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Abstract The majority of women gain more weight

during pregnancy than what is recommended. Since ges-

tational weight gain is related to short and long-term

maternal health outcomes, it is important to identify

women at greater risk of not adhering to guidelines. The

objective of this study was to examine the relationship

between body image and gestational weight gain. The

Body Image Assessment for Obesity tool was used to

measure ideal and current body sizes in 1,192 women

participating in the Pregnancy, Infection and Nutrition

Study. Descriptive and multivariable techniques were used

to assess the effects of ideal body size and discrepancy

score (current—ideal body sizes), which reflected the level

of body dissatisfaction, on gestational weight gain. Women

who preferred to be thinner had increased risk of excessive

gain if they started the pregnancy at a BMI B26 kg/m2 but

a decreased risk if they were overweight or obese. Com-

paring those who preferred thin body silhouettes to those

who preferred average size silhouettes, low income women

had increased risk of inadequate weight gain [RR = 1.76

(1.08, 2.88)] while those with lower education were at risk

of excessive gain [RR = 1.11 (1.00, 1.22)]. Our results

revealed that body image was associated with gestational

weight gain but the relationship is complex. Identifying

factors that affect whether certain women are at greater risk

of gaining outside of guidelines may improve our ability to

decrease pregnancy-related health problems.

Keywords Body image � Body dissatisfaction �
Gestational weight gain � Pregnancy

Introduction

More than half of all women in the United States are

overweight or obese. In the last 25 years, we have seen a

16% increase in obesity prevalence among women of

childbearing age [1, 2]. It has been hypothesized that one of

the reasons for this increase is the greater amount of weight

women have been allowed to gain during pregnancy [3].

From observational studies conducted in the US, roughly

30–40% of women gain weight within the recommended

ranges, 20% gain less, and 40–50% gain more than what is

recommended [4]. Women with excessive weight gain are

less likely to lose this weight in the postpartum period and

may, consequently, be at greater risk of beginning the next

pregnancy at a higher weight status [5, 6] as well as have

an increased risk of obesity later in life [7–9].

Gaining weight outside of recommended ranges can

result in poorer birth outcomes due to increased maternal

and fetal complications [10]. For example, excessive

weight gain is associated with increased risk of caesarean

section and macrosomia while inadequate weight gain can

result in a low-for-gestational age infant and preterm birth
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[4]. In 1990, the Institute of Medicine (IOM) established

recommendations for weight gain during pregnancy based

on prepregnancy body mass index (BMI) [11]. The rec-

ommended weight gains according to prepregnancy BMI

categories are as follows: 12.5–18 kg (28–40 lbs.) for

women who start the pregnancy underweight (BMI

\19.8 kg/m2), 11.5–16 kg (25–35 lbs.) for normal weight

women (BMI of 19.8–26.0 kg/m2), 7–11.5 kg (15–25 lbs.)

for overweight women (BMI of 26.0–29.0 kg/m2), and a

weight gain of at least 6.8 kg (15 lbs.) for obese women

(BMI [29.0 kg/m2) [11]. Given the importance of ade-

quate weight gain during pregnancy, it is becoming

increasingly important to identify women at risk of gaining

weight outside of recommended ranges.

Pregnancy is the only time in a woman’s life when

weight gain is encouraged and expected. The relationship

between body image, which is a person’s perception of or

attitude towards his or her own body [12, 13], and weight-

related concerns in the nonpregnant state [12, 14, 15]

suggests that body image may be related to weight gain

during pregnancy, a time of immense physical and physi-

ological changes. For example, a recent study found that

women who were obese before pregnancy had greater

weight and shape concerns before and during pregnancy

than nonobese women [16]. In this study, we determined

whether women who are more dissatisfied with their body

shape and size before pregnancy are at higher risk of

gaining outside of the recommended weight guidelines

than women who are more comfortable with their body.

Perceptions and preferences related to body shape

and size are thought to differ for Caucasians and African

Americans. Previous research suggests that African

American women are much more likely to prefer a larger

body size compared to Caucasian women and that there are

cultural norms within the African American community

that support higher satisfaction with weight and appearance

[13, 17–19]. Given these potential racial differences in

body image, we examined whether race influences the

effect of body image on gestational weight gain.

The relationship between body image preference and

weight gain during pregnancy has not been explored suf-

ficiently. Data from the Pregnancy, Infection and Nutrition

study (PIN) was used to examine the following questions:

(1) how does ideal body size preference relate to gaining

weight according to IOM guidelines and (2) are women

with greater body dissatisfaction more likely to gain out-

side of IOM-recommended ranges and is this relationship

different for African American and Caucasian women? By

identifying factors that affect whether certain women are

at greater risk of gaining excessively or inadequately

during pregnancy, we can potentially improve our ability

to decrease pregnancy-related health problems for both

mother and child.

Methods

Sample and Procedures

The PIN study is a longitudinal prospective cohort study

identifying etiologic factors for preterm delivery (http://

www.cpc.unc.edu/projects/pin). All medical charts of new

prenatal patients at University of North Carolina hospitals

between January 2001 and June 2005 were reviewed to

identify potential participants. Eligible women included

those who were older than 16, spoke English, were less

than or equal to 20 weeks’ gestation on their second pre-

natal visit, were planning to continue care or deliver at the

study site, had access to a phone for telephone interviews,

and were having singleton pregnancies. 2006 women, 63%

of all eligible women, consented to participate in the PIN

study. Of these 2006, we had weight gain and body image

information for 1,290 women (64%); body image was

assessed more than a year after recruitment began due to

funding of a new grant related to gestational weight gain.

Thirty-six women refused to complete the body image

assessment, leaving 1,254 (63%); no differences in age,

race, parity, education and income were found between

those who completed the assessment and those who refused

(all P-values C .10). A subset of women experienced more

than one pregnancy in this cohort. For these women, the

first pregnancy (n = 43) was excluded as the second

pregnancy was more likely to occur after funding of the

new grant, when body image information was first col-

lected. Other pregnancies excluded from the analysis were

for women who experienced spontaneous abortion (n = 2),

stillbirth (n = 7), or whose infants did not survive after

birth (n = 10), leaving 1,192 (59%) for the analysis.

Women were interviewed during pregnancy at 15–20

weeks (clinic visit 1), 17–22 weeks (telephone interview

1), 24–29 weeks (clinic visit 2), 27–30 weeks (telephone

interview 2), and in-hospital following delivery. Partici-

pants completed self-administered questionnaires about

health behaviors, diet, physical activity, and psychosocial

and psychological factors. Medical charts were abstracted

following delivery. Women were compensated for partic-

ipation with cash incentives. All study protocols were

approved by the University of North Carolina, School of

Medicine Institutional Review Board.

Measures

Potential Confounders

Participants reported their weight, race, age, parity, educa-

tion, marital status, income, number of adults and kids in the

household, smoking status in the first two trimesters, dieting

Matern Child Health J (2011) 15:324–332 325

123

http://www.cpc.unc.edu/projects/pin
http://www.cpc.unc.edu/projects/pin


history [20], and attitudes towards weight gain during

pregnancy [21]. Pregravid BMI (kg/m2) was calculated from

self-reported prepregnancy weight and height measured at

screening (15–20 weeks’ gestation). Prepregnancy weights

were checked for biological plausibility by comparing it to

the weight recorded at the first prenatal visit. Large dis-

crepancies were independently evaluated for reasonableness

in light of gestational age at first prenatal visit. Unreasonable

weights (3.8% of the sample) were replaced by imputed

weights using a formula based on expected weight gain for a

given gestational age [11]. Information on family income

and number of household members was used to create the

poverty level variable which represents percent of the 2001

poverty index according to the US Bureau of the Census [22].

Infant’s gestational age and information on pregnancy

complications were abstracted from delivery logs and med-

ical charts, respectively.

We created a directed acyclic graph, based on a review

of the literature [23] that depicted the relationships between

factors related to both gestational weight gain and body

image. The diagram suggested that physical activity and

diet during pregnancy were on the causal pathway from

body image to gestational weight gain. Since the purpose

of this study was to examine the independent effect of body

image on gestational weight gain, physical activity and diet

were not considered in further analyses.

Gestational Weight Gain

Total gestational weight gain is the difference between

self-reported prepregnancy weight and weight measured at

the last prenatal visit. This dependent variable was kept

continuous during multivariable modeling.

Adequacy of Weight Gain

Adequacy of weight gain is the ratio of observed to

expected gestational weight gain up to a woman’s last

prenatal visit. This dependent variable was used to deter-

mine the level of adherence to IOM pregnancy weight gain

guidelines [24, 25]. The 1990 IOM guidelines were used

since they were in existence during the time of this cohort

study. Expected gestational weight gain was calculated

using the following formula: expected first-trimester total

weight gain ? [(gestational age at time of last weight

measurement - 13 weeks) * expected rate of gain in sec-

ond and third trimesters]. For underweight, normal weight,

overweight, and obese women, expected total weight gains

in the first trimester were 3.2, 2.2, 1.0, and 0.5 kg and

expected rates were 0.5, 0.4, 0.3, and 0.23 kg/week,

respectively [11].

Adequacy of weight gain was then categorized into

inadequate, adequate and excessive weight gain using cut

points corresponding to the IOM recommendations for

weight gain; this approach has been used in previous

studies [26, 27]. For example, the IOM recommends a gain

of between 7.0 and 11.5 kg for overweight women (BMI

[26.0–29.0 kg/m2) which corresponds to an adequacy

ratio of 0.8–1.2 if the pregnancy is carried to term

(40 weeks) [11]. Thus, overweight women who have an

adequacy ratio of [1.2 were defined as having gained

above IOM recommendations while those \0.8 gained

inadequately. Since obese women are asked to gain at least

6.8 kg, we used this as the lower limit for the adequacy

ratio and then adopted the 1.2 upper range similar to that of

overweight women.

Body Image Assessment for Obesity

Body image was assessed during screening (clinic visit 1 at

15–20 weeks gestation) using the Body Image Assessment

for Obesity (BIA-O) [28]. We used the BIA-O tool to

assess current body size (CBS) and ideal body size (IBS).

Participants were given 18 cards in random order with

black and white line-drawn silhouettes depicting body sizes

ranging from very thin (silhouette 1) to very obese (sil-

houette 18). Women were first asked to indicate their CBS,

or which body size most resembled their pregravid body

size. The cards were reshuffled and participants were asked

to identify their IBS, the body size they would most like to

resemble (when they are not pregnant). This tool has been

found to have reasonable test–retest reliability (correlation

coefficient = .77 for CBS and .93 for IBS) and is a valid

measure of discrepancy score (correlation coefficient =

.45–.48) [28].

Discrepancy scores (CBS-IBS) were calculated by sub-

tracting IBS from CBS. Large absolute values of the score

indicated higher levels of body dissatisfaction, with posi-

tive values indicating a preference for a body size smaller

than the present level; negative values indicated a prefer-

ence for a heavier size. For analysis, we categorized this

variable into three categories that are as follows: those

without discrepancy between their current and ideal sizes

(represented by scores -1, 0, 1), those who prefer a heavier

body size (scores B-2), and those who prefer a lighter

body size (scores C2).

Williamson and colleagues [28] suggest that body image

scores must be interpreted conditional on gender, race, and

BMI and used a methodology based on norm scores. They

developed these scores in a population of 1,209 adults of

which 645 were non-pregnant women between the ages of

18–96 while our population consisted only of pregnant

women within the ages of 16 and 47. Since our population

was more homogenous, we did not develop normalization

scores. However, we did condition on race and pregravid

BMI in initial models and considered interactions between
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the exposures (discrepancy score/ideal body size), BMI and

race.

IBS was categorized into three levels: light (silhouettes

1–4), average (5–8), and heavy (C9) body size preference.

Categories were created based on the authors’ perceptions

of light, average and heavy silhouettes due to the absence

of silhouette-specific BMI values. We assessed the influ-

ence of discrepancy score, light body size preference, and

heavy body size preference on the outcome variables.

Analytic Approach

Descriptive statistics were calculated using Pearson’s chi-

squared test and t tests. All potential confounders were

tested first for effect measure modification using the Wald

test for homogeneity (P \ .10 criterion); they were then

assessed as confounders using a 10% change in estimate

criterion [29].

Separate multivariable models were created for the

following dependent variables: excessive weight gain

(dichotomous; adequate weight gain is referent) and inad-

equate weight gain (dichotomous; adequate weight gain is

referent). Independent variables included discrepancy score

(categorical), heavy body size preference (dichotomous;

average body size is referent), and light body size prefer-

ence (dichotomous; average body size is referent). Exces-

sive and inadequate weight gain variables were modeled as

dichotomous variables in separate models to facilitate the

calculation of risk.

Poisson and exact logistic regression were used for

multivariable analysis. To estimate relative risk ratios (RR),

we attempted to use binomial regression but encountered

problems of model non-convergence. Consequently, we

used Poisson regression with a robust variance estimator

since it yields incidence rate ratios that closely approximate

RRs [30]. Exact logistic regression was used in models

where the data were sparse. STATA (version 9.2; StataCorp

LP, College Station, TX) was used to conduct Poisson

regression models and LogXact was used to conduct

exact logistic regression models (version 8; Cytel Inc.,

Cambridge, MA).

Results

The mean pregravid BMI for the study population was

25.77 ± 6.88 kg/m2. A significant difference in mean BMI

(t test P \ .0001) was found between Caucasians (24.49 ±

5.88 kg/m2) and African Americans (30.64 ± 8.15 kg/m2).

The proportion of women entering pregnancy obese was

higher among African Americans (50%) compared to

Caucasians (17%). Mean total weight gained in the popu-

lation was 15.21 ± 6.10 kg. Caucasian women gained

more overall weight (15.76 ± 5.62 kg) than African

American women (13.29 ± 7.44 kg) (t test P \ .0001).

The majority of women (64%) gained excessively dur-

ing pregnancy, as reflected in the mean adequacy of weight

gain (observed/expected weight gain) of 1.54 ± 0.83. This

value indicates that women gained, on average, 54% more

weight than expected. African American women had a

significantly higher mean adequacy of weight gain (1.71 ±

.07) compared to Caucasian women (1.49 ± .03) (t test

P \ .0004). Among African American women, 67%

gained excessively, 12% gained adequately, and 20%

gained inadequately; among Caucasians, 63% gained

excessively, 24% adequately, and 13% inadequately. Mean

adequacy of weight gain increased with each category of

pregravid BMI: 0.98 ± 0.28 for underweight, 1.37 ± 0.43

for average weight, 1.87 ± 0.74 for overweight and

2.07 ± 1.28 for obese women.

Approximately half of the women preferred a light body

size (silhouettes 1–4) with only 3% preferring a heavy

body size (silhouettes C 9). Most women who preferred a

light body size were between the ages of 25–34, Caucasian,

of normal BMI before pregnancy, married, highly edu-

cated, and of high income (see Table 1). Though the

majority of Caucasian women (60%) preferred a light body

size, most African American women chose an average

body size (63%) as their ideal. Women who preferred a

heavier body size (only 3% of population) tended to be less

educated (\16 years) and obese prior to pregnancy. The

distribution of maternal characteristics differed signifi-

cantly across levels of ideal body size preference with the

exception of parity and prepregnancy dieting history

(Table 1). Most women gained excessively during preg-

nancy, regardless of their ideal body shape preference.

Discrepancy scores ranged from -6 to 10 with a mean

of 1.28 ± 2.21; about 47% of women had a score reflecting

no discrepancy (-1, 0, 1), 45% preferred a body size

thinner than their CBS (scores C2), and 8% had a score

indicating they preferred a body size heavier than their

CBS (scores B-2). Mean scores for African Americans

(1.66 ± 2.50) were significantly higher than Caucasians

(1.20 ± 2.12) (t test P \ .005). When stratified by BMI,

mean discrepancy score between Caucasian and African

American women was significantly different only among

women who started the pregnancy in the normal BMI

category (t test P \ .0001); Caucasian women had a mean

discrepancy score of 1.0 while African American women

had a mean of 0.02.

Multivariable Results

For each model we first examined potential effect modifi-

cation and confounding by all covariates. In particular, we

examined interactions between body image, race and BMI,
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Table 1 Distribution of maternal characteristics by ideal body size preference in the pregnancy, infection, and nutrition study

Maternal

characteristics

Meane

(±SDf)

% of the Study

Population

% Light body size

preference

% Average body size

preference

% Heavy body size

preference

P [ chi2g

Age 29.1 ± 5.7

B18 3.4 2.5 4.7 0.6 .032

19–24 18.7 15.5 21.7 30.8

25–29 28.2 29.0 27.3 25.6

30–34 33.5 36.3 30.6 25.6

C35 16.2 16.6 15.7 15.4

BMI 25.8 ± 6.9

Underweight 14.2 20.1 8.0 .001

Normal 50.3 59.0 43.0 5.1

Overweight 11.5 10.8 12.8 5.1

Obese 24.0 10.1 36.2 89.7

Racea

Caucasian 72.5 82.0 62.9 46.2 .001

African American 19.3 10.8 28.2 41.0

Education (years

completed)

15.5 ± 2.9

\12 6.9 4.9 8.1 23.1 .001

12 to \16 33.6 25.6 42.3 51.3

16? 59.4 69.5 49.6 25.6

Marital status

Married 75.1 81.8 69.3 43.6 .001

Not marriedb 24.8 18.2 30.7 56.4

Percent of 2001

poverty line

410.8 ± 226

\185% 19.0 16.9 23.9 38.9 .001

185–350% 18.8 16.6 25.0 22.2

C350% 54.7 66.6 51.2 38.9

Parityc

Nulliparous 46.8 47.7 45.8 43.6 .750

1 or more 53.2 52.3 54.2 56.4

Smokingd

No 79.5 91.7 87.9 75.8 .004

Yes 9.2 8.3 12.1 24.2

Dieted prepregnancy

No 46.4 46.7 51.2 43.2 .270

Yes 49.2 53.3 48.9 56.8

Pre-eclampsia

No 95.1 97.7 93.2 76.9

Yes 5.0 2.4 6.8 23.1 .001

a 97 women self-reported as ‘‘Other’’
b Includes single, divorced, separated, or widowed
c Includes live births and still births
d Maternal smoking in months 1–6
e Mean and standard deviation are from originally continuous variables (age, prepregnancy BMI, education, and poverty were later categorized)
f SD = Standard Deviation
g Pearson chi-squared test
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as recommended by Williamson and colleagues [28];

interactions were kept in the model if P \ .10. Where

necessary, results stratified by these variables are pre-

sented. Attitudes towards weight gain and dieting history

were not found to be modifiers or confounders in any

model.

Using Poisson regression, we found that pregravid BMI

modified the relationship between discrepancy score and

adequacy of weight gain (Table 2). As shown in Fig. 1,

risk of excessive weight gain decreased as pregravid BMI

increased for women who preferred to be thinner (dis-

crepancy score C2) compared to women with no discrep-

ancy between their current and ideal body shapes; women

who preferred to be heavier (discrepancy score C-2),

however, had increasing risk of gaining excessively with

increasing BMI (Table 2). There was no significant effect

of body image discrepancy on inadequate weight gain.

Poverty level was identified as a modifier of the effect of

light ideal body size (silhouettes 1–4) on inadequate weight

gain (Table 3). Women greater than 185% of the poverty

level had decreased risk of gaining inadequately if they

preferred a light versus average body size [for middle

income, RR = 0.64 (95% CI: 0.37, 1.10); for high income,

RR = 0.83 (95% CI: 0.59, 1.18), respectively]. Women

less than 185% of the poverty level, however, had 1.76

(95% CI: 1.08, 2.88) times the risk of gaining inadequately

if they preferred a lighter body size (versus an average

size). Pregravid BMI was held constant.

Education modified the relationship between light body

size preference (silhouettes 1–4) and excessive weight

Table 2 Estimated effect of discrepancy scores C2 and B-2 on Adequacy of Weight Gain for Pregravid BMI Values

BMI (kg/m2) Inadequate weight gaina n = 378 Excessive weight gainb n = 1,015

Discrepancy score C2 Discrepancy score B-2 Discrepancy score C2 Discrepancy score B-2

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

17 1.29 1.04 1.53 0.92

(0.83, 2.01) (0.51, 2.11) (1.33, 1.76) (0.66, 1.27)

20 1.22 1.12 1.38 0.95

(0.84, 1.78) (0.68, 1.82) (1.24, 1.54) (0.77, 1.19)

24 1.13 1.23 1.20 1.01

(0.83, 1.54) (0.72, 2.11) (1.11, 1.30) (0.82, 1.23)

28 1.04 1.36 1.05 1.06

(0.80, 1.36) (0.55, 3.32) (0.98, 1.12) (0.76, 1.47)

32 0.96 1.49 0.92 1.12

(0.75, 1.24) (0.39, 5.66) (0.84, 1.00) (0.67, 1.85)

36 0.89 1.65 0.80 1.18

(0.67, 1.18) (0.27, 9.87) (0.71, 0.90) (0.59, 2.35)

38 0.86 1.73 0.75 1.21

(0.63, 1.17) (0.23, 13.08) (0.65, 0.85) (0.55, 2.65)

40 0.82 1.81 0.70 1.24

(0.58, 1.16) (0.19, 17.35) (0.60, 0.81) (0.51, 3.00)

42 0.79 1.90 0.65 1.27

(0.54, 1.16) (0.16, 23.05) (0.55, 0.78) (0.48, 3.39)

a Poisson regression model adjusted for smoking in the first two trimesters and modified by pregravid BMI. The model is as follows: log (Y|X =

x) = -2.3479 - 0.3767 (discrepancy score B -2) ? 0.5920 (discrepancy score C 2) ? 0.0546 (pregravid BMI) ? 0.0243 (discrepancy

score B -2 * pregravid BMI) - 0.0196 (discrepancy score C 2 * pregravid BMI) - 0.0508 (smoking in the first two trimesters).
b Poisson regression model modified by pregravid BMI. The model is as follows: log (Y|X = x) = -1.3668 - 0.31067 (discrepancy score B

-2) ? 1.0042 (discrepancy score C 2) ? 0.0414 (pregravid BMI) ? 0.0132( discrepancy score B -2 * pregravid BMI) - 0.0341 (discrep-

ancy score C 2 * pregravid BMI).

R
is

k 
R

at
io

Pregravid BMI

Risk Ratio

CI* Upper limit

CI* Lower limit

Fig. 1 Influence (risk ratio) of discrepancy score C2 on excessive

weight gain by pregravid BMI. CI confidence interval
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gain. We adjusted for pregravid BMI (Table 3). We found

that among women who were not college graduates

(\16 years of education), those who preferred a thin body

shape (silhouettes 1–4) were at higher risk of gaining

excessively during pregnancy, [RR = 1.11 (95% CI: 1.00,

1.23)] when compared to those who preferred an average

size (silhouettes 4–8).

Discussion

In this study, we determined that body image is associated

with pregnancy weight gain and identified subgroups of

women more likely to gain outside of established recom-

mendations. We found that women with body dissatisfac-

tion and women who had a thin ideal body size (silhouette

B4) and were of lower education or lower income were at

increased risk of gaining outside of recommended ranges.

With an increasing number of women gaining outside of

pregnancy weight gain guidelines, it is imperative that we

can better identify at-risk women.

More than race, we found the relationship between body

image and pregnancy weight gain to be influenced by

pregravid BMI which often modified or confounded the

relationship in most of our regression models. Notably, we

found that as pregravid BMI increased, women who wan-

ted to be thinner (discrepancy score C2) had decreasing

risk of gaining above recommendations. There was also a

clear distinction in risk between BMI categories. Women in

the average and underweight BMI categories were at

greater risk of excessive weight gain during pregnancy

while women in the overweight and obese categories were

at decreased risk of gaining excessively. We suspect a

possible explanation may be that women in the normal and

underweight categories may experience a relaxation of

prepregnancy body image ideals and become more com-

fortable with weight gain as their pregnancy progresses. In

contrast, obese women who prefer to be thinner may be

more vigilant about gaining weight in the pregnancy period

because they are starting the pregnancy at a higher weight

and do not want to gain more weight. However, we can

only hypothesize as to the possible reasons for the differ-

ence in risk of excessive weight gain between BMI cate-

gories. Current evidence points to the stability of body

image across pregnancy—that as weight increases, so does

ideal body size [31, 32] but as far as we know body image

across pregnancy has not been examined in the context of

BMI categories. Thus, we can only hypothesize as to the

possible reasons for the difference in risk of excessive

weight gain between BMI categories. We also examined

attitudes towards pregnancy weight gain in our models but

the majority of our population had positive weight gain

attitudes. As a result, it was not found to influence the

relationship between body image and gestational weight

gain [33].

Women of low income or low education who preferred a

thin body size (silhouettes 1–4) were at higher risk of not

adhering to IOM recommendations. For women who pre-

ferred a thinner than average body size, lower education

level increased risk of gaining excessively. In contrast,

being low income increased risk of inadequate weight gain.

Though we would expect that low income and low edu-

cation would be highly correlated, our results may be

explained by the lack of complete overlap of women in

Table 3 Crude and adjusted regression for the effect of ideal body size on inadequate and excessive weight gain

Inadequate weight gain Excessive weight gain

RR 95% CI Robust SE P RR 95% CI Robust SE P

Light vs. average IBS preference

Crude n = 417 0.76 0.60, 0.95 0.09 0.02 Crude n = 985 0.88 0.82, 0.94 0.03 \0.01

Adjusteda n = 387 Adjustedc n = 984

\185% 1.76 1.08, 2.88 0.44 0.02 \16 years education 1.11 1.00, 1.22 0.06 0.05

185 to \350% 0.64 0.37, 1.10 0.18 0.10 C16 years education 0.92 0.83, 1.01 0.05 0.09

C350% 0.83 0.59, 1.18 0.15 0.31

Inadequate weight gain Excessive weight gain

OR 95% CI SE P OR 95% CI SE P

Heavy vs. average IBS preference

Crudeb n = 177 3.33 0.79, 19.77 NA 0.12 Cruded n = 422 1.79 0.52, 9.58 NA 0.51

a Poisson regression model adjusted for pregravid BMI; modified by poverty level
b Exact logistic regression model; no modifiers or confounders
c Poisson regression model adjusted for pregravid BMI; modified by maternal education
d Exact logistic regression model; no confounders or modifiers
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these categories. Slightly less than half (46%) of the 412

less educated women, those with less than 16 years of

education, were classified as poor (less than 185% of the

poverty level). However, the majority (84%) of the 227 low

income women were less educated. We hypothesize that

this combination among the lowest income women, of

being both poor and less educated, may be identifying

those who are income-constrained and, consequently,

likely to suffer from food insecurity [34]. This inability to

afford enough food during pregnancy could potentially

influence the ability of the pregnant women to gain ade-

quately. In contrast, a large proportion of women with

lower education were not poor and their increased risk of

excessive weight gain may be due to unhealthy lifestyle

issues such as poor food choices and lack of physical

activity. It is also interesting to note that heavy body size

preference was not found to have a significant effect on risk

of inadequate or excessive weight gain though this may be

because few women chose a heavy body size as their ideal.

We expected race to be a modifier for all models based

on knowledge from previous studies that race differentially

affects body image preference and weight gain [17, 18, 35,

36]. Race more often confounded rather than modified the

relationship between body image and gestational weight

gain; however, we did find that the effect of preferring a

heavy (versus average) body size on total weight gain

differed significantly by race. We also found that African

American women in our cohort had significantly higher

body image discrepancy scores than Caucasians, indicating

higher dissatisfaction with their body which is contrary to

previous research [13, 17–19]. However, in our population,

obese women had the greatest discrepancy between their

current and ideal sizes. Since half of the African American

study population was obese, this may explain the higher

discrepancy score.

The results of our study must be considered within the

context of its limitations. Women in their first trimester

were asked to choose body sizes representing ‘‘current’’

and ‘‘ideal’’ prepregnancy body silhouettes. Being pregnant

at the time they were asked may have affected their sil-

houette choices. However, the average gestational age at

entry into the study was 15 ± 2.9 weeks. At that point in

time, the women were not likely to have gained much

above their non-pregnant state and, thus, pregnancy weight

gain is not likely to have influenced this assessment.

Another limitation is that our models exploring the

influence of heavy body size preference included several

strata that were limited in number of exposed subjects; the

number of women who preferred to be heavy was quite

small (3%), and our ability to identify effect measure

modifiers and confounders may be limited.

Body image categories of light, average and heavy were

chosen by the authors based on our own preconceptions of

which silhouettes should be in these categories. The Wil-

liamson silhouettes have not been assigned BMI ranges as

those of Stunkard’s [37]; however, we believed the BIA-O

represented a better tool for use in our population due to the

increased number of silhouettes representing greater body

fat and its applicability in the current overweight US

population.

A strength of the study includes its prospective cohort

design which allowed for the assessment of IBS and CBS

prior to our outcome of interest. However, this is an

observational study and we can not infer causality. We also

minimized the possibility of bias relating to weight status

by measuring prenatal height and checking self-reported

weights for biological implausibility. Since gestational

weight gain, the difference between self-reported prepre-

gnancy weight and weight measured at the last prenatal

visit was used to calculate adequacy of weight gain, a main

outcome, it is possible that if a woman underreported her

pregravid weight, this could place her as having gained

beyond her IOM weight gain guidelines. Since the weight

gain ranges are wide, however, it is unlikely that many

women would be miscategorized and we should be able to

see the same trend in our data

We recognize that our findings are only generalizable

to women who have access to and receive prenatal care

early in pregnancy. Despite this, we hope that future

studies will be conducted among women from diverse

backgrounds to replicate our findings and to further

explore the influence of body image on pregnancy weight

gain. Future studies of a qualitative nature are needed to

help explain some of the results we found; for instance,

why low income women are at greater risk of inadequate

weight gain while those of lower education are at

increased risk of excessive weight gain if they preferred a

light body size (silhouette B4). Furthermore, qualitative

studies among obese women are needed to explore whe-

ther the association between preferring to be thinner

(discrepancy score C2) and decreased risk of gaining

excessively is due to greater vigilance of weight gain as a

result of starting out at a higher weight or some other

reason. When taken in context with dietary and physical

activity behaviors, exploration of the cognitive rationale

that women of varying body image preferences formulate

regarding weight gain during pregnancy can aid us in

understanding how to intervene and help women achieve

weight gain goals within the targeted range.
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