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Abstract
Objectives—To compare classification of pre-pregnancy body mass index (BMI) using self-
reported pre-pregnancy weight versus weight measured at the first prenatal visit.

Methods—Retrospective cohort of 307 women receiving prenatal care at the faculty and resident
obstetric clinics at a Massachusetts tertiary-care center. Eligible women initiated prenatal care
prior to 14 weeks gestation and delivered singleton infants between April 2007 and March 2008.

Results—On average, self-reported weight was 4 pounds lighter than measured weight at the
first prenatal visit (SD: 7.2 pounds; range: 19 pounds lighter to 35 pounds heavier). Using self-
reported pre-pregnancy weight to calculate pre-pregnancy BMI, 4.2% of women were
underweight, 48.9% were normal weight, 25.4% were overweight, and 21.5% were obese. Using
weight measured at first prenatal visit, these were 3.6%, 45.3%, 26.4%, and 24.8%, respectively.
Classification of pre-pregnancy BMI was concordant for 87% of women (weighted kappa = 0.86;
95% CI: 0.81 – 0.90). Women gained an average of 32.1 pounds (SD: 18.0 pounds) during
pregnancy. Of the 13% of the sample with discrepant BMI classification, 74% gained within the
same adherence category when comparing weight gain to Institute of Medicine recommendations.

Conclusions—For the vast majority of women, self-reported pre-pregnancy weight and
measured weight at first prenatal visit resulted in identical classification of pre-pregnancy BMI. In
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absence of measured pre-pregnancy weight, we recommend that providers calculate both values
and discuss discrepancies with their pregnant patients, as significant weight loss or gain during the
first trimester may indicate a need for additional oversight with potential intervention.
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Introduction
Numerous studies have identified significant associations between excessive and inadequate
gestational weight gain (GWG) and adverse maternal and offspring health outcomes.
Women who gain excessively are at increased risk for pre-eclampsia, cesarean delivery,
gestational diabetes, and post-partum weight retention[1–6], while their neonates are at
increased risk for low 5-minute APGAR scores, seizures, large for gestational age, and
childhood obesity[7–9]. Inadequate gain is associated with an increased risk of small for
gestational age neonates[4, 7, 10], and preterm birth[11]. An estimated 40–60% of women
experience weight gain in pregnancy in excess of Institute of Medicine (IOM)
recommendations and 15–20% gain less than recommended[7, 12, 13].

The IOM’s 2009 gestational weight gain recommendations are based on maternal pre-
pregnancy body mass index (BMI)[14]. However, fifty percent of pregnancies in the U.S.
are unplanned [15] and even women with planned pregnancies do not necessarily seek
medical care ahead of time for preconceptional counseling. Thus, pre-pregnancy weight is
often unavailable in a patient’s medical record[13, 16]. As a result, self-reported pre-
pregnancy weight or measured weight at first prenatal visit, respectively, are often
substituted for measured pre-pregnancy weight in calculating pre-pregnancy BMI to guide
counseling on gestational weight gain[16]. The purpose of this study is to compare
classification of pre-pregnancy BMI using self-reported pre-pregnancy weight versus weight
measured at the first prenatal visit.

Patients and Methods
We conducted a secondary analysis of a retrospective cohort established to examine
documentation of gestational weight gain counseling [13]. Briefly, eligibility included
singleton gestation, initiation of prenatal care before 14 weeks gestation at the obstetric
clinics at UMass Memorial Health Care (UMMHC), and delivery at UMMHC in April 2007
through March 2008. This cohort included 239 eligible women receiving prenatal care at the
resident obstetric clinic and 238 randomly-selected eligible women receiving prenatal care at
the faculty obstetric clinic; this sampling from the two obstetric clinics was based on the
objectives of the parent study and the previously-observed differences in sociodemographic
characteristics of the patient populations [13]. A more detailed description of selection
methods and a flow diagram have been published[13]. Study data were abstracted from
women’s American College of Obstetrics and Gynecology (ACOG) prenatal records and
electronic labor and delivery records. The study was approved by the University of
Massachusetts Medical School’s Institutional Review Board.

Pre-pregnancy weight self-reported at the first prenatal visit and weight measured at this first
prenatal visit, occurring in the first trimester, were abstracted from the ACOG antenatal
record. Body mass index (BMI; kg/m2) was calculated from height and each of these
weights and categorized as underweight (BMI < 18.5 kg/m2), normal weight (18.5 kg/m2 ≤
BMI < 25.0 kg/m2), overweight (25.0 kg/m2 ≤ BMI < 30.0 kg/m2), or obese (30.0 kg/m2 ≤
BMI)[14].
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GWG was ascertained by, as available, self-reported weight gain at time of delivery
admission or difference between documented weight at last prenatal visit and pre-pregnancy
weight. After excluding 34 women missing GWG, we calculated whether GWG was within
the 2009 IOM recommendations for pre-pregnancy BMI calculated using self-reported pre-
pregnancy weight and weight measured at the first prenatal visit; GWG was categorized as
inadequate, appropriate, or excessive [14]. Minimum and maximum appropriate gain at each
week of gestational age was determined using recommended gain by end of first trimester
and rates of gain during the second and third trimesters, assuming the following ranges of
gain by week 40: 25–35 pounds for normal weight, 15–25 pounds for overweight, and 11–
20 pounds for obese women[14]. While the 1990 IOM recommendations[17] were
contemporary to the pregnancies examined in this study, we compare women’s weight gain
to the updated 2009 recommendations[14] to estimate future population burden.

Participant characteristics including age, gestational age at first prenatal visit, race/ethnicity,
marital status, primary language, gravidity, and education were abstracted from the ACOG
antenatal record. One woman who was separated and four who were divorced were grouped
with women whose marital status was single (n=177).

We compared characteristics of women included and excluded in the analytic sample using
chi-squared tests for categorical variables and t-tests for continuous variables. We calculated
a weighted kappa to measure agreement between pre-pregnancy BMI categories calculated
using self-reported pre-pregnancy weight versus weight measured at the first prenatal visit.
Statistical significance was set at p < 0.05 for all comparisons. All analyses were performed
using SAS (version 9.2, SAS Institute Inc., Cary, NC) statistical analysis software.

Results
Of the 477 women included in the retrospective cohort, 170 (36%) were excluded from the
analytic sample because self-reported pre-pregnancy weight (n=133) or height (n=59) was
not available in their prenatal care records. A higher proportion of women receiving prenatal
care in the faculty obstetric clinic were excluded compared to patients from the resident
obstetric clinic (47% versus 24%; p<0.0001). Women excluded due to missing self-reported
pre-pregnancy weight and/or height (n=170) were, on average, 2.7 years older (p<0.0001),
more likely to be non-Hispanic white or Asian but less likely to be Hispanic/Latina
(p=0.0173), more likely to be married (p<0.0001), and more likely to have a college
education or educational attainment not recorded in their charts (p<0.0001). These
differences correspond with the previously-observed differences in sociodemographic
characteristics and documentation practice patterns in these clinics[13].

On average, women in the analytic sample (N=307) were aged 26.8 ± 6.2 years (Table 1).
Approximately half the sample was non-Hispanic white (52.0%), 12.6% were non-Hispanic
black, and 24.5% Hispanic. Sixty seven percent were multi-gravid. Eighty-one percent
spoke English as their primary language, 52.2% were married, and 56.2% had less than a
high school education. Mean gestational age at first prenatal visit was 9.7 ± 2.1 weeks.

Mean self-reported pre-pregnancy weight was 152.6 ± 40.9 pounds and mean measured
weight at first prenatal visit was 156.6 ± 41.7 pounds. BMI calculated from self-reported
pre-pregnancy weight was 26.0 ± 6.2 kg/m2 and mean BMI calculated from first prenatal
visit was 26.7 ± 6.3 kg/m2. On average, self-reported weight was 4 pounds lighter than
measured weight at the first prenatal visit (SD: 7.2 pounds; range: 19 pounds lighter to 35
pounds heavier). For 15.6% of women, self-reported weight was 10+ pounds lighter than
measured prenatal weight; self-reported pre-pregnancy weight was 5–10 pounds lighter in
26.4%, 2–5 pounds lighter in 16.6%, ±2 pounds in 25.1%, 2–5 pounds heavier in 9.8%, 5–
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10 pounds heavier in 4.6%, and 10+ pounds heavier in 2.0%. Half (51.5%) of women had
self-reported pre-pregnancy weights within 5 pounds of measured weights at first prenatal
visit.

When pre-pregnancy BMI was calculated from self-reported pre-pregnancy weight, 4.2%
were underweight, 48.9% were normal weight, 25.4% were overweight, and 21.5% were
obese (Figure 1). When calculated from measured weight at first prenatal visit, percentages
of underweight, normal weight, overweight, and obese were 3.6%, 45.3%, 26.4%, and
24.8%, respectively. Classification of pre-pregnancy BMI was concordant for 87% of
women and discordant for 13% of women (weighted kappa = 0.86; 95% CI: 0.81 – 0.90).
Three percent (n=8) women were categorized into a lower BMI category using weight
measured at first prenatal visit compared to self-reported pre-pregnancy weight, and 10%
(n=32) were classified into a higher BMI category. Discrepant categorizations were into
adjacent weight categories except for one woman who was normal weight per self-reported
weight and obese per measured weight at first prenatal visit.

Women gained an average of 32.1 pounds during pregnancy (SD: 18.0 pounds; range: 93-
pound loss to 85-pound gain). When compared to IOM recommendations according to pre-
pregnancy BMI calculated from self-reported pre-pregnancy weight, 16.8% of women
gained less than recommended, 28.6% gained within the recommended range, and 54.6%
experienced excessive gain. When BMI-specific weight gain adherence was calculated
based on weight measured at first prenatal visit, these numbers were 16.9%, 27.1%, and
56.0%, respectively. Including both the 87% of women with concordant BMI classification
and the 13% with discrepant BMI classification (n=273/309 with available GWG), whether
gestational weight gain was below, within, or above the range recommended by the IOM
was the same for BMI calculated using either self-reported pre-pregnancy weight or weight
measured at first prenatal visit. Of the 13% of the sample with discrepant BMI classification
(n=39 of 40 whom had available GWG), 74% gained within the same adherence category
when comparing weight gain to Institute of Medicine recommendations (Figure 2). Two-
thirds (n=4/6) of women who gained less than recommended per their BMI calculated from
self-reported pre-pregnancy weight gained less than recommended per their weight
measured at first prenatal visit; the remaining two gained within the recommended range. Of
the 12 women with adherent gain per their self-reported pre-pregnancy weight, 2 (17%) had
inadequate gain per their weight measured at first prenatal visit, 5 (41%) had adherent gain,
and 5 (41%) had excessive gain. All but one (n=20/21; 95%) women who overgained
according to BMI calculated using self-reported pre-pregnancy weight also overgained if
their pre-pregnancy BMI was calculated using weight measured at first prenatal visit.

Discussion
The IOM’s most recent guidelines recommend the use of pre-pregnancy BMI for the basis
of gestational weight gain counseling. A measured pre-pregnancy weight and height is
preferable for calculating pre-pregnancy BMI. However, half of pregnancies in the United
States are unplanned[15], and many more are not associated with a medical visit from which
measured weight can be obtained. Thus measured pre-pregnancy weight is frequently
unavailable in the prenatal care setting[13, 16].

Overall, inaccurate estimates of pre-pregnancy weight could result in erroneous counseling.
For example, women classified as obese prior to pregnancy are recommended to gain 11–20
pounds per the 2009 IOM guidelines [14]. If a woman comes to the office 10 weeks into her
pregnancy and reports an inaccurate pre-pregnancy weight that yields a BMI in the
overweight category, she will be counseled to gain 15–25 pounds. This is a different range
than would have been recommended if her actual pre-pregnancy weight were used to guide
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the recommendation. For 87% of women in the current study, classification of pre-
pregnancy BMI was concordant when calculated with self-reported pre-pregnancy versus
weight measured at first prenatal visit. Our results agree with another study in which self-
reported pre-pregnancy weight was on average 4.4 pounds higher than measured weight at
the end of the first trimester and 85% of women were categorized the same into weight
categories[18]. The current study adds to this literature by providing contemporary estimates
by using a recent sample (2007–2008 versus 1991–1993[18]) and classifying pre-pregnancy
weight status per the updated 2009 IOM gestational weight gain recommendations [14].

Several factors may contribute to the significant difference found in this study between self
reported pre-pregnancy weight and measured weight at first prenatal visit. Underreporting of
weight is common among non-pregnant adults. On average, women of childbearing age
underreport their weight by an average of 1.5 kg (or 3.3 pounds)[19]. Women during early
pregnancy may underreport their weight, on average, by a similar amount[20]. A recent
study found that self-reported and clinically measured pre-pregnancy weights were highly
correlated (r = 0.99) and that the mean underreporting of weight by approximately two
pounds did not differ by race/ethnicity, gestational age, or pre-pregnancy weight[9]. Women
may round their reported pre-pregnancy weights; we found that 31% of self-reported
weights ended in zero and 26% in five, more than the 10% expected (data not shown),
potentially speaking to digit preference in self-report of pre-pregnancy weight.

Small inconsistencies in measurement have the potential to affect accuracy of weight
measured at first prenatal visit. The scale used, clothes a subject is wearing, time of day,
voiding status, and sodium intake are all variables that can skew weight data[21]. However,
if the differences between pre-pregnancy weight and measured weight at first prenatal visit
were attributable to measurement inconsistencies alone, it is likely that the differences
would be small. For 42% of our sample, weight measured at first prenatal visit was more
than 5 pounds heavier than self-reported pre-pregnancy weight. This indicates that small
weight differences due to clothing or voiding status are unlikely to explain the observed
discrepancies between self-reported pre-pregnancy weight and weight measured at the first
prenatal visit.

Alternatively, first trimester weight gain or weight loss could contribute to observed
differences between self-reported pre-pregnancy weight and weight measured at first
prenatal visit. The 2009 IOM recommendations assume a 1.1–4.4 pound weight gain for all
women through 13 weeks gestation[14]. However, in one study, while average first-
trimester gain was approximately 2 kg (roughly 5 pounds), the range of early-pregnancy
gain observed ranged from a loss of 3.1 kg (6.8 pounds) to a gain of 7.2 kg (15.9 pounds)
[22]. Significant weight loss in the first trimester may be attributable to decreased food
consumption [23] such as due to nausea or vomiting, or from hyperemesis gravidarum.
Early-pregnancy weight gain may be attributable to decreased physical activity or increased
energy intake compared to pre-pregnancy[23]. Weight gain may also be more common
among women who quit smoking when learning of their pregnancy, as weight gain often
accompanies smoking cessation[24].

This work has implications for prenatal counseling. Half of women were overweight or
obese when BMI was calculated from either self-reported pre-pregnancy weight, or weight
at first prenatal visit, and excessive gain is common. Therefore, it is reasonable to gear
overall recommendations to those at risk of gaining more than recommended, and to use
weight at first prenatal visit as a default value from which to calculate BMI and make GWG
recommendations. However, it is equally important to apply clinical judgment and to
override this default when clinically appropriate. For example, it may be appropriate to
recommend GWG of 28–40 pounds for women who are underweight either by self-reported
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pre-pregnancy weight or weight measured at their first prenatal visit. Adherence to IOM
recommendations in consecutive pregnancies is concordant; women who undergain in one
pregnancy are at increased risk of inadequate gain in subsequent pregnancies, and excessive
gain puts women at higher risk for subsequent excessive gain[25]. Therefore, if a woman
was an inadequate gainer in a previous pregnancy, it may make sense to calculate her BMI
from a lower self-reported pre-pregnancy weight, than a higher measured weight at first
prenatal visit. Conversely, if a woman is overweight and nulliparous, she is at risk of gaining
excessively[26], so for women whose self-reported pre-pregnancy weights and measured
weights at first prenatal visit span the normal weight and overweight ranges, it may be
prudent to advise them based on recommendations for overweight women. If self-reported
pre-pregnancy weight and weight measured at first prenatal visit differ by more than five
pounds, providers may want to inquire about weight gain or loss during the first trimester,
and factors attributing to this weight change, as either significant weight gain or loss during
early pregnancy may indicate a need for additional oversight with potential intervention.

The importance of use of self-report pre-pregnancy weight versus measured first prenatal
weight, from first trimester visits, for calculation of BMI is predicated on assumptions that
BMIs are being calculated and that counseling is based on these calculations, which may not
always be the case[13]. Studies have found that providers often offer incorrect or no
gestational weight gain counseling to their patients. In one study, 27% of women reported
receiving no advice regarding gestational weight gain, and among those who received
advice, 36% were advised to gain more or less than recommended[27]. In another study,
29% of women report receiving provider advice about gestational weight gain, with only
12% advised to gain in accordance with the 2009 IOM guidelines[28]. Other authors report
comparable findings, [29, 30] indicating a possible need to help prenatal care providers
routinely provide advice regarding gestational weight gain, or to make this advice more
memorable for pregnant women. Given the high concordance of BMI calculation regardless
of weight used, counseling of all women using either method has the potential to
significantly positively impact the number of women offered accurate counseling.

Our study has additional strengths and limitations. Thirty-six percent of participants were
excluded from the analytic sample due to unavailability of self-reported pre-pregnancy
weight or height, likely reflecting low rates of counseling about gestational weight gain[13].
Our sample came from obstetric clinics in a tertiary care setting and did not include subjects
from private obstetric practice or family medicine settings. However, the diversity of our
study population offers greater likelihood that our findings are generalizable to obstetric
populations at other academic sites across the U.S.. As is often in the case in the prenatal
care setting[13, 16], measured pre-pregnancy weight was not available; thus, we compared
classification of pre-pregnancy weight status using self-reported pre-pregnancy weight
versus weight measured at first prenatal visit. Future research could illuminate determinants
of discrepancies between these two approximations of pre-pregnancy weight by comparing
them to objectively measured weight obtained prior to conception. By including only
women who initiated prenatal care before 14 weeks gestation, we insured that weight
measured at first prenatal visit was during the first trimester, during which minimal weight
gain is recommended. However, weight change during the first weeks of pregnancy can vary
significantly[22], and we did not collect information about factors that might affect first-
trimester weight gain or loss, such as significant changes in food consumption or physical
activity from pre-pregnancy or pregnancy symptoms affecting diet or activity such as
nausea, vomiting, or change in appetite.

For the vast majority of women, self-reported pre-pregnancy weight and measured weight at
first prenatal visit resulted in identical classification of pre-pregnancy BMI status. This is
fortuitous given the number of pregnancies that are unplanned and/or not preceded by
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medical care or preconception counseling. Given the link between gestational weight gain
outside of the ranges recommended by the IOM and maternal and fetal outcomes[1–9, 11],
this study serves to highlight the importance of calculating BMI in pregnancy and providing
accurate counseling based on these calculations.
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Figure 1.
Classification of pre-pregnancy BMI* when calculated using self-reported pre- pregnancy
weight versus weight measured at the first prenatal visit
*Underweight (BMI < 18.5 kg/m2), normal weight (18.5 kg/m2 ≤ BMI < 25.0 kg/m2),
overweight (25.0 kg/m2 ≤ BMI < 30.0 kg/m2), or obese (30.0 kg/m2 ≤ BMI)[14]. The top
panel shows the percentages of women in each category of pre-pregnancy BMI calculated
with self-reported pre-pregnancy weight that would be categorized differently based on
weight measured at first prenatal visit. The bottom panel shows the proportion of women in
each category of pre-pregnancy BMI calculated with weight measured at first prenatal visit
that would be categorized differently based on self-reported pre-pregnancy weight.
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Figure 2.
Gestational weight gain compared to Institute of Medicine 2009 recommendations according
to pre-pregnancy body mass index calculated with self-reported pre-pregnancy weight
versus weight measured at first prenatal visit, for the 13% of women with discrepant body
mass index category using these two weights (n=39)
Squares are pre-pregnancy BMI calculated with self-reported pre-pregnancy weight and
circles are pre-pregnancy BMI calculated with weight measured at first prenatal visit. The
shaded (grey) regions are gestational weight gain within pre-pregnancy BMI-specific
recommendations[14].

Holland et al. Page 10

Matern Child Health J. Author manuscript; available in PMC 2014 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Holland et al. Page 11

Table 1

Characteristics of the sample*, M±SD or N (%)

Age (y) 26.8±6.2

Gestational age at first prenatal visit (wk) 9.7±2.1

Nulligravid 100 (32.6)

Race/ethnicity

 Non-Hispanic White 140 (52.0)

 Non-Hispanic Black 34 (12.6)

 Hispanic 66 (24.5)

 Asian 13 (4.8)

 Other race/ethnicity 16 (6.0)

Married 154 (52.2)

Primary language is English 240 (80.8)

Education

 High school diploma or less 146 (56.2)

 Some college 39 (15.0)

 4 years of college or more 75 (28.8)

*
Data missing for race/ethnicity (n=38), marital status (n=12), primary language (n=10), and education (n=47).
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