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Abstract

To investigate the relationship between gestational weight gain (GWG) and birthweight outcomes 

among a low-income population in Hawaii using GWG recommendations from the 2009 

Institute of Medicine (IOM) guidelines. Data were analyzed for 19,130 mother-infant pairs 

who participated in Hawaii’s Special Supplemental Nutrition Program for Women, Infants, and 

Children from 2003 through 2005. GWG was categorized as inadequate, adequate, or excessive 

on the basis of GWG charts in the guidelines. Generalized logit models assessed the relationship 

between mothers’ GWG and their child’s birthweight category (low birthweight [LBW:<2,500 

g], normal birthweight [2,500 g ≤ BW < 4,000 g], or high birthweight [HBW: ≥4,000 g]). 

Final models were stratified by prepregnancy body mass index (underweight, normal weight, 

overweight, or obese) and adjusted for maternal age, education, race/ethnicity, smoking status, 
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parity, and marital status. Overall, 62 % of the sample had excessive weight gain and 15 % had 

inadequate weight gain. Women with excessive weight gain were more likely to deliver a HBW 

infant; this relationship was observed for women in all prepregnancy weight categories. Among 

women with underweight or normal weight prior to pregnancy, those with inadequate weight gain 

during pregnancy were more likely to deliver a LBW infant. Among the low-income population 

of Hawaii, women with GWG within the range recommended in the 2009 IOM guidelines had 

better birthweight outcomes than those with GWG outside the recommended range. Further study 

is needed to identify optimal GWG goals for women with an obese BMI prior to pregnancy.
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Introduction

Low birthweight (LBW, <2,500 g) is associated with infant mortality [1–3] and infant 

and childhood morbidity, including neurodevelopmental sequelae, mental retardation, and 

lower respiratory conditions [1–6]. LBW is also associated with long-term outcomes such 

as diabetes mellitus, hypertension, and cardiovascular disease in adults [7–14]. Likewise, 

high birthweight (HBW), which has been inconsistently defined as birthweight of at least 

4,000, 4,500, or 5,000 g, is also associated with perinatal morbidity and mortality, maternal 

complications [15–23], and obesity in adolescence and adulthood [24–26].

Gestational weight gain (GWG) is a potentially modifiable risk factor that may help 

achieve optimal birthweight and prevent adverse consequences for the woman and her 

infant. Inadequate GWG or weight gain below the 1990 Institute of Medicine (IOM) 

recommendations [27] has been associated with an increased likelihood of delivering LBW 

[28, 29] or small for gestational age infants [30, 31], and with preterm delivery [32–34]. 

Excessive GWG or weight gain above the 1990 IOM recommendations is associated with an 

increased likelihood of delivering HBW [28, 29, 35–37] or large for gestational age infants 

[30, 31, 38], and with low infant Apgar scores [38], cesarean delivery [29–31, 35], and 

maternal weight retention [39–41].

In 2009, the IOM issued new GWG guidelines [42] updating the old guidelines in 

response to an increase in prepregnancy body mass index (BMI; calculated as weight in 

kilograms over square of height in meters) and GWG among all population subgroups, 

and changing demographics of the maternal population including age and race/ethnicity. 

The new guidelines use the World Health Organization BMI categories instead of the 

Metropolitan Life Insurance Company’s BMI categories, as the previous IOM guidelines 

did. The 2009 guidelines also include recommended GWG ranges for obese women. The 

guidelines specify GWG ranges for the entire pregnancy and rates of weight gain for the 

second and third trimester for women in each prepregnancy BMI category (underweight, 

normal weight, overweight, and obese) (Appendix 1). In addition, the IOM recommended 

that women’s GWG be monitored using charts showing recommended weight gain ranges 

for each gestational week for women in each prepregnancy BMI category (Appendix 2).
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The IOM considered special populations who may benefit from separate recommendations 

such as racial and ethnic minorities, and found limited data to indicate a need to have 

a separate recommendation. As such, the IOM concluded that their recommendations 

should be generally applicable to various racial/ethnic subgroups [42]. The current study 

was conducted to examine whether the weight gain recommendations in the revised IOM 

guidelines are associated with improved birthweight outcomes among the diverse population 

of Hawaii, using data from Hawaii’s Special Supplemental Nutrition Program for Women, 

Infants, and Children (WIC). Specifically, the study examined whether gaining weight 

within the recommended ranges delineated in the weight gain charts from the 2009 IOM 

guidelines is associated with improved birthweight outcomes.

Methods

Data

Program and administrative data collected for births between January 1, 2003 to December 

31, 2005 were analyzed. Maternal records and infant records were first linked, which gave 

us 26,101 infant-mother pairs (83 % match rate). Infant birth date and family ID from the 

infant record, and family ID and actual delivery date from the maternal record were used 

for matching. From this group, 6,233 pairs (24 %) were excluded because the mother did 

not have a prenatal WIC record, leaving us with 19,868 fully matched records. Most of the 

women excluded at this stage likely entered WIC after the birth of their infant, but might 

also include those who did not have an EDC or delivery date in their WIC chart. After 

excluding matched record pairs that included infants whose estimated gestational age at birth 

was less than 20 weeks (n = 2) or more than 44 weeks (n = 55), those that involved multiple 

births (n = 644), and those with missing information on infants’ birthweight (n = 34) or 

mothers’ GWG (n = 3), 19,130 mother-infant pairs remained for the analysis.

Variables

The outcome variable in this study, infant birthweight, was based on the reports of mothers 

at the time of their infant’s first WIC visit. The validity and reliability of such reports have 

been well documented [43–47]. Birthweight was trichotomized as low birthweight (LBW, 

less than 2,500 g), normal birthweight (2,500–3,999 g), and high birthweight (HBW, 4,000 g 

or greater). A cutoff of 4,000 g was used since prior studies have shown birthweight greater 

than 4,000 g to be positively associated with perinatal morbidity and mortality and with 

maternal complications [16, 22].

The exposure variable of interest was GWG, and we classified women as having inadequate, 

appropriate, or excessive GWG on the basis of the 2009 IOM prenatal weight gain charts. 

In order to use the IOM charts, a measure of weight gain during pregnancy and a measure 

of prepregnancy BMI are required because the recommendations vary according to BMI 

category (underweight, BMI < 18.5; normal weight, BMI 18.5–24.9; overweight, BMI 25.0–

29.9; and obese, BMI C 30.0). Mothers’ GWG was estimated by subtracting their estimate 

of their prepregnancy weight (which they reported when they entered the WIC program 

during the prenatal period [mean 20 weeks gestation]) from their estimate of their weight 

at delivery (which they reported at their first postpartum visit [mean 5 weeks postpartum]). 
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Women’s prepregnancy BMI was estimated on the basis of their self-reported prepregnancy 

weight and their measured height at prenatal WIC entry. For example, for normal weight 

women, inadequate or excessive GWG per 2009 IOM recommendations was defined as 

below or above the recommended weight gain range for a particular gestational age as 

shown in Appendix 2. For underweight, overweight, and obese women, corresponding 

prenatal weight gain charts from the 2009 IOM recommendations were used to define 

inadequate or excessive GWG. Because the IOM charts did not include recommended 

weight gain ranges for women in weeks 41–44 of their pregnancy, weight gain ranges for 

women in week 40 were used to be consistent with prior studies. A sensitivity analysis was 

conducted, which excluded women who delivered between 41 and 44 weeks gestation.

Other potential confounders and effect modifiers that we considered in the analysis were 

maternal age at delivery (<20, 20–29, or ≥30 years); self-identified race-ethnicity (Hawaiian/

part Hawaiian, Asian, white, Pacific Islander, or other); self-reported years of education (<12 

years, 12 years or high school diploma, or more than 12 years); marital status (married or 

unmarried); parity (no previous live birth or at least one previous live births); self-reported 

current smoking status at last WIC visit during pregnancy (smoker or non-smoker); receipt 

of Medicaid, Temporary Assistance for Needy Families (TANF), or Food Stamps (yes or 

no); and trimester of WIC entry (1st, 2nd, or 3rd). For the maternal age variable, the cutoff 

point of 30 years instead of 35 years was used because the prevalence of inadequate weight 

gain was greater among those 30 years or older, and a prior study used this cutoff point 

[41]. Race-ethnicity classification was based on two questions. At the time of WIC entry, 

each client self-identified her race as “American Indian or Alaska Native,” “Asian,” “Black 

or African American,” “Hawaiian or Pacific Islander,” or “Caucasian or White.” Each client 

could choose as many categories as needed. Furthermore, if applicable, they were asked 

about their ancestry from a list. In Hawaii, individuals who identify themselves as being 

part-Hawaiian are considered Hawaiian [48]. Therefore, any person who chose multiple 

categories as her race was categorized as Hawaiian/Part Hawaiian if she chose “Hawaiian 

or part Hawaiian” as her ancestry. All other combinations of multiple race and those who 

identified themselves as “Black” and “Native Indian/Alaska Native” were categorized as 

“Other” because the sample sizes for each of these categories were small.

Statistical Analysis

Because previous studies have shown that women’s prepregnancy BMI modifies the 

relationship between GWG and LBW [28, 49, 50] or HBW [50], we decided a priori that 

final models be stratified by prepregnancy BMI categories (underweight, normal weight, 

overweight, and obese). This effect modification was later confirmed in our sample.

A contingency table approach was first used to describe the crude relationship between 

all potential covariates and the three-category GWG variable (inadequate, adequate, or 

excessive) and also to describe the relationship between each potential covariate, the 

exposure variable (GWG), and the outcome variable (infant birth weight classification). 

In addition, this approach was used to inform categorization decisions, aimed at ensuring 

sufficient sample size in all categories.
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Bivariate logistic regression analyses were conducted using a generalized logit model to 

determine the crude odds ratios for the relationship between birthweight and GWG and 

between birthweight and potential covariates. The generalized logit model instead of the 

cumulative logit model was used because its results are easier to interpret and because of 

the public health importance of generating odds ratios for both LBW and HBW. The 95 % 

confidence intervals (CIs) were computed around each odds ratio.

Finally, multivariable logistic regression analyses were conducted using a generalized 

logit model to examine the relationship between GWG categories based on 2009 IOM 

weight gain charts and birthweight outcomes, stratified by prepregnancy BMI categories 

(underweight, normal weight, overweight, and obese). Each covariate was included in the 

model one at a time to determine if confounding was present. Confounding was deemed 

to be present when the adjusted odds ratios for LBW and/or HBW were at least 10 

percent different from the crude odds ratios. We included two-way interaction terms in 

the models to determine whether they modified the relationship between GWG and infants’ 

birthweight classification. Maternal race-ethnicity, age, education level, parity, and smoking 

status during pregnancy were included in the final models as covariates because they are 

conceptually important variables that have been included in previous studies [33]. All 

analyses were conducted using SAS Version 9.1 (SAS Institute, Cary, NC). The study 

protocol was approved by the University of Illinois at Chicago Institutional Review Board 

prior to the initiation.

Results

Table 1 presents the characteristics of women and infants in the study sample. The majority 

of women were in their twenties and had a high school diploma. Hawaiians comprised 

35.4 % of the sample followed by Asians, Whites, Others, and Pacific Islanders. In this 

sample, 6.0 % of women were underweight, 48.6 % were normal weight, 23.0 % were 

overweight, and 22.5 % were obese. Excessive GWG (61.6 %) was far more prevalent 

than inadequate GWG (14.8 %). The prevalence of low and high birthweight were 6.4 

and 7.7 %, respectively. Bivariate analysis (Table 2) indicated that excessive GWG was 

positively associated with being<30 years of age; having a racial-ethnic classification of 

Pacific Islander, Hawaiian, white, or “other”; being unmarried; being a smoker; and being 

overweight or obese. Women who were Asian, married, and with at least one previous live 

birth were more likely to report inadequate GWG.

In multivariable analyses, none of the covariates were found to be true confounders while 

prepregnancy BMI was an effect modifier for the relationship between GWG and LBW/

HBW. Therefore, final models were stratified by prepregnancy BMI and adjusted for the 

conceptually important variables mentioned earlier. Results of our final models (Table 3) 

showed that excessive GWG was associated with higher odds of delivering an HBW infant 

among all women, regardless of their prepregnancy BMI status. Inadequate GWG was 

associated with lower odds of delivering a HBW infant among normal weight women (OR 

0.47, 95 %CI 0.29–0.75), but not among overweight (OR 1.02, 95 %CI 0.57–1.83) or 

obese women (OR 0.92, 95 %CI 0.62–1.36). On the other hand, inadequate GWG was 

associated with higher odds of delivering a LBW infant among underweight (OR 2.01, 95 
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%CI 1.27–3.21) and normal weight women (OR 1.81, 95 %CI 1.44–2.27), but not among 

obese women (OR 0.99, 95 %CI 0.61–1.59). For overweight women, this association did not 

reach significance (p = 0.0611). Gaining excessive weight was associated with lower odds 

of delivering a LBW infant for underweight women (OR 0.54, 95 %CI 0.34–0.87), but this 

relationship was not observed for normal weight, overweight, or obese women. The odds of 

delivering a HBW infant differed little between obese women with inadequate GWG (OR 

0.99, 95 %CI 0.61–1.59) and obese women with appropriate GWG (reference population, 

OR 1). A sensitivity analysis excluding women who delivered between 41 and 44 weeks 

gestation showed similar results (data not shown).

Discussion

To our knowledge, this study is the first to examine the effect of GWG on low and 

high birthweight using GWG classification based on weight gain charts from the 2009 

IOM recommendations. The results of the current study showed that GWG within IOM-

recommended ranges was associated with a decreased likelihood of delivering a HBW infant 

among women in the study sample regardless of BMI classifications, and with a decreased 

likelihood of delivering a LBW infant among those who were underweight, normal weight, 

or overweight. Based on these results, we conclude that the GWG ranges of the weight gain 

charts from 2009 IOM recommendations are appropriate for minimizing the odds of both 

LBW and HBW for underweight, normal weight, and overweight women in this low-income 

population of Hawaii. The results of the current study are consistent with those from a 

previous study in this population, which showed that GWG within ranges recommended by 

the IOM in 1990 was associated with lower incidence of LBW or HBW [39].

On the contrary, the results also showed that the odds of delivering a LBW infant 

and HBW infant among obese women with inadequate GWG were almost identical to 

corresponding odds among obese women with appropriate GWG. These results suggest that 

the recommended weight gain range for obese women could be decreased without increasing 

the risk for harm to the children of obese women.

One possible explanation for the lack of association between GWG and LBW among 

obese women is that the likelihood of LBW among children of obese women may be 

independent of their mothers’ GWG [51]. Critics of the 2009 IOM recommendations have 

argued that evidence for an association between increased calorie intake during pregnancy 

(especially among obese women) and an increase in infant birth weight is lacking in 

developed countries [51]. Another possible explanation is that, because obese women 

are a heterogeneous group, separate weight gain recommendations may be needed for 

subgroups of obese women, such as those who comprise obesity classes II (BMI 35.0–39.9 

kg/m2) and III (BMI ≥ 40.0 kg/m2) [51]. In addition, data on pregnancy complications 

such as gestational diabetes and preeclampsia were not available from our data source; 

these morbidities, known to be more common in obese women [52], may have modified 

the relationship between GWG and infant birth weight among obese women. Further 

investigation is needed to determine the optimal GWG ranges for obese women in general, 

for those who are morbidly obese, and for those with pregnancy complications.
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Study Strengths and Weaknesses

One strength of the study was the use of GWG ranges by gestational age that prevent 

preterm delivery bias. Studies investigating the effect of GWG on fetal growth need to take 

into consideration potential preterm delivery bias because women who deliver preterm have 

less time in which to gain weight than women who deliver at term. Dietz et al. [53] proposed 

a method to account for this bias by using estimated weight gain during the second and third 

trimesters based on information on total GWG, gestational age at delivery, and an assumed 

average GWG during the first trimester from the IOM report [27]. The use of total GWG 

information, infants’ gestational age at birth, and IOM-recommended GWG ranges in the 

current study to define inadequate, appropriate, and excessive GWG resembles the method 

proposed by Dietz et al. because the GWG charts we used were based on the assumption 

that the rate of GWG is not uniform across trimesters. In addition, the method in the current 

study has the added advantage of being relevant to how clinicians and women are advised to 

monitor GWG [42].

Several limitations must be considered. First, self-reported weight gain during pregnancy has 

not been validated among the WIC population. Results of a validation study among women 

in the general population showed that a woman’s reported delivery weight was 2.82 pounds 

less than her measured delivery weight [41]. The same study also showed that the level 

of underreporting increased with increases in prepregnancy BMI, current BMI, pregnancy 

weight gain, and weight change from delivery to recall and that the reporting error was 

greater among women who were non-White, less educated, unmarried, whose pregnancy 

was unintended, and who initiated prenatal care late or had no prenatal care [41]. Data from 

other studies suggest that non-pregnant women also tend to underreport their weight [54, 

55]. If the underreporting of weight in the current study occurred only when women reported 

their prepregnancy weight at the first prenatal visit but not when reporting their weight at 

delivery at the first postpartum visit (average 5 weeks postpartum), this may have incorrectly 

lead to an overestimate of the prevalence of excessive weight gain. In addition, if this 

differential underreporting occurred only among a specific socio-demographic group, the 

results may have identified a false association between weight gain and birthweight among 

this sub-population. The magnitude of differential underreporting for both prepregnancy 

weight and weight at delivery needs to be studied among the WIC population in Hawaii. 

On the other hand, maternal reported infant birth weight has been validated among the WIC 

population. A study by Gayle et al. [43] showed that when children were classified into 

low and normal weight categories according to maternal reported birth weight, only 1.1 % 

of births were misclassified. Nonetheless, it would be useful to replicate these results using 

standardized measures of prepragnancy and gestational weight gain, such as prenatal chart 

abstraction.

The results of the current study were also affected by limitations inherent in the Hawaii WIC 

data. Educational level, marital status, and enrollment status for Food Stamps, TANF, or 

Medicaid do not reflect the women’s status during pregnancy, but rather the status as of July 

2007, when the data for this study were extracted for analysis. If the mother continued to be 

enrolled in WIC for a subsequent pregnancy, her status with respect to these programs would 

have been updated. In addition, Hawaii WIC data lacked information on additional potential 
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confounders or effect modifiers, such as history of LBW and maternal complications (e.g., 

gestational diabetes and preeclampsia). Furthermore, the prevalence of LBW was low in this 

population, thus the results may not be generalizable to other low-income population in the 

United States.

The WIC program offers a unique opportunity to provide nutrition education to low-

income women during pregnancy. Because a high percentage of women had a GWG 

outside IOM-recommended ranges, additional interventions that encourage women to 

gain weight appropriately during pregnancy are likely needed. Although the 2009 IOM 

committee recommended that women enter pregnancy with a BMI in the normal range 

[42], implementation of weight reduction interventions during the preconception or 

interconception period for obese or overweight low-income women is challenging because 

of the high prevalence of unintended pregnancies among such women and the lack of a 

system through which to reach them, particularly during the preconception period. However, 

increasing attention focused on the well woman preventive health visit [56, 57] may help 

alleviate some of these obstacles. In addition, women who enter pregnancy overweight or 

obese may benefit from interventions focused on preventing excess weight gain during the 

prenatal period or on reducing weight during the postpartum or interconception periods 

[58–60]. Given the unique population of Hawaii, the development of culturally appropriate 

weight-reduction interventions for the various ethnic groups that live in Hawaii will require 

further research.

Conclusion

Among non-obese low-income women in Hawaii, gaining weight within 2009 IOM-

recommended ranges was associated with lower likelihood of delivering a LBW and HBW 

infant. Further investigations are needed to determine the appropriate GWG ranges for obese 

women.
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Appendix 1

See Table 4
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Table 4

2009 Institute of Medicine recommendation for total and rate of gestational weight gain by 

prepregnancy body mass index (BMI) categories

Prepregnancy BMI Recommended total weight gain, 
range in lbs

Rates of weight gain† in 2nd and 3rd 
Trimester, Mean (range) in lbs/week

Underweight (<18.5 kg/m2) 28–40 1 (1–1.3)

Normal (18.5–24.9 kg/m2) 25–35 1 (0.8–1)

Overweight (25.0–29.9 kg/m2) 15–25 0.6 (0.5–0.7)

Obese (≥30.0 kg/m2) 11–20 0.5 (0.4–0.6)

Calculations assume a 1.1–4.4 lbs weight gain in the first trimester (IOM 2009)

Institute of Medicine, 2009. Weight Gain During Pregnancy: Reexamining the Guidelines. Washington, DC. National 
Academies Press; Committee to Reexamine IOM Pregnancy Guidelines

Appendix 2

See Fig 1

Fig. 1. 
Gestational weight gain chart for normal weight women based on 2009 Institute of Medicine 

Recommendations. Source Institute of Medicine, 2009. Weight Gain During Pregnancy: 

Reexamining the Guidelines. Washington, DC. National Academies Press; Committee to 

Reexamine IOM Pregnancy Guidelines
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Table 1

Characteristics of Women and Infants Enrolled in the in the Special Supplemental Nutrition Program for 

Women, Infants, and Children (WIC), Hawaii, 2003–2005 (N = 19,130 mother/infant pairs)

Characteristic n (%)

Maternal age (years)

 <20 2,767 (14.5)

 20–29 11,827 (61.9)

 ≥30 4,536 (23.7)

Maternal education

 <12 years 2,370 (12.4)

 12 years or high school diploma 11,849 (61.9)

 >12 years 4,910 (25.7)

Maternal race/ethnicity

 Hawaiian/part Hawaiian 6,780 (35.4)

 Asian 4,521 (23.6)

 White 3,121 (16.3)

 Pacific Islander 1,686 (8.8)

 Other 3,022 (15.8)

Marital status

 Married 9,204 (48.4)

 Unmarried 9,832 (51.6)

Smoking status

 Smoker 2,015 (10.6)

 Non-smoker 17,029 (89.4)

Parity

 No previous live birth 8,064 (42.2)

 One or more previous live births 11,051 (57.8)

Prepregnancy BMI status

 Underweight (BMI < 18.5) 1,153 (6.0)

 Normal weight (BMI 18.5–24.9) 9,291 (48.6)

 Overweight (BMI 25.0–29.9) 4,391 (23.0)

 Obese (BMI ≥ 30.0) 4,295 (22.5)

Weight gain during pregnancy

 Inadequate 2,831 (14.8)

 Appropriate 4,515 (23.6)

 Excessive 11,784 (61.6)

Received Medicaid, TANF, or food stamps

 Yes 10,080 (52.7)

 No 9,050 (47.3)

Trimester of WIC Entry

 1st 5,868 (30.7)

 2nd 8,580 (44.9)
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Characteristic n (%)

 3rd 4,682 (24.5)

Infant’s sex

 Male 9,824 (51.4)

 Female 9,306 (48.6)

Infant’s birth weight

 Low birth weight (<2,500 g) 1,219 (6.4)

 Normal birth weight (2,500–3,999 g) 16,441 (85.9)

 High birth weight (≥4,000 g) 1,470 (7.7)

Gestational duration

 <37 weeks (preterm delivery) 1,387 (7.3)

 ≥37 weeks (term delivery 17,743 (92.8)

BMI body mass index, TANF temporary assistance for needy families
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Table 2

Characteristics of women and infants enrolled in the Hawaii WIC Program, by mothers’ gestational weight 

gain classification, 2003–2005 (N = 19,130)

Characteristic Subjects (n) Gestational weight gain (%) p value*

Inadequate Appropriate Excessive

Maternal age (years) <.0001

 <20 2,767 12.0 21.6 66.4

 20–29 11,827 13.8 23.0 63.2

 30 and older 4,536 19.2 26.3 54.5

Maternal education 0.0002

 Less than 12 years 2,370 14.6 23.0 62.4

 12 years or high school diploma 11,849 14.8 22.7 62.4

 More than 12 years 4,910 14.8 26.0 59.2

Maternal race/ethnicity <.0001

 Hawaiian/part Hawaiian 6,780 12.5 19.7 67.8

 Asian 4,521 20.1 31.3 48.6

 White 3,121 12.9 25.8 61.3

 Pacific Islander 1,686 14.3 16.4 69.3

 Other 3,022 14.2 22.7 63.2

Marital status <.0001

 Married 9,204 16.5 25.5 58.0

 Unmarried 9,832 13.2 21.8 65.0

Smoking status <.0001

 Smoker 2,015 13.1 20.5 66.5

 Non-smoker 17,029 15.0 24.0 61.0

Parity <.0001

 No previous live birth 8,064 11.7 21.7 66.6

 One or more previous live births 11,051 17.1 25.0 57.9

Prepregnancy BMI status <.0001

 Underweight (<18.5 kg/m2) 1,153 18.9 41.8 39.3

 Normal (18.5–24.9 kg/m2) 9,291 16.3 28.6 55.1

 Overweight (25.0–29.9 kg/m2) 4,391 9.5 16.5 74.0

 Obese (≥ 30.0 kg/m2) 4,295 15.9 15.1 69.0

Enrolled in Medicaid, TANF, or Food Stamps <.0001

 Yes 10,080 14.4 22.1 63.5

 No 9,050 15.2 25.3 59.5

Trimester of WIC entry 0.0483

 1st trimester 5,827 15.6 22.6 61.8

 2nd trimester 8,539 14.3 23.8 61.9

 3rd trimester 4,662 14.6 24.6 60.8

Birth weight <.0001

 Low birth weight (<2,500 g) 1,219 23.7 24.9 51.4
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Characteristic Subjects (n) Gestational weight gain (%) p value*

Inadequate Appropriate Excessive

 Normal birth weight (2,500–3,999 g) 16,441 14.9 24.4 60.7

 High birth weight (≥4,000 g) 1,470 6.7 13.1 80.3

*
Chi square tests were used to calculate P values
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Table 3

Adjusted odds ratios for the relationship between women’s gestational weight gain classification and the 

birthweight classification of their child, stratified by women’s prepregnancy bmi classification (N = 19,130)

Prepregnancy GWG LBW HBW

BMI classification Adjusted OR (95 % CI) Adjusted OR (95 % CI)

Underweight (BMI < 18.5) Inadequate 2.01 (1.27–3.21) 0.22 (0.03–1.72)

Appropriate Reference Reference

Excessive 0.54 (0.34–0.87) 2.47 (1.15–5.28)

Normal weight (BMI 18.5–24.9) Inadequate 1.81 (1.44–2.27) 0.47 (0.29–0.75)

Appropriate Reference Reference

Excessive 0.86 (0.70–1.05) 2.22 (1.74–2.82)

Overweight (BMI 25.0–29.9) Inadequate 1.53 (0.98–2.39) 1.02 (0.57–1.83)

Appropriate Reference Reference

Excessive 0.73 (0.51–1.03) 2.66 (1.83–3.85)

Obese (BMI ≥ 30.0) Inadequate 0.99 (0.61–1.59) 0.92 (0.62–1.36)

Appropriate Reference Reference

Excessive 0.87 (0.59–1.28) 1.95 (1.45–2.63)

Results were adjusted for maternal age, education, race/ethnicity, marital status, smoking status, and parity OR odds ratio, CI confidence interval
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