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Abstract

Objective This study examined associations between pregnant women'’s report of obstetric provider GWG advice, self-
reported adherence to such advice, and GWG. Methods Healthy pregnant women (N =91) who started obstetric care prior
to 17 weeks of gestation completed assessments between 30 and 34 weeks of gestation. These included survey (questions
on receipt of and adherence to provider GWG advice, and demographics) and anthropometric measures. GWG data were
abstracted from electronic health records. Analyses included Chi square and Mann—Whitney tests, and binary and multivariate
logistic regressions. Results The cohort’s median age was 28 years, 68% of women were White, 78% had a college education,
50.5% were overweight or obese before the pregnancy, and 62.6% had GWGs above the Institute of Medicine-recommended
ranges. Sixty-seven percent of women reported having received GWG advice from their obstetric providers and, of those,
54.1% reported that they followed their provider’s advice. Controlling for race, education and pre-pregnancy BMI, receipt
of GWG advice was marginally associated with increased odds of excessive weight gain (OR 2.52, CI 0.89-7.16). However,
women that reported following the advice had lower odds of excessive GWG (OR 0.18, CI 0.03-0.91) and, on average,
gained 11.3 pounds less than those who reported following the advice somewhat or not at all. Conclusions Frequency of
GWG advice from obstetric providers is less than optimal. When given and followed, provider advice may reduce the risk
of excessive GWG. Research to understand factors that facilitate providers GWG advice giving and women’s adherence to
providers’ advice, and to develop interventions to optimize both, is needed.
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Signiﬁcance advice on GWG in a prospective manner and using the most
recent 2009-I0M recommendations. Our study revealed that
provider advice was associated with higher odds of excessive
weight gain but self-reported adherence to such advice was
associated with lower odds. Our findings highlight the need
to formulate strategies to increase provider GWG advice and

adherence to it among pregnant women.

Excessive gestational weight gain (GWG) increases risk of
adverse maternal and neonatal outcomes. Few studies have
examined the influence of provider advice on excessive
GWG. There is a need to study the influence of provider
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for maternal and child obesity (Amorim et al. 2007; Linne
et al. 2004; Oken et al. 2007), pregnancy and labor/deliv-
ery complications (Fortner et al. 2009; Jensen et al. 2005;
Kieffer et al. 2001; Stotland et al. 2004), adverse neonatal
outcomes (Heddersin et al. 2010; Jensen et al. 2005; Sto-
tland et al. 2006), and poor quality of life (Amador et al.
2008). Despite these risks, almost one-half of women in the
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U.S. experience excessive GWG, with the prevalence of this
problem being greater among socioeconomically disadvan-
taged and minority women (Deputy et al. 2015; Olson and
Strawderman 2003).

The Institute of Medicine (IOM) updated body mass
index (BMI) specific evidence-based recommendations
for GWG ranges in 2009 (Rasmussen and Yaktine 2009).
However, existing research suggests that pregnant women
may receive little guidance from their obstetric providers
regarding GWG (Cogswell et al. 1999; Ferrari and Siega-
Riz 2013; Liu et al. 2016; McDonald et al. 2011; Stotland
et al. 2005; Wrotniak et al. 2015). Given that health care
providers’ advice is an important factor in the initiation of
health behavior change among patients overall, including
advice about weight (Bish et al. 2005; Dorsey and Songer
2011; Galuska et al. 1999; Loureiro and Nayga 2006;
Thande et al. 2009; Zapka et al. 2009), understanding the
association between obstetric provider advice and GWG
may help inform future interventions. However, few stud-
ies have examined this association and their findings have
been mixed. Four studies have reported that provider advice
consistent with guidelines is associated with adequate GWG
(Cogswell et al. 1999; Herring et al. 2012; Liu et al. 2016;
Stotland et al. 2005), while three other studies found no
association between provider advice and GWG (Ferrari and
Siega-Riz 2013; Phelan et al. 2011; Wrotniak et al. 2015).
Differences in criteria used for determining adequacy
of GWG may explain these mixed findings as five of the
seven studies assessed adequacy of GWG based on earlier
(1990) guidelines (Cogswell et al. 1999; Ferrari and Siega-
Riz 2013; Liu et al. 2016; Phelan et al. 2011; Stotland et al.
2005). Such guidelines did not provide an upper limit for
recommended GWG for obese women, instead encouraging
these women to gain at least 15 pounds, whereas the revised
guidelines recommend a 20 pound maximum (Committee
on Nutritional Status During Pregnancy, Institute of Medi-
cine, Eds. Nutrition During Pregnancy: Part I: Weight Gain,
Part II: Nutrient Supplements., 1990; Rasmussen and Yak-
tine 2009). In the absence of an upper cap for recommended
GWG for obese women, studies that used the 1990 guide-
lines applied the recommended GWG range for overweight
women (i.e., 15 to 251lbs) to obese women (Cogswell et al.
1999; Ferrari and Siega-Riz 2013; Liu et al. 2016; Phelan
et al. 2011; Stotland et al. 2005). Thus, in accordance with
current guidelines, those studies misclassify obese women
with regards to meeting or not meeting the GWG recom-
mendations. Furthermore, two of the seven aforementioned
studies did not assess provider GWG advice prospectively
but instead assessed recall of GWG advice retrospectively
(i.e., post-partum) (Liu et al. 2016; Wrotniak et al. 2015),
which may engender recall bias. Thus, there is a need to
study the association of provider advice and adherence to
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GWG guidelines prospectively and using the latest (2009)
IOM recommendations.

The aims of this study were to examine provider GWG
advice and adherence to the advice received, in a sample of
pregnant women who were participants in the Pregnancy
and Post-partum Observational Dietary Study (PPODS)
(MooreSimas et al. 2015). Specifically, we explored asso-
ciations between provider GWG advice, adherence to the
advice, and total and excessive GWG. We hypothesized
that both receipt of provider advice and adherence to advice
would be associated with lower total GWG and greater odds
of adherence to IOM GWG guidelines.

Methods
Study Design and Participants

The present study uses baseline data from the PPODS study,
a prospective cohort study designed to elucidate risks and
protective factors for GWG and post-partum weight loss
[described elsewhere; (MooreSimas et al. 2015)]. In brief,
participants were enrolled from obstetric clinics at a large
tertiary care hospital in central Massachusetts. Eligibility
criteria included: age 18—45 years, singleton gestation, able
to communicate in English, start of prenatal care prior to
17 weeks of gestation, no use of medications that affect
weight, and no history of diabetes, bariatric surgery, alco-
hol or substance abuse or evidence of systemic disease (i.e.,
HIV, hepatitis, autoimmune disease) or eating disorders.
Screening eligibility occurred proactively from August 2011
to November 2012 following gestational diabetes screening
(n=942). Records of 888 women without gestational dia-
betes were abstracted for further eligibility by full medical
chart review. Of these, 443 were ineligible (i.e., substance
abuse, non-English speaking, pre-natal care initiated > 17
weeks of gestation). Of the remaining 445, a total of 279
women were approached by a research assistant (the remain-
der that were eligible were missed due to logistics) and 110
women were interested and agreed to participate. Partici-
pants were consented in writing prior to completing study
assessments. This study was approved by the Institutional
Review Board of the University of Massachusetts Medical
School.

Measures

Data from baseline assessments and participants’ medical
charts were used. The baseline assessment was administered
at 28-34 weeks of gestation (before the fetus has reached the
period of higher weight gain) (American Pregnancy Asso-
ciation 2016).



Maternal and Child Health Journal (2018) 22:1127-1134

1129

Socio-demographics and Covariates

Demographic variables were assessed via survey questions
and included age, race, ethnicity, educational attainment, and
work status. Educational attainment was measured by the
highest level of education achieved. Work status was dichot-
omized into employed (full or part-time) and not working
(unemployed, homemaker and full-time student).

Gravidity was assessed by survey and categorized as
being multigravida or not. Height was measured at the time
of the baseline study visit and pre-pregnancy weight was
abstracted from the first pre-natal visit record. Pre-preg-
nancy BMI was calculated as pre-pregnancy weight (kg)/
height (m?), and categorized according to WHO criteria:
underweight (< 18.5 kg/m?), healthy weight (18.5-24.9 kg/
m?), overweight (25-29.9 kg/mz), and obese (=30 kg/mz)
(Rasmussen and Yaktine 2009).

Provider’s GWG Advice

Recall of provider GWG advice was assessed through a sin-
gle yes/no question that asked: “Since becoming pregnant,
has your doctor, nurse or midwife given you any advice on
how much weight you should gain during your pregnancy?.”

Adherence to Provider GWG Advice

Adherence to provider GWG advice was assessed by a ques-
tion that asked about the participant’s efforts to follow the
GWG advice received: “To what extent have you followed
such advice?” Response options were “not at all”, “some-
what” and “very much”. For this analysis, responses regard-
ing adherence to advice were dichotomized as “not at all/
somewhat” and “very much” because only 2 participants
reported not following the advice at all.

Gestational Weight Gain (GWG)

GWG was studied as a continuous variable (in pounds).
Total GWG was calculated by subtracting pre-pregnancy
weight from the documented weight at the last pre-natal
visit. Adherence to GWG recommendations was calculated
based on pre-pregnancy BMI and in accordance to the 2009
IOM guidelines. Accordingly, recommended GWG ranges
are: 28—40 1bs for women with underweight pre-pregnancy
BMI, 25-35 for women with normal pre-pregnancy BMIs,
15-25 1bs for women with overweight pre-pregnancy BMIs,
and 11-20 Ibs for women with pre-pregnancy obesity (Ras-
mussen and Yaktine 2009). GWG adherence status was
classified as inadequate (below recommended range), appro-
priate (within recommended range), or excessive (above
recommended range). Since only ten participants (10.2%)
had inadequate GWG, this variable was dichotomized into

inadequate/adequate GWG versus excessive GWG for our
analyses.

Statistical Analyses

This analysis only included participants with complete data
on recollection of physician GWG advice (13 participants
with missing data), covariates (9 participants with missing
data), and outcome, for a total of sample of 91 individu-
als. Descriptive statistics include median (P,5 and P;5) for
continuous variables and frequencies and percentages for
categorical variables. The Chi square test was used for cat-
egorical variables and Mann—Whitney test for continuous
variables to compare socio-demographics, obstetrics, and
weight characteristics between participants that received
and did not receive GWG advice from their providers.
Mann—Whitney and Chi square tests were also used to con-
trast total GWG and adherence to IOM-guidelines by adher-
ence to provider GWG advice status. Linear regression was
performed to assess associations between (1) provider GWG
advice status and total GWG, and (2) adherence to provider
GWG advice and total GWG. In addition, logistic regres-
sion was used to assess associations between (1) receipt of
provider GWG advice and experiencing excessive GWG,
and (2) adherence to provider GWG advice and experienc-
ing excessive GWG. Linear regression models were adjusted
a-priori for variables taken from the literature namely, race,
education, gestational age at last prenatal visit and pre-preg-
nancy BMI. Logistic regression models were adjusted for
race, education and pre-pregnancy BMI. Statistical signifi-
cance was set at the 0.05 level. The SPSS program version
20 was used for all analyses.

Results

Of a total sample of 110 participants, 91 had complete
data on exposures, covariates, and outcome variables. The
median age of the sample was 28 years. About two-thirds of
the sample was of White race, and slightly over one quar-
ter self-identified as Latina (Table 1). Three-fourths of the
sample had some college education or a higher educational
level, another three-fourths were employed and approxi-
mately two-thirds were multigravida. Half of the sample had
a pre-pregnancy BMI in the overweight or obese range. The
median gestational age at the last prenatal visit was 39 weeks
and the median GWG was 34 pounds, with almost two-thirds
of the participants experiencing excessive GWG (Table 2).

Approximately two-thirds of the sample received provider
GWG advice (Table 1). Socio-demographic and obstetrics
characteristics were similar in those that received pro-
vider GWG advice compared to those that did not. Among

@ Springer



1130 Maternal and Child Health Journal (2018) 22:1127-1134

Table 1 Demographic, obstetric

. RAa Total sample Recalled receiving Did not receive GWG p Value
and weight chaIacterlstlcs.m the N=91 (%) GWG advice from advice from provider
overa.lll' samplc? and according to provider N =30 (33.0%)
physician advice status N=61 (67.0%)
Sociodemographics
Age
Median years (P,s, P75) 28.0 (24.0,32.0) 27.0 (24.0, 33.0) 28 (24.5, 32.0) 0.743
Race 0.789
White 62 (68.1) 41 (67.2) 21 (70.0)
Non-White or mixed race 29 (31.9) 20 (32.8) 9 (30.0)
Ethnicity 0.569
Non-Latina 70 (76.9) 48 (78.7) 22 (73.3)
Latina 21 (23.1) 13 (21.3) 8(26.7)
Education 0.341
< High school 20 (22.0) 16(26.2) 4(13.3)
Some College 27 (29.7) 15 (24.6) 12 (40.0)
College Graduate 23 (25.3) 15 (24.6) 8 (26.7)
Other 21(23.0) 15 (24.6) 6 (20.0)
Work status 0.582
Employed 67 (73.6) 46 (75.4) 21 (70.0)
Not working/unemployed 24 (26.4) 15 (24.6) 9 (30.0)
Obstetric history
Multigravida 0.789
No 29 (31.9) 20 (32.8) 9 (30.0)
Yes 62 (68.1) 41(67.2) 21 (70.0)
Weight status
Pre-pregnancy BMI? 0.767
Healthy weight 45 (49.5) 30 (49.2) 15 (50.0)
Overweight 25 (27.5) 18 (29.5) 7(23.3)
Obese 21 (23.0) 13 (21.3) 8 (26.7)

Recalled receiving GWG advice from provider

Reported efforts to follow the advice (n=61)
Not at all/somewhat - 28 (45.9) -
Very much - 33 (54.1) -

2One underweight participant was included in the healthy weight category. Statistical significance set
p<0.05

Table 2 Comparisons of median total GWG and frequency of GWG according to IOM-guidelines by recall of and adherence to provider's GWG
advice

Total GWG p Value® GWG below/within IOM-  GWG above IOM- p Value®
Median (P,5, P;5) recommended range recommended range
N=34 (37.4%) N=57 (62.6%)
Recalled provider’s GWG advice 0.415 0.027
No 31.5(22.0, 46.0) 16 (53.3) 14 (46.7)
Yes 35.0(27.0, 43.0) 18 (29.5) 43 (70.5)
Reported efforts to follow the advice 0.005 0.003
Not at all/somewhat 40.0 (33.5, 48.5) 3(10.7) 25(89.3)
Very much 31.0 (24.0, 40.0) 15 (45.5) 18 (54.5)

aMann—Whitney, °Chi-Square, Significance set at p <0.05
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participants that recalled receiving GWG advice from their
provider, only one-half reported adhering to such advice.

Total GWG was similar among participants that received
provider GWG advice and those who did not (Table 2). How-
ever, a greater proportion of the participants that received
provider GWG advice had excessive GWG compared to
participants who had GWG within the IOM-recommended
ranges (Table 2). In adjusted regression analyses, provider
GWG advice was not significantly associated with total
GWG or with excessive GWG (Table 3). Results remained
similar in analyses excluding participants with inadequate
weight gain (data not shown).

Total GWG was significantly different between women
that reported following provider GWG advice compared
to those who reported somewhat following the advice or
not following it at all (Table 2), with women that reported
following provider GWG advice gaining less weight. Simi-
larly, there were significant differences in adherence to [OM-
recommended GWG ranges between women who reported
following provider GWG advice and those who followed it
somewhat or not at all, with almost half of the participants
that reported following the advice having GWG within the
IOM-recommended ranges compared to only one-tenth of
those who reported somewhat following the advice or not
at all (Table 2). In adjusted regression analyses, women that
reported following provider GWG advice gained on aver-
age 11 lbs. less than those who reported somewhat follow-
ing the advice or not at all (Table 3). In addition, women
who reported following provider GWG advice were 82%
less likely to experience excessive GWG (Table 3). Results
remained similar in analyses excluding participants with
inadequate weight gain (data not shown).

Discussion

In this sample of pregnant women, receipt of provider GWG
advice and adherence to such advice were less than optimal.
Contrary to our first hypothesis, we failed to find a positive
association between provider GWG advice and our two out-
comes: total GWG and adherence to GWG guidelines. How-
ever, participant’s self-reported adherence to GWG advice
did show a significant negative association with total GWG
with above-guideline GWG, as hypothesized.

These findings confirm prior reports that the occurrence
of GWG advice from obstetric providers is less than ideal.
Our finding that two-thirds of participants received pro-
vider GWG advice is in the upper range of rates of provider
advice reported in prior studies where between 36-81%
of women reported receiving such advice (Cogswell et al.
1999; Ferrari and Siega-Riz 2013; Herring et al. 2012; Liu
et al. 2016; Phelan et al. 2011; Stotland et al. 2005; Wrotniak
et al. 2015). The variability in rates of advice may be associ-
ated with the design of the studies. Variability in reported
rates of advice may also be due to differences in timing of
data collection and timing of advice. The study that reported
the highest rate of provider GWG advice (Liu et al. 2016)
collected data in post-partum women whereas other studies
(Ferrari and Siega-Riz 2013; Herring et al. 2012; Phelan
et al. 2011; Stotland et al. 2005) have collected data pro-
spectively during early or mid pregnancy. Providers may
be giving GWG advice later in pregnancy (due to response
to identified non-adherence) and so it may not be captured
when asked during early pregnancy (Liu et al. 2016). Thus,
the high rate of advice in our study may be associated with
our assessment of GWG advice later in pregnancy.

The variability in rates of advice may also be associated
with patient, provider, and health care system factors, not
assessed as part of this study. Differences in provider advice
in studies of women with varying demographic characteris-
tics have been previously documented. For example, a study

Table 3 Multivariable linear

. Total GWG, in pounds p Value*  Above Guideline p Value®
regression for total GWG and
odds ratio of excessive GWG B 95% CI OR 95% CI
by recall of and adherence to
provider’s GWG advice Lower  Upper Lower  Upper
Provider’s advice 0.727 0.082
No Reference Reference
Yes 1.09 -5.10 7.28 2.52 0.89 7.16
Followed advice 0.005 0.039
Not at all/somewhat  Reference Reference
Very much —-11.3 —-19.0 -3.54 0.18 0.03 0.91

*Multivariable linear regression, adjusted for race, education, pre-pregnancy BMI and gestational age at

last prenatal visit

PLogistic regression, adjusted for race, education and pre-pregnancy BMI, Significance set at p <0.05
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by Herring and colleagues that reported the lowest rate of
provider GWG advice (36%) included a sample largely com-
posed of African American women (83%) most of whom had
an educational level of high school or less (87%) (Herring
et al. 2012). In contrast, our sample was largely White with
a higher educational level. At the provider and system levels,
a recent study found that 55.7% of residents in Obstetrics/
Gynecology and Family Medicine training programs across
the U.S. (n=660) were not aware of the 2009 IOM-guide-
lines for GWG@G, which are the foundation for GWG coun-
seling (Moore Simas et al. 2013). A tendency by providers
to adopt a “reactive” approach by waiting for the patient
to bring up concerns (Duthie et al. 2013), rather than pro-
actively addressing GWG with all women, also may limit
advice. Another factor that may affect provider advice is
their concern about consequences of the advice. For exam-
ple, in a qualitative study providers reported that they were
concerned that the advice may cause anxiety and frustration
to patients if guideline-centered goals are not successfully
achieved (Stotland et al. 2010). Additionally, some provid-
ers report limited provider self-efficacy about the impact of
their advice on their patients’ GWG (Stotland et al. 2010).
Health care system factors such as limited time of obstetric
visits that may limit opportunities to discuss GWG may be
another barrier to provider GWG advice as this has been
an issue on weight gain counseling in primary care clinical
settings (Yarnall et al. 2003). All these factors may add up to
explain the suboptimal frequency of provider GWG advice
and may serve as potential intervention targets to optimize
provider GWG counseling.

Our findings highlight the problem of non-adherence
to IOM recommendations for GWG, and are in line with
evidence from previous research and surveillance systems
showing that approximately half of women gain weight in
excess of IOM recommended ranges (Hernandez 2012;
Deputy et al. 2015). We did not find a significant associa-
tion between provider GWG advice and participants’ total
GWG and excessive GWG, however our study was limited
because we were not able to confirm receipt of provider
advice and relied on a self-reported measure. Our results
are in agreement with two prior studies that reported no
association between provider advice and excessive GWG
(Ferrari and Siega-Riz 2013; Phelan et al. 2011; Wrotniak
et al. 2015) whereas others have reported opposite results
(Cogswell et al. 1999; Herring et al. 2012; Liu et al. 2016;
Stotland et al. 2005). The benefits of provider GWG advice
warrant further research using randomized trial designs.

Our study revealed that, among women who reported
receiving GWG advice, adherence to such advice was subop-
timal, with only half of the women stating that they adhered
to the advice. Our study did not examine factors that may
affect adherence to provider GWG advice, however other
studies provide potential insights into factors that may play
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a role. For example, social and cultural norms including
the belief that a pregnant woman needs to “eat for two” are
common and well accepted by society (Kraschnewski and
Chuang 2014). Such norms may lead a woman to question
advice about curtailing GWG. Factors associated with the
advice itself also limit its influence, such as lack of speci-
ficity of the advice. For example, one study showed that
although providers reported providing nutrition counseling
to their pregnant patients, women perceived that the advice
offered was too general (Duthie et al. 2013). Our study did
not assess these factors. Lastly, the delivery method selected
for giving advice may limit adherence to it. In one study,
women in the third trimester of pregnancy reported receiv-
ing advice though nutrition handouts but reported that the
information in the handout was not discussed by the pro-
vider, which also could limit adherence (Duthie et al. 2013).
Ultimately, numerous factors may potentially explain the low
adherence rates to provider GWG advice in our study.

Our results evidence favorable outcomes for women that
indicated following their provider GWG advice over women
who reported somewhat following the advice or not follow-
ing it at all: they had less total GWG and greater odds of
adhering to the IOM-recommended GWG range. Consist-
ent with our findings, one other study that evaluated adher-
ence to advice and GWG reported that women who followed
their provider GWG advice had lower risk of experiencing
excessive GWG (RR 0.87, 95% CI 0.78-0.98) (Ferrari and
Siega-Riz 2013). These results suggest that just providing
GWG advice is not enough and highlight the need for design
and implementation of novel strategies that facilitate recog-
nition, recollection, relatability and adherence to provider
GWG advice.

Our study has some strengths and limitations. The rela-
tively small sample size may have limited us in identify-
ing statistical significance for analyses with the total GWG
outcome. In addition, initial exclusion criteria of the study
and other sample characteristics may limit generalizabil-
ity of findings to non-English speaking women, pregnant
adolescents, women with history of diabetes and other
systemic diseases, those who did not seek early prenatal
care, and low-education/socioeconomically disadvantaged
women. Lastly, our exposure measures were self-reported
and thus we were not able to validate them. However, the
study has important strengths. Compared to a previous
study that assessed women’s recall of GWG advice at four
months post-partum (Liu et al. 2016), our study reduces the
possibility of recall bias by assessing GWG advice during
pregnancy. Additionally, while it is important to replicate
study findings in a larger sample and diverse populations of
pregnant women, our findings point to potential targets of
intervention in future trials.

In conclusion, this study characterized the frequency of
provider GWG advice and adherence to such advice in a
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sample of women, and examined the association of these
variables with total GWG and GWG adherence status.
Although recall of provider GWG advice was not associ-
ated with adherence to GWG recommendations, adherence
to advice was associated with favorable weight outcomes.
Thus, there is a need to promote delivery of provider advice
on GWG and to further encourage adherence to such advice
to lower the risk of excessive GWG.
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