The revised Institute of Medicine gestational weight gain recommendations include ranges for rate of second- and third-trimester weight gain (in pounds per week): underweight, 1–1.3; normal weight, 0.8–1; overweight, 0.5–0.7; and obese, 0.4–0.6.2

The rate of estimated second- and third-trimester weight gain was calculated as: [(gestational weight gain−estimated first trimester weight gain)/(gestational age−13 weeks)].2 Total gestational weight gain was calculated by subtracting the prepregnancy weight from the delivery weight, which we defined as the weight at the time of admission or as the last weight measured before delivery. Using the same references as in the Institute of Medicine report, we estimated the first-trimester weight based on prepregnancy BMI as 5 lb for underweight women, 4 lb for normal-weight women, and 2 lb for overweight and obese women, recognizing that there may be considerable variation across women in these values.2,6,15,29,30 Gestational age at delivery was determined by the best obstetric estimate of gestational age as recorded by the delivering physician. The first trimester was defined as the first 13 weeks of pregnancy.

Outcomes were assessed according to second- and third-trimester rate of weight gain. Within each BMI class, women were designated as being less than, within, or above the recommended rate of second- and third-trimester weight gain. Because there have been mixed reports about the effect of net weight loss on pregnancy outcomes, we divided the group of women with less than the recommended rates of weight gain into two groups: women who had a net weight loss (referred to as “weight loss”) and those who had zero or positive net weight gain (referred to as “less than recommended”).

The primary maternal outcome was cesarean delivery and primary neonatal outcomes were small-for-gestational age and large-for-gestational-age neonates. Cesarean delivery included both primary and repeat procedures. Birth weight percentiles were determined using the Finger Lakes Region birth weight curves, which are based on the local birth record registry within the Finger Lakes delivery region. Small for gestational age was defined as birth weight less than the tenth percentile and large for gestational age as greater than the 90th percentile for gestational age at delivery.

Secondary outcomes included induction of labor, gestational diabetes mellitus (GDM), and neonatal intensive care unit (NICU) admission. Induction of labor was defined as the use of mechanical cervical dilators, prostaglandins, or oxytocin for labor induction. Gestational diabetes mellitus was defined as diabetes diagnosed during the pregnancy according to an abnormal 100-g, 3-hour glucose tolerance test using the criteria from the National Diabetes Data Group.31 Although there is an established relationship between pre-eclampsia and weight gain, we elected to exclude it as an outcome because we cannot determine whether weight gain is the cause of or the result of pre-eclampsia.3,14

Additional data were available on maternal demographic characteristics and perinatal factors that may influence study outcomes, including maternal race and ethnicity, level of maternal education, tobacco use, nulliparity, chronic hypertension, and pre-existing diabetes. Maternal race and ethnicity was designated as white, African American, Hispanic, Asian, and other. Maternal education was self-reported as less than 12 years, 12 years, and greater than 12 years. Tobacco use included any tobacco use during pregnancy regardless of duration or amount. Nulliparity was defined as no prior births greater than 20 weeks of gestation. Chronic hypertension included pre-existing hypertension or hypertension diagnosed before 20 weeks of gestation. Pre-existing diabetes included only women diagnosed before pregnancy.

Differences in demographic and gestational weight gain characteristics were assessed across the six BMI groups using chi-squared analysis for categorical variables and analysis of variance for continuous variables. As a result of multiple comparisons in the analysis, statistical significance was set at P<.01. Backward logistic regression analysis was performed within each BMI class to determine the effect of the rate of second- and third-trimester weight gain on pregnancy outcomes. The regression analysis was performed for each rate of weight gain group: net weight loss, less than recommended, and greater than recommended using the recommended rate of gain as the reference group. The regression analysis controlled for maternal age, race (white as the reference), nulliparity, tobacco use, chronic hypertension, pregestational diabetes, and education level less than 12 years. Additionally, we controlled for prior cesarean delivery when analyzing the outcome of cesarean delivery. Only variables that remained statistically significant were retained in the regression analysis. Statistical analysis was performed using PASW Statistics 18.
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RESULTS

There were 82,300 live births in the Finger Lakes Region during the study period with 73,977 women meeting inclusion criteria. We excluded 8,323 women as a result of extreme values of BMI or weight gain or loss (0.1%), gestational age under 20 weeks (0.3%), multiple gestation (38%), and missing height, weight data, or both (61%). Women who were excluded were more likely to be older, white, and deliver at earlier gestational age and less likely to use tobacco than included women. Within the cohort, 4% of the women were underweight, 48% normal weight, 24% overweight, and 24% obese (13% class I, 6% class II, and 5% class III).

Table 1 shows statistically significant differences among the BMI groups for maternal age, race, gestational age at delivery, and education level. Increasing BMI was associated with an increased incidence of chronic hypertension and pre-existing diabetes.
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Table 2 shows the gestational weight gain variables for each BMI group. The mean net weight gain and second- and third-trimester rates of weight gain decreased with increasing BMI. Within the cohort, 62% of women had estimated second- and third-trimester rates of weight gain above the Institute of Medicine recommendations, although 21% were within and 17% less than the recommended rates. Net weight loss occurred in 1.5% of the entire cohort. The percentage of patients with weight loss increased with increasing BMI. Within the BMI groups, the highest proportion of excessive second- and third-trimester rates of gain were seen in overweight and obese class I women and the lowest in the underweight women.
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The results from the logistic regression analysis for outcomes associated with net weight loss are shown in Table 3. The odds of a small-for-gestational-age neonate were increased only in those women with class I obesity with weight loss. Normal-weight women with weight loss had increased odds of their neonates requiring admission to the NICU. Table 4 shows the adjusted odds ratios for outcomes associated with less-than-recommended second- and third-trimester rates of weight gain. Underweight, normal weight, and overweight women had an increased odds of small-for-gestational-age neonates; however, this was not seen on obese women. Normal-weight women with suboptimal weight gain had increased odds of GDM and neonates with NICU admissions as well as decreased odds of large-for-gestational-age neonates and labor induction. Among women with class III obesity, no differences in maternal or neonatal outcomes were seen regardless of whether there was net weight gain or loss.

[image: Table 3]Table 3. Adjusted Odds Ratios of Perinatal Outcomes Associated With Net Weight Loss



[image: Table 4]Table 4. Adjusted Odds Ratios of Perinatal Outcomes Associated With Positive Weight Gain But Less-Than-Recommended Rate of Second- and Third-Trimester Weight Gain



Table 5 shows the adjusted odds ratios for outcomes associated with greater-than-recommended second- and third-trimester estimated rates of weight gain. The odds of cesarean delivery were increased and the odds of small-for-gestational-age neonates decreased in normal weight, overweight, and obese class I and II women. In all BMI groups, excessive rates of weight gain were associated with increased odds of large-for-gestational-age neonates. Normal-weight women with excessive rates of weight gain also had increased odds of labor induction and neonates with NICU admissions as well as decreased odds of GDM.
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DISCUSSION

In the wake of the ongoing obesity epidemic and the revised Institute of Medicine gestational weight gain recommendations, it is important to re-examine the effect of obesity and gestational weight gain on perinatal outcomes. The findings from this study show that maternal and neonatal outcomes are affected by the rate of second- and third-trimester weight gain. We found that for all but the most obese BMI groups, second- and third-trimester rates less than recommended by the Institute of Medicine were associated with increased odds of small-for-gestational-age neonates, although in contrast, a corresponding decreased risk of large-for-gestational-age neonates was not seen.

The association we found between suboptimal rates of weight gain and small-for-gestational-age neonates in the lower BMI groups is consistent with other studies.5,8,9,11,14 In underweight, normal-weight, and overweight women, the odds of having a small-for-gestational-age neonate was increased if the woman had a less-than-recommended weight gain during the second and third trimesters. However, in those same groups, net weight loss during pregnancy was not associated with small-for-gestational-age neonates. This is questionably plausible, and associations with net weight loss likely were not seen as a result of the small number of women in each of these BMI groups with a net weight loss.

The odds of small-for-gestational-age neonates were increased in women with class I obesity and weight loss, but not in women with class II or III obesity. Additionally, suboptimal rates of gain were not associated with small for gestational age in obese women. Our results suggest that low rates of weight gain, even with weight loss, in the most obese women do not increase the odds of having a small-for-gestational-age neonate. These findings are supported by Kiel et al and Bianco et al who both found minimal risk of small for gestational age in morbidly obese women with less-than-recommended weight gain.3,14 Our findings differ from several of the more recent studies focusing on obese women, all of which found an increased risk of small for gestational age associated with weight loss as well as suboptimal weight gain.21–23,25 Our results are more similar to that of Hinkle and colleagues, who noted increased odds of small for gestational age in women with class I obesity and weight loss and in class II and III obese women with excessive weight loss only (greater than 4.9 kg), but not in those with suboptimal weight gain.24

Our results showing increased odds of large-for-gestational-age neonates with excessive rates of weight gain are also consistent with a number of reports using net weight gain.3–5,7–10,14,21–25 Several studies using the 1990 Institute of Medicine recommendations5,9,14 and one with the revised guidelines21 found a positive association between high gestational weight gain and increased risk of cesarean delivery, similar to our results. Our only differences were seen in underweight women and women with class III obesity, who did not have an increased odds of cesarean delivery based on rate of weight gain. In the class III obesity group, this may be explained by the fact that 50% of women in this group underwent cesarean delivery, and rate of weight gain may only be one of many contributing factors.

Our study found increased odds of GDM in normal-weight women with suboptimal weight gain and decreased odds in women with excessive weight gain. Risk factors for diabetes are not routinely collected in our birth certificate database and therefore could not be controlled for. We postulate that women diagnosed with GDM may be more likely to adhere to a strict diet and increase exercise, ultimately resulting in lower weight gain. Conversely, women without a diagnosis of GDM may be less likely to follow a diet or exercise, which could lead to more weight gain.

A major strength of this study is the use of rate of weight gain instead of net weight gain to allow for the inclusion of women with preterm delivery. Many prior reports either exclude preterm patients from their cohort or include them adding potential bias to results. Additional strengths include the large sample size and the use of a database that uses trained coders and standardized definitions, which improves the generalizability of our results to other populations.

Our study has a number of limitations. The first is that this is a retrospective study, and accounting for all potential confounding variables is not possible. Many of the small but statistically significant differences in demographic characteristics are likely the result of the large sample size and have limited clinical significance. We did attempt to remedy this by using a P value of .01 and 99% confidence intervals as well as controlling for the variables that significantly differed among BMI groups. The potential for errors in birth certificate coding and underreporting of certain variables exists. Additionally, our analysis is restricted to the variables included on the birth certificate.

Additionally, our use of second- and third-trimester rates of weight gain involved an estimation of first-trimester weight gain using data from other populations and an assumed steady rate of gain throughout the second and third trimesters. These assumptions, although based on prior studies and varied by prepregnancy BMI, may introduce bias into the calculation; some error is certainly added for any given woman, because an average first-trimester weight gain was applied to all women. Because the use of the net rate of gestational weight gain, rather than second- and third-trimester rate of gain, may be the more appropriate method to assess associations between gestational weight gain and preterm birth, we did not include this outcome in our analysis.

In summary, we conclude that suboptimal and excessive rates of gestational weight gain are associated with adverse pregnancy outcomes in nonobese women. Most notably, nonobese women with suboptimal rates of weight gain have increased odds of small-for-gestational-age neonates, a finding not seen in the most obese women. Excessive rates of gestational weight gain are associated with large-for-gestational-age neonates irrespective of maternal BMI.

It is important to note that in the most obese women, however, limited weight gain and even net weight loss had no effect on small-for-gestational-age risk while potentially improving perinatal outcomes. This is a valuable tool in counseling patients. Our data suggest that it may be reasonable to further tailor the Institute of Medicine guidelines by lowering the weight gain recommendations in women with class II and III obesity in an attempt to optimize outcomes in this subclass of women with extreme morbid obesity. Based on the results from this study, the Institute of Medicine recommendations remain appropriate for all other women, including those with class I obesity.

Back to Top

REFERENCES

1.  Institute of Medicine NAoS. Nutrition during pregnancy. Part I. Weight gain. part II. Nutrient supplements. Washington (DC): National Academies Press; 1990. Cited Here...

2.  Institute of Medicine NAoS. Weight gain during pregnancy: reexamining the guidelines. Washington (DC): National Academies Press; 2009. Cited Here...

3.  Bianco AT, Smilen SW, Davis Y, Lopez S, Lapinski R, Lockwood CJ. Pregnancy outcome and weight gain recommendations for the morbidly obese woman. Obstet Gynecol 1998;91:97–102. Cited Here...

4.  Crane JM, White J, Murphy P, Burrage L, Hutchens D. The effect of gestational weight gain by body mass index on maternal and neonatal outcomes. J Obstet Gynaecol Can 2009;31:28–35. Cited Here...

5.  DeVader SR, Neeley HL, Myles TD, Leet TL. Evaluation of gestational weight gain guidelines for women with normal prepregnancy body mass index. Obstet Gynecol 2007;110:745–51. Cited Here...

6.  Dietz PM, Callaghan WM, Cogswell ME, Morrow B, Ferre C, Schieve LA. Combined effects of prepregnancy body mass index and weight gain during pregnancy on the risk of preterm delivery. Epidemiology 2006;17:170–7. Cited Here...

7.  Hedderson MM, Weiss NS, Sacks DA, Pettitt DJ, Selby JV, Quesenberry CP, et al.. Pregnancy weight gain and risk of neonatal complications: macrosomia, hypoglycemia, and hyperbilirubinemia. Obstet Gynecol 2006;108:1153–61. Cited Here...

8.  Nohr EA, Vaeth M, Baker JL, Sorensen T, Olsen J, Rasmussen KM. Combined associations of prepregnancy body mass index and gestational weight gain with the outcome of pregnancy. Am J Clin Nutr 2008;87:1750–9. Cited Here...

9.  Nohr EA, Vaeth M, Baker JL, Sorensen TI, Olsen J, Rasmussen KM. Pregnancy outcomes related to gestational weight gain in women defined by their body mass index, parity, height, and smoking status. Am J Clin Nutr 2009;90:1288–94. Cited Here...

10.  Rode L, Hegaard HK, Kjaergaard H, Moller LF, Tabor A, Ottesen B. Association between maternal weight gain and birth weight. Obstet Gynecol 2007;109:1309–15. Cited Here...

11.  Stotland NE, Cheng YW, Hopkins LM, Caughey AB. Gestational weight gain and adverse neonatal outcome among term infants. Obstet Gynecol 2006;108:635–43. Cited Here...

12.  Chu SY, Callaghan WM, Bish CL, D'Angelo D. Gestational weight gain by body mass index among US women delivering live births, 2004–2005: fueling future obesity. Am J Obstet Gynecol 2009;200:271.e1–7. Cited Here...

13.  Carmichael SL, Abrams B. A critical review of the relationship between gestational weight gain and preterm delivery. Obstet Gynecol 1997;89:865–73. Cited Here...

14.  Kiel DW, Dodson EA, Artal R, Boehmer TK, Leet TL. Gestational weight gain and pregnancy outcomes in obese women: how much is enough? Obstet Gynecol 2007;110:752–8. Cited Here...

15.  Siega-Riz AM, Adair LS, Hobel CJ. Institute of Medicine maternal weight gain recommendations and pregnancy outcome in a predominantly Hispanic population. Obstet Gynecol 1994;84:565–73. Cited Here...

16.  Abrams B, Newman V, Key T, Parker J. Maternal weight gain and preterm delivery. Obstet Gynecol 1989;74:577–83. Cited Here...

17.  Siega-Riz AM, Adair LS, Hobel CJ. Maternal underweight status and inadequate rate of weight gain during the third trimester of pregnancy increases the risk of preterm delivery. J Nutr 1996;126:146–53. Cited Here...

18.  Cedergren MI. Maternal morbid obesity and the risk of adverse pregnancy outcome. Obstet Gynecol 2004;103:219–24. Cited Here...

19.  Haeri S, Guichard I, Baker AM, Saddlemire S, Boggess KA. The effect of teenage maternal obesity on perinatal outcomes. Obstet Gynecol 2009;113:300–4. Cited Here...

20.  Weiss JL, Malone FD, Emig D, Ball RH, Nyberg DA, Comstock CH, et al.. Obesity, obstetric complications and cesarean delivery rate—a population-based screening study. Am J Obstet Gynecol 2004;190:1091–7. Cited Here...

21.  Blomberg M. Maternal and neonatal outcomes among obese women with weight gain below the new Institute of Medicine recommendations. Obstet Gynecol 2011;117:1065–70. Cited Here...

22.  Vesco KK, Sharma AJ, Dietz PM, Rizzo JH, Callaghan WM, England L, et al.. Newborn size among women with weight gain outside the 2009 Institute of Medicine recommendation. Obstet Gynecol 2011;117:812–8. Cited Here...

23.  Park S, Sappenfield WM, Bish C, Salihu H, Goodman D, Bensyl DM. Assessment of the Institute of Medicine recommendations for weight gain during pregnancy: Florida, 2004–2007. Matern Child Health J 2011;15:289–301. Cited Here...

24.  Hinkle SN, Sharma AJ, Dietz PM. Gestational weight gain in obese mothers and associations with fetal growth. Am J Clin Nutr 2010;92:644–51. Cited Here...

25.  Bodnar LM, Siega-Riz AM, Simhan HN, Himes KP, Abrams B. Severe obesity, gestational weight gain, and adverse birth outcomes. Am J Clin Nutr 2010;91:1642–8. Cited Here...

26.  Roohan PJ, Josberger RE, Acar J, Dabir P, Feder HM, Gagliano PJ. Validation of birth certificate data in New York State. J Community Health 2003;28:335–46. Cited Here...

27.  National Institutes of Health NH, Lung, and Blood Institute. Clinical guidelines on the identification, evaluation, and treatment of overweight and obesity in adults. Bethesda (MD): National Institutes of Health; 1998. Cited Here...

28.  Kramer MS, McLean FH, Eason EL, Usher RH. Maternal nutrition and spontaneous preterm birth. Am J Epidemiol 1992;136:574–83. Cited Here...

29.  Abrams B, Carmichael S, Selvin S. Factors associated with the pattern of maternal weight gain during pregnancy. Obstet Gynecol 1995;86:170–6. Cited Here...

30.  Carmichael S, Abrams B, Selvin S. The pattern of maternal weight gain in women with good pregnancy outcomes. Am J Public Health 1997;87:1984–8. Cited Here...

31.  Classification and diagnosis of diabetes mellitus and other categories of glucose intolerance. National Diabetes Data Group. Diabetes 1979;28:1039–57. Cited Here...



© 2011 by The American College of Obstetricians and Gynecologists. Published by Wolters Kluwer Health, Inc.  All rights reserved.
  OEBPS/images/Original.00006250-201109000-00011.TT5.jpeg
Table 5. Adjusted Odds Ratios of Perinatal Outcomes Associated With Greater-Than-Recommended Second- and Third-
Trimester Rates of Gestational Weight Gain

Underwelght Normal Weight Overweight Obess Class Obese Class Obese Class

(n=1781)"" (n=29,524)"" 6,319 1 (n=7.942)" " n=3,583)" 1l (1=2.230)"
Cagarsandalyeyh TA5 0811 63 38 (1.26-1.51) T45 (1,231 71) 736 1 11-167) 7391081 79) 703 (0.81-1.46)
S6A 067 (0.45-1 00) 056 (0.50-062) 060 (049-072) 069 (0.52-092) 065 0.44-097) 070 (0.44-113)
LoA 246 (1.42-4.27) 224 (1.94-258) 207 (1.65-259) 221 (1.67-293) 156 (1.16-210) 189 (1.35-263)
1oL 116 (0 851 57) 115 (1.06-1.24) 110 0961 25 1,08 (0.90-128) 094 0.75-117) 0.93(0.76-1.21)
Gestational iabetes 053 (0191 52) 075 (0.61-084) 080 (0621 05 080 (0.59-1.08) 080 0.56-113) 1,08 (0.74-157)
NICU admittance 093 (0591 46) 1,23 (1.08-1.41) 120 (0951 51) 113 (0.86-149) 119 ©82-172) 2 (0.78-1.48)

SGA, small fo gestational age; LGA, arge for gestationsl age; 0L, induction of abor; NICU, neotal irfensive care uni.
Data are adusted odds rato (99% contidence ntervl)

*nisthe sum of subjects wih reater than recommende and vithin the recommencec rates of veight gain

+ Adjusted for meternal age, race (white as erence), ruliarty, tobacoo s, chranic hypertension, pe-exiting diabetes, and education essthan 12 years.
+ Also adjusted orprior cesarean defivery





OEBPS/images/Original.00006250-201109000-00011.TT3.jpeg
Table 3. Adjusted Odds Ratios of Perinatal Outcomes Associated With Net Weight Loss
Normal Weight (n=0,020)T|_Overweight (n-2506)_| Obese Class | (1=1,618)" | Obese Class Il (1=1,130)"" | Obese Class Il (n=1,020)" ]

Gosarean deivany” TH5(0.79-432) T48 0842 61) 076 (0.46-124) 084 (052135 07751118
56A 096 (0.36-2.58) 131 (072-238) 232(1.42-377) 1,76 (1.0-311) 1.42(078-254)
LoA 178 (0.53-6.04) 089 (0.35-223) 073 (0.34-156) 076 (0.41-139) 065 (0381 09
1oL 081 (0.35-1 87) 081 (0.48-1 365) 0.90 (0.60-1.36) 083 (0.55-125) 101 (0701 46)
Gestational diabetes 070(0.05-9.54) 134 (0.55-325) 097 (0.49-191) 1,04 (0.56-196) 072 (0411 26)
NICU adrittance 501 (234-10.76) 193 (0.99-373) 1115 (0.63-209) 1106 (0.55-2.05) 091 (0541 55

SGA, smallfo gestational age; LOA, large for gestational age; 0L, induction of abor; NICL, neonatal irfensive care uni.
Data are adjusted ocds rato (99% contidence ntervl)

No underveight vomen had veight [oss.

*nisthe sun of patients wih weight 1055 and those wifin the recommendec rates of wegft gain

+ Adjustefor meternal age, race (white as erence), ruliarty, tobaceo s, chranic hypertension, pre-exiing diabetes, and education fessthan 12 years.
+ Also adjusted orprior cesarean defivery





OEBPS/images/cover.jpg
OBSTETRICS
GYNECOLOC






OEBPS/images/Original.00006250-201109000-00011.TT4.jpeg
Table 4. Adjusted Odds Ratios of Perinatal Outcomes Associated With Positive Weight Gain But Less-Than-
Recommended Rate of Second- and Third-Trimester Weight Gain

Underwelght Normal Wight  [overweight (r-4,033)7|  Obese Class Obese Class Obese Class

(n=1941)"" (n=14,976)"" 1 (n=2,535)" 1 (n=1,745)"" l (n=1,412)""
Casraan calieiy 820,515 T3 [0.001.17) U907 15 091 (0.69-127) 09907213 076 (0541 07)
S6A 209 (1.52-288) 1.56 (1.37-1.77) 156 (1.21-200) 1 127 0821 9) 1,03 (061-173)
LoA 047(022-102) 071 (0.57-089) 076 (052-110) 1 078 0.53-1.16) 1,08 (0.73-159)
1oL 096 0711 30) 086 (0.77-096) 085 (0691 04) 1 090 0.69-118) 0.92(0.68-125)
Gestational iabetes 096 (042-217) 1186 (1.21-1.09) 1120771 63 1 118 0.79-178) 1.0 (0651 54)
NICU admittance 1120731 70) 1,62 (1.37-1.91) 124 (0901 72) 1 141 071-174) 086 (0.55-1.34)

SGA, smallfo gestational age; LGA, arge for gestationsl age; 0L, induction of abor; NICL, neotal irfensive care uni.

Data are adusted odds rato (99% contidence ntervl)

*nisthe sun of subjects wih lessthan recommended and Wihinthe recommended rates of weight gain.
+ Aduste for meternal age, race (white as efirence),ruliarty, tohacoo s, chronic hypertension, pe-exiing diabetes, and ectucaion lessthan 12 years.

+ Also adjusted orprior cesarean defivery
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Table 1. Demographic Data by Body Mass Index Category

Underweight Normal Weight Overweight Obese Class Obese Class Ohese Class P
(n-2,768) (n=35,610) (n=18,082) 1" (n-9,389) W* (n=4,728) i (n=3,400)
Watemal age 6 264012 27.7(0.03) 26.0(005) 280(0.06) BTO08) BIO10 <001
Race <001
White 737 70 743 736 75 708
Aftican 143 1"e 157 173 190 23
American
Hispanic 07 63 73 76 62 59
Asian 93 42 20 10 05 02
Other 21 06 07 05 07 07
Gestational age (wk) 385(0.04) 388 (0.01) 38.8(002) 7009 B/7 001 387004 <001
Education (y) <001
Lessthan 12 280 159 157 163 156 16.0
12 249 28 263 285 02 321
13 or more 471 23 50.1 562 542 510
Nuliparity 501 453 392 366 %0 344 <001
Tobacco use 325 29 247 %68 69 263 <001
Chronic hypertension 04 06 15 32 52 86 <001
Pre-existing diabstes 03 04 08 13 24 39 <001

* Obese clas |, body mass ndex (kgin®) 30.0-34 8 obese dlass |, 35 0-39.9; n obess class I, 40 or reater
Data are mean (tandard erfor of mean) o % Unless cther wise specifed

nalysis of variance an x° statistics vere used
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Table 2. Gestational Weight Gain Characteristics

Underweight Normal Weight Overweight Obese Class Obese Class Ohese Class P
(n-2,768) (n=35,610) (n=18,082) 1(n=9,389) 1 (n=4,728) 1l (n=3,400)

Gestational weidrt 3440020 37(0.07) 3220012 273(0.18) 230%) 180035 <001

gain ()

Rateof second-and 1.8 (0.003) 119 (0.01) 147 001) 0.99(0.01) 079 (0.01) 0630.01) <00

thircHrimester weight

gain (bl

Less than IOM rate 387 174 08 154 22 344 <001

Within|OM ate 345 251 135 144 183 186 <001

Greater than 10M rate 200 578 768 702 575 470 <001

9% with net weight loss 0 02 05 28 55 114 <001

10M,Insttte of Hecicine.
Data are mean (tandard erfor of mean) or % Unless other wise specifed

nalysis of variance an x° tatistics vrs used






