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Abstract The study aims were to educate pregnant women about appropriate nutrition during pregnancy, the Institute of
Medicine (IOM) weight gain guidelines and obesity risks; to determine the relationship between education and actual
maternal weight gain; to determine the relationship between education and selected prenatal outcomes.A two-group design
compared outcome measures of maternal weight, blood pressure, pre-pregnant BMI, and fundal height measurements
post-education intervention among 40 low income women. The intervention group was a convenience sample of prenatal
care patients. Intervention participants received individualized education about nutrition during pregnancy, obesity risks,
and IOM weight gain guidelines. Weight gain was plotted on pre-determined BMI weight gain graphs during 4 visits
post-intervention for two months. The control group, derived from a sequential retrospective chart review was matched
with intervention participants on four variables. Results indicated no statistical significance between education and study
variables except education and first visit blood pressure @ p = 0.04. Knowledge about nutrition, IOM weight gain

guidelines and obesity risks did not result in expected pregnancy weight gain.
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1. Introduction

Obesity is aserious and growing health problem in society
today. In 2005, the Surgeon General estimated that two
thirds of Americans were either overweight or obese[33].
This number represents 331.6 million adults, 62% women
and 71% men[49]. Considering the alarming numbers of
overweight orobese persons today, it is no surprise that at the
diagnosis of a pregnancy most women are already
overweight or obese[14].

In minority and low-income women, being overweight or
obese is a common obstetric condition. Among females of
childbearing age, African Americans (AA) and Hispanics
have a 51% and 21% higher prevalence of being overweight
and obese respectively, compared to Caucasian women. In a
longitudinal study conducted by[13], to examine the
distribution of weight gain among low income women with a
normal pre-pregnancy weight, Caucasian women had the
highest excess gestational weight gain o 55.9%, followed by
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Hispanic women and black women with gestational weight
gains of 51.9% and 41.7%, respectively.

Excess gestational weight increases the risk of negative
long and short-term maternal and fetal consequences.
Long-term, the risk for gestational hypertension doubles and
the risk for gestational diabetes quadruples. Osteoarthritis,
breast, colon and endometrial cancer, overweight and obesity
in later life[62] are other long term risks.

Short-term, consequences include increased incidence of
cesarean section delivery, risk for pre-term birth (PTB) (<37
weeks), and very low birth weight (VLBW) < 2500 g
neonates[4],[11],[56]. Serious fetal outcomes include
macrocosmic (> 4000 gm) newborns and neonatal
hypoglycaemia, with the potential for admission to Neonatal
Intensive Care Units (NICU)[58]. Maintaining appropriate
maternal weight gain during pregnancy may also have a
positive impact on health care expenditures since maternal
and neonatal complications account for 5.7% of direct
healthcare costs, and annual costs of $52 billion[46].
Premature neonate care account for 40% to 60% o festimated
annual hospital costs of $26.2 billion, with $5.8 billion for
direct costs, and $3,500 daily for NICU costs[26],[38],[34].
The average length of hospitalization after delivery of an
overweight or obese pregnant woman is 4.4 and 4.5 days
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respectively, compared to 2.4 days for a normal weight
pregnant woman[14].

Several studies have demonstrated that nutrition education
and counselling alone, or combined with other behavioral
lifestyle changes, have positive effects on pregnancy weight
gain and outcomes. This study examined the impact of
knowledge about nutrition, recommended pregnancy weight
gain, and obesity-related health risks on actual weight gained
in low income women.

1.1. Purpose

The purposeof this study was to examine the impact of
knowledge about nutrition, recommended pregnancy weight
gain, complications of excessive weight gain, and obesity
related health risks on actual weight gained during
pregnancy among low income women.

1.2. Specific Aims

Specific aims included: 1) educate pregnant women
regarding appropriate nutrition during pregnancy, recomme
nded weight gain guidelines and obesity associated risks; 2)
determine if there is a relationship between education and
actual weight gained during pregnancy; and, 3) determine if
there is a relationship between education and selected
prenatal outcomes like weight gain, fundal height
measurements, and blood pressure.

1.3. Background

Among women, a vulnerable weight gain period is during
pregnancy when an increase in weight gain is required to
support increased metabolic demands and enhance positive
pregnancy outcomes[54]. Increased weight gain during
pregnancy is accomplished by increased caloric intake via
diet.

Weight gained, and not lost, but carried over from one
pregnancy to another, can be a trigger for obesity during the
childbearing years and in later life for women[41].
Gestational weight gain has been identified to be an
independent predictor of long term weight gain and obesity
in women[42]. Overweight during pregnancy is defined as a
weight gain of more than 25 pounds by women with a
pre-pregnant BMI between 25- 29.9 kg/m?, and obesity is
defined as a weight gain of more than 20 pounds by women
with a pre-pregnant BMI > 30 kg/m?[13]. Adult obesity i
further classified as Class [ - III and associated with chronic

disease states such as type 2 diabetes mellitus,
cardiovasculardisease, sleep apnea, and cerebral infarcts[48].
See Table 1.
Table 1. Obesity and Body Mass Classification (Obesity Education
Initiative, 2000)
Classification BMI (kg/m?)
Overweight 25-299
Class I —obese 30-349
Class 11 — obese 35-399
Class III — obese 40 or higher

Over the past two decades, the Institute of Medicine’s
(IOM) recommended weight gain guidelines during
pregnancy have been used as the gold standard for nutrition
education, screening and counselling to enhance normal
versus excessive weight gain in pregnancy[32],[31]. These
standards have been in place for two decades, reviewed
regularly, and updated based upon scientific data. The
guidelines have been adopted by organizations and
practitioners alike, both domestically and internationally,
with documented outcomes that support continued use in
clinical practice.

In reviewing the IOM guidelines presented in[32], the
scope, objectives, and target population addressed are
narrow and specific. The guidelines are intended to guide
weight gain for pregnant women, based upon prenatal BMI
measurements, and are clearly focused on that population.
Various stakeholders were involved in the revision of the
1990 Pregnancy Weight Gain guidelines and were included
in committee work and testing of the newer guidelines.
Testing of the previous guidelines and extensive review of
studies that were based upon the original guidelines were
used to update current guidelines and make them available to
clinical users. The revised guidelines rely on scholarly rigor
to support the changes that were made fromthe original IOM
guidelines, with updates supported by multiple studies
conducted in an international forum. Evidence cited for
support of the revisions is clear and, reflects a systematic
approach to examining almost two decades of information
provided for the update. The results of the update are clear,
easy to understand and implement. Graphics provided in the
guidelines make it easy to visually monitor weight gain
during pregnancy as well as provide an opportunity for even
low literacy patients to be able to monitor and track their own
weight. Since the guidelines were previously published,
application of the updated guidelines cost little and has the
potential to yield great benefits to the applicable population
[1].

The guidelines were adopted by the American College of
Obstetricians and Gynecology (ACOG) in an effort to
decrease neonatal and maternal morbidity and mortality.
However, balancing weight gain needed to produce a healthy
normal newbomn, without compromising the health of the
mother continues to be a challenge since most women are
either overweight during pregnancy or obese, and retain
more of that weight throughout the postpartum period[48],
[18]. To accomplish this goal, the recommended pattern of
weight gain for a woman of normal pre-pregnant BMI and
weight in the first trimester is 1 to 4 pounds and thereafter,
about a pound a week until delivery [61],[ 15],[22],[70].

In light of the global epidemic of obesity, weight gain
among childbearing women has steadily increased. Due to
this increase, the IOM[32] guidelines were thought to be
very liberal. In response, the IOM and many organizations
were urged to re-evaluate the guidelines and redirect the
trajectories of overweight and obese childbearing ~ women
[47],[34],[60]. The current guidelines include a
recommended weight gain range, with a lower and an upper
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limit for obese women of 11-15 pounds, versus asingle digit
of <15 pounds. The current obesity range is relevant since it
accommodates for variability in weight gain due to age,
ethnicity and genetics. The IOM 1990 and 2009 guidelines
for weight gain based on pre-pregnancy BMI are depicted in
Table 2.

Table 2. Ingtitute of Medicine[29],[30] Weight Gain Guidelines in
Pregnancy
. Recommended
cﬁigfy BMI kg/m? Weight Gain (Ibs.)
2009 1990
Underweight <18.5 28 -40 28-40
NormalWeight  18.5-249 25-35 25-35
Overweight 25299 15-25 15-25
Obese > 30 11-20 <15

Recent studies and reviews have examined age, ethnicity,
education, parity, and effects of BMI, and excessive
gestational weight gain on pregnancyoutcomes[13],[ 16][27],
[37],[40],[51],[58],[60],[61]. The percentage of women
weighing more than 200 pounds at the first prenatal visit
increased from 7.3% in 1980 to 24% in 1999, and women
weighing more than 300 pounds at the first prenatal visit
increased from 2% to 11% during the same period[16].
Reference[61] contend that excessive gestational weight
gain is body fat rather than pregnancy sustainable weight
since the fetus and placenta account for a 65% increase in
maternal weight, while the other 35% is froman increase in
maternal fat stores. Data from the Pregnancy Risk
Assessment Monitoring System (PRAMS) indicate that one
in five American women were in the obese category[63].

In[57], a longitudinal study of maternal obesity among
four racial groups, AA women and Hispanic women
composed the largest percentage ethnic groups in the
pre-gravid category of weights more than 200 pounds and,
pre-gravid BMIs > 30. Excessive gestational weight gain is a
risk factor for poor maternal and neonatal outcomes but,[62]
found that obesity was the adverse outcome with the greatest
public health consequences in low-income women. Four
studies[13],[38],[61],[62], indicate that pre-gravid BM1 is an
independent risk factor for poor pregnancy outcomes in
low-income women.

Among low-income women, the factors associated with
excessive gestational weight gain and poor pregnancy
outcomes include readily available high caloric meals, lack
of leisure time activities, chronic stressors, lack of
knowledge about adequate nutrition, weight gain during
pregnancy, and obesity associated complications[5],[38],
[13].[8],[35].

In[14], a large population-based study of gestational
weight gain among 52,988 U.S. women, the prevalence of
obesity (Pre-pregnant BMI >30 kg/m?) was higher for AA
women at 26.9% compared to 17.5% for Caucasian women
and, 17% for Hispanic women; whereas, in overweight
women (BMI >25 kg/m?) 26.6% of Hispanic women were
overweight compared to 27.3% of AA and 21.5% of
Caucasian women. The effects of race and ethnicity, parity,

maternal age, education, and pre-gravid BMI on gestational
weight gain were statistically significant (p< .001), with
pre-gravid BMI being the strongest factor to affect
gestational weight gain. Reference[l14] predicted that
because of excessive gestational weight gain, many normal
weight women will be classified as overweight and many
overweight women will be classified as obese during
pregnancy.

Weight gain above orbelowthe IOM guidelines have poor
neonatal and maternal outcomes of macrosomia (>4000 gm)
or large for gestational age (LGA) neonates, hypoglycemia,
prematurity with its associated long-term consequences like,
cerebral palsy, blindness, and developmental difficulties[3 8],
[47]. Reference[38] indicated an increased risk of fetal death
after 28 weeks gestation in obese pregnant women. In[40],
gestational diabetes was 6.5 times greater in overweight than
normal weight women, and 20 times higher in obese women.
In[57], a longitudinal study (n= 329,988), the highest
incidence of gestational hypertension was among AA
women; 12.7% compared to 5.2% in Hispanics. Chronic
hypertension and primary cesarean section rates were also
greater in AA women than in other racial groups.

Adherence to IOM guidelines have been linked to positive
pregnancy outcomes for the mother and fetus; whereas,
excessive gestational weight gain has been associated with
adverse outcomes of PTB, gestational hypertension and
pre-eclampsia, LBW and VLBW, gestational diabetes,
macrosomia and LGA, increased cesarean delivery,
childhood obesity, and obesity in later life[62]. Contributing
factors associated with obesity and excessive gestational
weight gain in low-income women include, vitamin D
deficiency, increase in tumor necrosis factor, and allostatic
load[9],[71],[45].

Compared to normal weight women,[9] found that obese
pregnant women had a higher prevalence of vitamin D
deficiency and their newborns also had lower levels of
vitamin D. Another likely pathway to gestational obesity is
via the tumor necrosis factor — alpha (TNF-a)) which plays a
role in energy regulation[71]. TNA-o regulates obesity
through two receptor genes, TNFR1 & TNFR2. TNA -a also
regulates the secretion of leptin, an adiposity hormone which
functions in balancing energy intake and utilization.

In the past fifteen years, studies have consistently
documented associations between PTB, chronic maternal
stress, and/or psychosocial factors[38]. There are higher
incidences of PTB in African American women and in
women of low socioeconomic status (SES). One explanation
for this disparity is life-time chronic stress or allostatic load.
Allostatic load is defined as the physiologic cumulative wear
and tear on the body as a result of chronic exposure to
stress[45]. Chronically activated maternal stress response is
believed to prematurely stimulate the physiologic pathways
that begin the labor and delivery process via release of
corticotropin releasing hormone (CRH) from the placenta
and hypothalamic pituitary axis (HPA)[69]. Chronic stress
during pregnancy also induces gluconeogenesis and lipolysis,
contributing to excess gestational weight gain and obesity
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[67].

Gestational hypertension is linked to obesity during
pregnancy via obesity peptide compounds like interleukin —
6 (IL-6), involved in cardiovascular homeostasis[6]. Peptide
IL-6 produced by adipose tissue, enhances the production of
C-reactive protein (CRP). Elevated CRPs is a known marker
of chronic inflammation, associated with the risk of
cardiovascular disease like gestational hypertension or
pre-eclampsia. This pro inflammatory state is associated
with Pre-term birth (PTB). Also, obesity is associated with
abnormal endothelial function resulting in a decrease in
nitric oxide, leading to increased vascular resistance,
increased risk of cardiovascular disease, and gestational
hypertension or pre-eclampsia[52].

According to[62], increased energy requirements in
pregnancy are met through an increase in caloric intake
of[2,115],[2,275], and[2,356] kcal/day for each trimester of
pregnancy. Failure to meet these energy needs can result in
low neonatal birth weight (LBW), while excess caloric
intake may result in macrosomic (>4000 gm) or large for
gestational age (LGA) neonates, increased retention of
maternal weight postpartum, and development of obesity in
later life. LGA neonates are more likely to, experience
difficulty in descent through the birth passage, be delivered
via cesarean section, experience birth trauma like shoulder
dystocia, brachial plexus injury, and development of
childhood metabolic syndrome[10]. By virtue of their size
and weight, these LGA neonates eat more and are prone to
develop obesity during the childhood years[7]. The cause of
childhood obesity has also been linked to neuropeptides
involved with regulation of appetite in the appetite center of
the brain, programmed during fetal development of LGA
neonates[17]. VLBW is the other extreme, where obesity has
been associated with an increased risk of poor fetal growth,
rendering obese women to deliver VLBW neonates[29].

LGA neonates are more prone to difficult labor caused by
maternal pelvic disproportion at birth, with risks of asphyxia
during labor. Cesarean section deliveries are indicated for
neonates experiencing asphyxia during labor and therefore
contribute to the increased cesarean section delivery rates.

Gestational Diabetes is linked to insulin resistance in
obese pregnancies. Pregnancy hormones are anti-insulin,
inhibiting tissue glucose transport, and resulting in increased
msulin secretion to compensate for the resistance[24]. In
obese women, insulin resistance increases by 50% to 60%
and is strongly associated with impaired insulin sensitivity
resulting in gestational Diabetes[23].

Evidence suggests that pregnant women are not informed
or knowledgeable about recommended weight gain
guidelines during pregnancy[13],[66]. These studies indicate
that 35% to 60% of women were not knowledgeable about
appropriate weight gain during pregnancy; neither did they
receive counselling from their providers regarding
appropriate weight gain during a pregnancy. Reference[63]
indicated that pregnant women reported getting inaccurate
advice related to weight gain during pregnancy from
healthcare providers. On the contrary, women getting

appropriate advice were more likely to gain within the IOM
guidelines[66]. Adherence to the IOM guidelines has had a
positive impact on pregnancy outcome. However,[16]
demonstrated that only 30% to 40% of all pregnant women
adhered to recommended guidelines, compared to 17.9% of
twin pregnancies. However, in low-income populations,
greater nutrition knowledge was more predictive of weight
loss than weight gain, increased intake of fruits, vegetables,
and high fiber foods, increased newborn weight, and
maternal weight, but had no effect at preventing excessive
weight gain[19],[35],[36],[39],[69].

The population served by Peach State Women’s
Healthcare Clinic (PSWHC) is racially diverse women of
childbearing age and low-income. Over 50% of the pregnant
women are on Medicaid and receive public assistance to
enhance nutrition for Women Infants and Children (WIC).
Based on pre-gravid BMI entries, more than 50% of PSWHC
clients were overweight (> 26 kg/m?) or obese (>30 kg/n?).
There is an absence of a standardized format of nutrition
assessment or counselling/education during prenatal care at
the PSWHC. The population to be studied are women
receiving prenatal care at the PSWHC; ages > 21 to <35, in
the first or second trimester of pregnancy, Medicaid
recipients with a healthy, single pregnancy, possessing at
least an 8" grade education, not on special diets or
medications affecting weight gain, and English-speaking.

2. Conceptual Framework

The Theory of Reasoned Action (TRA) provided the
conceptual framework for this project. The TRA was
developed and introduced in 1967 by[20] to explain the
relationship between attitudes, beliefs, and behavior. It has
beenused to explain and examine health behavior. Described
as an expectancy theory, an overall assumption is that people
are rational individuals, capable of processing information,
and making decisions based on available information or
knowledge. It proposes that people are more likely to
performa behavior when they are in control o f the behavior,
have facilitators to enhance engaging in behavior like
knowledge about the behavior, the outcome, and benefits,
and consequences of not engaging in behavior. Knowledge
related to various aspects of the behavior enhances control,
attitude towards the behavior, and the value placed on the
outcome of the behavior. In the TRA, Fishbein contends that
attitude towards a behavior is a much better predictor of that
behavior and that a positive attitude enhances behavior[20].

Therefore, if a pregnant woman has adequate knowledge
about nutrition, and the effect of nutritious eating on the
newborn, pregnancy, and postpartum period, her attitude
would be positive towards nutritious eating, enhance making
healthy food choices, and gaining weight within the IOM
guidelines. Gaining knowledge about nutrition, appropriate
weight gain during pregnancy, and obesity related risks
would equip pregnant women with the resources to control
and achieve the desired outcomes of pregnancy.
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Another construct determining behavior is behavioralcont  appropriate weight gain during pregnancy, and obesity
rol[2],[3]. Behavioral control is the ability to engage in the related risks and possess facilitators to engage in nutritious
desired behavior. Facilitators of control include knowledge eating behavior, they would be more likely to engage in
about the desired behavior or attributes related to the nutritious eating during pregnancy. They are in control of
behaviorand, availability of financial resources. Reference[2] their eating behavior because they are better able to make
contends that knowledge enhances compliance with the good decisions based on knowledge and can afford quality
behavior. Financial facilitators via WIC vouchers are food choices. See Table 3 for the Theory of Reasoned Action
available during pregnancy in this population. Therefore, if Concepts and Figure 1 for the Theory of Reasoned Action
pregnant women are knowledgeable about nutrition, Model.

Table 3. TRA concepts and model,[25]

A pregnant woman’s likelihood of engaging in eating

A person’s likelhood of engaging in and nutritiously is determined by nutrition knowle dge, facilitators
performing the behaviour like financial support, the benefits of nutritious eating and
consequences of poor nutrition during pregnancy.

Behavioral Intention

Attitude towards An individual’s evaluation of the variables
behavior, related to the behavior; knowledge about the
consequences of poor | required behavior, and associated outcomes
nutrition during of engaging inthe behavior affect attitude
pregnancy towards the behavior.

A pregnant woman’s attitude toward nutritious eating is
affected by knowle dge about nutrition, weight gain during
pregnancy, and complications of excessive weight gain during
pregnancy.

An individual’s belief whether most people If significant others like healthcare providers approve of
and referent persons approve or disapprove nutritious eating during pregnancy, pregnant women would more
of the behavior. likely engage in eatingnutritiously.

Subjective norm

Perceived behavioral | An individual’s perceived abilities,
control, belief and facilitating or constraining factors, effect
perceived power. on ease or difficulty of behavior.

Available resources like finances, knowledge of food choices
would enhance control of eating nutritious foods and ease of
engaging in eating nutritiously.

Knowledge about Enhances a positive attitude
nutriticn, effects of towards nutritious eating,
nutritious eating on appropriate weight gain,
pregnancy, newborn, =+ | zupiding complications of
and postpartum EXCEessive pregnancy weight
pericd. gain

Impact of healthcare Likelihood of
providers, family who ingi
approve of nutritious st

PFT : eating behavior
eating during during pregnancy
pregnancy

!

Woman's desire to Facilitators of nutritious End result
engagein healthy eating behavior like Improved

eating behaviors to nutrition knowledge, gestational weight
enhance a positive available finances, and gain

Pregnancy outcome

being in control of what
toeat

Figure 1. Theory of Reasoned Action Model,[20]
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3. Review of the Literature

Fromthe review, there were two approaches to gestational
weight management: community and individualized interve
ntions. The most effective interventions included community
nutrition education and counselling programs that focused
on the quality of food instead of quantity of food, the
importance of meal planning to avoid high fat consumption,
and the importance of increasing physical activity during
pregnancy. Other individualized interventions identified
were one — on — one instruction and counselling, developing
individual weight management plans with emphasis on
making low fat food choices, calorie composition, and
increased protein in the first trimester of pregnancy[55].
Educational instruments included individual weight gain
graphs based on pre-gravid BMIs, nutrition brochures with
the food guide pyramid for “moms”, food diaries, and
community food preparation demonstrations.

Reference[5] conducted a Randomized Controlled Trial
(RCT) between October 2005 and April 2007, to examine the
effects of a consistent, organized program of dietary
education and counselling to prevent excess gestational
weight gain in a racially diverse low income population of (n
= 100) women. Overall, the treatment group experienced a
28.7 pound decrease in weight compared to a 35.6 pound
weight gain in the control group, p = .01. An educational
intervention about diet and nutrition, caloric content of food
items, exercise, IOM recommended weight gain was
included in the intervention. The 1990 IOM guidelines were
used to determine the proportion of women whose weight
gain was within the IOM guidelines for the duration of the
pregnancy. Secondary outcomes included neonatal weight,
cesarean deliveries, gestational diabetes, difficult deliveries
and vaginal lacerations. A normal pre-gravid BMI was the
most predictive factor in adherence to weight gain guidelines
and avoidance of poor pregnancy outcomes like cesarean
delivery, gestational hypertension, and gestational Diabetes.
Women not adherent to the IOM guidelines had macrosomic
babies (>4000 gm. wt.). The education and counselling
content was not described in this study.

In[53], a RCT was aimed at developing and testinga
stepped-care behavioral intervention to prevent excessive
weight gain in pregnant normal weight (BMI 18.5 — 24.9
kg/n?) and overweight ( BMI 25.0- 29.9 kg/n? ) low income
women (n=110). Women were randomly assigned to the
treatment (n=57) and control group (n=53). Women in the
control group received the standard nutrition counselling
given by the healthcare providers, emphasizing taking a
daily prenatal vitamin/iron supplement and eating a
well-balanced diet. The intervention group received the
routine prenatal care counselling, plus written and verbal
information on the following topics: 1) Appropriate weight
gain; 2) Exercise during pregnancy; and 3) Healthy eating
during pregnancy. Newsletters with prompts on healthy
eating and exercise habits were mailed to participants
biweekly. A personal prenatal weight gain graph was sent to
participants after each prenatal visit and women were

provided a stepped-care structured intervention based on
their weight gain graphs. For example, ifa woman’s graphed
weight was out ofthe normal range for her BMI, she received
additional individualized nutrition counselling including a
review o fthe weight gain chart, assessment of current eating
and exercise habits, and weight gain goals. If the weight was
below normal limits she was referred to the obstetrician for
further guidance.

The nutrition counselling emphasis ranged from making
healthy low fat food choices and avoiding high fat items like
fast foods, substituting with healthier items like fruits and
vegetables, increasing walking rather than driving short
distances, more intensive interventions of a structured meal
plan with caloric goals for women who exceeded weight gain
goals. The intervention significantly decreased the
percentage of normal-weight women who exceeded the
Institute of Medicine’s (IOM) recommendations for weight
gain (33% vs 58%; p<0.05). In the group of women who
were overweight at the initial measure, 59% of the
intervention group and 32% of the control group exceeded
the weight gain recommendations of the IOM. There was no
significant intervention effect on overweight women (p =
0.09). Outcome measures included total weight gained
during pregnancy, postpartum weight at the first postpartum
clinic visit, fat consumption and energy expenditure
postpartum, neonatal birth weight and pregnancy and
delivery complications. Pregnancy and labor complications
measured were not listed.

Reference[8] examined nutrition knowledge, beliefs,
socioeconomic status (SES), and diet quality intake among
4,356 adults (2219 men and 2137 women) in the United
States. Subjects were obtained from the United States
Department of Agriculture (USDA) Continuing Survey of
Food Intakes among Individuals (CSFII). This database
maintained data on diet and nutrition variables not collected
by other surveys, such as the Diet and Health Knowledge
Survey (DHKS) which links individual diet and health
knowledge, beliefs, and perceptions to food intake. The
database represented individuals age 0 - 90 years old. Two
main measures of interest in this study were Socioeconomic
Status (SES) and education of adults in the database.

Nutrition knowledge was measured using an 11 item
DHKS tool covering knowledge, beliefs, and perceptions
about nutrition and diet. An emphasis was placed on
consumption of fruits and vegetables using the CSFII 24-hr
diet recalls. A Health Eating Index (HEI) and an Alternate
Mediterranean Diet Score (aM ED) was calculated for each
subject. Analysis showed moderate agreement between the
HEI and aM ED scores (r= 0.50; p<0.05) with an agreement
of 32.2% for age and gender matching on the instruments.
There was an association between high SES and
consumption of fruits and vegetables and the overall quality
of the diet improved for higher SES. There was no
association between education status and diet quality in
persons with low nutrition knowledge.High education level
and high nutrition knowledge were significantly associated
with high fruit and vegetable consumption, p<0.10.Based on
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this study, it was concluded that to improve diet quality,
health education should be implemented in conjunction with
SES interventions that assist with providing adequate
income.

The IOM guidelines were used in a[35] quasi -
experimental study to educate and counsel pregnant women
on exercise, weight gain, and diet in maternity and child
health clinics in Finland. Three clinics volunteered to be used
as intervention clinics while all other clinics were used as
controls. The purpose of the study was to determine if
education about diet and physical activity during pregnancy,
based on IOM recommendations, could have positive effects
on physical activity and, prevent excessive gestational
weight gain. Diet, verbal instructions and education about
nutrition counselling focused on the importance of
increasing portions ofhigh fiberbreads, fruits and vegetables,
restricting high sugar drinks and snacks to < 1/day,
instructions on acceptable weight gain patterns in pregnancy,
and a hand out of the IOM weight gain guidelines.
Counsellors were public health nurses with different
experiences and backgrounds, nurse midwives, child health
nurses, and other registered nurses with different educational
preparations who received additional training on counselling.
Counselling about exercises during pregnancy followed the
American College of Sports Medicine Recommendations of
30 minutes of moderate intensity supervised group exercise.
Exercise trainers were trained by the research teamto lead
the exercise.More women in the treatment group exceeded
the IOM BMI specific weight gain recommendations (46%
vs 30%); however, this group had more women with high
pre-gravid BMIs and low education levels at initiation of the
study. The counselling and teaching sessions had a positive
effect on fiber, fruit, and vegetable intake but had no effect
on leisure time exercise (p = 0.04; p = 0.004).

Reference[36] carried out a descriptive study to examine if
greater nutrition knowledge promoted successful weight loss
in a tri-ethnic (67% Hispanic, 18% AA, and 15% white)
group of low income overweight and obese mothers with
young children. This was a pre-post-test design where a
convenience sample of N= 141 subjects were recruited from
patients at Public Health Clinics and elementary schools
where mothers had children in attendance. The mothers who
met the criteria completed a demographic and nutrition
knowledge questionnaire and attended eight weekly weight
loss classes where diet, physical activity, and behavior
modification were emphasized. The nutrition knowledge
covered six areas: 1. prenatal nutrition; 2. child nutrition; 3.
vitamins and minerals; 4. macronutrients; 5. weight loss; and
6. the food guide pyramid. The participants’ knowledge
increased in all six areas and mothers with a weight loss >
2.27 kg demonstrated greater overall knowledge than those
who did not lose at least 2 kg of weight. Women who lost
more weight had higher pre-test (+=0.31; p<.001) and
post-test (= 0.34 p<.001) knowledge scores. Mothers who
did not lose weight only demonstrated improved knowledge
scores in two areas versus all sixareas for those whodid[36].

According to[36], Caucasian women improved their

pre-post test scores by 11%, compared with a 20% and 36%
improvement in Hispanics and African American women,
respectively (p<.05). No significant differences inknowledg
e were observed based on initial BMI categories. Mothers
who did not skip meals and attended childbirth classes had
higher pre-test scores (68%; p<.01), than those who did not
(56%; p <.05). This study’s findings support reinforcement
of information on the Food Guide Pyramid, energy nutrients,
vitamins and minerals in WIC and low income populations
[36].

Reference[28] conducted a pilot randomized study to
examine whether a goal setting contract enhanced the
effectiveness of the Expanded Food and Nutrition Education
/ Food Stamp Nutrition Education Program (EFNEP/FSNEP)
to increase fruit & vegetable consumption in low income
women in seven California counties. Participants were
randomized into a three group parallel arm study. The
control group received lessons on life skills; one treatment
group received lessons on the Food Guide Pyramid series
used by the California EFNEP/FSNEP; the other group
received the education intervention, plus completed a
contract to change their nutritional habits and were reminded
of their goals in subsequent nutrition classes. Outcome
measures were assessed to evaluate the anticipated dietary
changes pre and post intervention and one month after
intervention. Three tools were used to collect dietary
information: 1. the Health Beliefs Questionnaire, a 14-item
tool that assessed readiness to change based on Prochaska’s
stages of change; 2. a 16-item Food Behavior Checklist that
determined food consumption patterns in this population;
and 3. The Red Hutchinson Food Frequency Questionnaire
using the 5-a-day method to estimate intake of fruits and
vegetables. The effects of the dietary education intervention/
contract on the stage of dietary change — (fruits & vegetable
intake) were statistically significant at the p<.05 level when
compared to both the control and education only groups.
Continued change at follow up was observed in the contract
group.

The findings from these studies demonstrate that knowle
dge and education enhance behavior related to diet and
nutrition in prenatal women. However, knowledge alone
does not produce the desired effect of making good food
choices to prevent excess weight gain and obesity in later life.
Other psychological factors such as personal beliefs,
attitudes, resources, and the environment may also play a
role in long-term behavior changes.

4. Methodology

The purpose of this study was to determine the impact of
education about nutrition, recommended pregnancy weight
gain, and obesity health risks on actual weight gained during
pregnancy and selected prenatal outcomes among low
income women. Specific project aims were: 1) educate
pregnant women regarding appropriate nutrition during
pregnancy, recommended Institute of Medicine (IOM)
weight gain guidelines and obesity associated risks; 2)
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determine the relationship between education and actual
maternal weight gained during pregnancy; and 3) determine

the relationship between education, fundal height
measurements and maternal blood pressure during
pregnancy.

4.1. Study Design

This quality improvement project used a two-group study
to compare outcome measures of maternal weight, maternal
blood pressure, and fundal height measurements post
educational intervention. The intervention group was a
convenience sample drawn from participants at the Peach
State Women’s Healthcare Clinic (PSWHC). The control
group was drawn froma retrospective chart review.

4.2. Control and Intervention Groups

The intervention group was identified during the two week
period that the educational intervention was offered at the
PSWHC from prenatal care clients who provided consent
and met the inclusion criteria. The inclusion criteria were:
women, age 21-35 years, who were in the first or second
trimester of pregnancy with a healthy singleton pregnancy, a
Medicaid recipient, and could speak and read English. The
exclusion criteria included being on special diets (prescribed
or self-imposed), taking medications with side effects of
weight gain or loss, a complicated pregnancy, or twin
pregnancy. All participants who met the inclusion criteria
were offered the opportunity to participate in the study. It
was projected that the intervention group would consist of 20
to 30 subjects based on the average daily number of women
seen at the PSWHC. During the two week period (10 days)
that the education intervention was provided, 3 to 5 prenatal
care clients met the inclusion criteria and 2 to 3 of those
consented daily to participate for a total of 30 eligible
participants. Seven subjects partially completed or did not
complete the informed consent and demographic form
processes, or delivered prior to completion of visit #4 and
were dropped for a total of 23 participants in the intervention
group.

The control group was a historical comparison group
obtained from a sequential retrospective chart review of
women who received prenatal care at PSWHC and delivered
prior to the start of the education intervention. Charts of
women who delivered the day prior to the start of the
educational intervention were reviewed to identify women
who met the inclusion criteria with the exception of trimester
of pregnancy. Each chart was matched with a member of the
intervention group based on race, maternal age, gestational

age at the beginning of prenatal care, and maternal
pre-gravid BMI. If the chart review yielded a woman who
could notbe paired with a member of the intervention group,
that chart was skipped and the review continued until each
member of the intervention group had been matched to a
client identified through the sequential retrospective chart
review.

4.3. Instrumentation

Tools used to collect data for this project included a
demographic survey with a total of eleven items used to
describe the demographic characteristics of participants as
seen in Table 4. Data collection tables where age, race, blood
pressure, fundal heights, weights, and pre-pregnancy BMI
measurements were recorded at study entry and at four
subsequent corresponding visits were also used to collect
data for both groups. Institute of Medicine weight gain
graphs, specific to mothers’ pre-pregnancy BMIs, were used
to plot participant weights and determine if weight gains at
each prenatal visit during the study were within the IOM
recommended ranges. A copy was retained in the participant
chart for use by clinic providers to graph and monitor weight
gain prior to delivery. See sample graph Figure 2 Normal
pre-pregnant BMI weight gain graph.

Table 4. Demographic Characteristics of Participants

Variables Intervention Control Group
Group (n=20) (n=20)
N % N %
Age
21-24 13 65.0 14 70.0
25-28 3 15.0 2 10.0
29-32 2 10.0 2 10.0
33-35 2 10.0 2 10.0
Gestational Age — 1st PNC
1-18 Weeks 18 90.0 18 90.0
19-36 Weeks 2 10.0 2 10.0
Race
African-American 4 20.0 4 20.0
Caucasian 16 80.0 16 80.0
Pre-Pregnant BMI
<185 0 0 0 0
18.5-24.9 7 35.0 8 35.0
25-299 8 40.0 10 40.0
>30 5 25.0 5 20.0
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5. Implementation

When a patient who met the inclusion criteria arrived for
their appointment, the primary investigator questioned the
woman either before or after the scheduled visit in a private
room to explain the project and determine interest in
participation. Once an individual agreed to participate, she
was given a study packet and informed that it would take 10
to 15 minutes to obtain consent and review contents of the
packet. The study packet contents included a welcome letter
describing the study; the informed consent, the March of
Dimes(MOD) brochure “Nutrition During Pregnancy”,
pre-determined Body Mass Index Weight Gain graphs, an
introductory sheet of the MOD video “Healthy Choices:
What to Eat During Pregnancy” and, the Demographic
Survey.

Each prospective participant met one-on-one with the
primary investigator before or after the scheduled visit
evaluation, reviewed the informed consent, and completed
the demographic survey answered questions. The education
session was conducted in a private room at the PSWHC with
adequate number of seats, lighting and environmental
comforts. Anotherroom was available to accommodate other
family members and children.

The primary investigator reviewed the MOD brochure
“Nutrition During Pregnancy” with participant, the brochure
contents were discussed and questions answered. The
participant’s current visit weights were discussed in
relationship to the IOM weight gain guidelines and graphed
on the BMI weight graphs. A copy of the graph was retained
in the client’s record to be used by clinic primary care
providers to plot maternal weights obtained during
subsequent visits and review weight gain progress using the
graph at each follow up visit until delivery. The primary
investigator encouraged participants to watch the MOD
video in the waiting area during each subsequent visit to
PCWHC.

During the data collection period, the schedule of prenatal
clients for the day was reviewed to verify if patients that met

the project inclusion criteria were scheduled to be seen that
day. Each morning of the educational intervention period
and for the 2% month duration of the study, the MOD video
“Healthy Choices: What to Eat During Pregnancy” was
played continuously in the waiting area of the clinic.
Retrospective review of each participant’s chart was carried
out to determine actual maternal weights, blood pressure
readings and fundal height measurements recorded at follow
up visits during the two month period following the
conclusion of the educational intervention by the primary
investigator.

At the end of the 22 month study period (30 June to 14
September 2010), the comparison group data were obtained
via a retrospective chart review to collect demographic data
(including age, race, gestational age at initiation of prenatal
care, and pre-gravid BMI) and matched intervention subjects.
Each chart was matched with a member of the intervention
group on age, race, gestational age at the time prenatal care
was instituted at PSWHC, and maternal pre-gravid BMI If
the chart review yielded a woman who could not be paired
with a member of the intervention group, that chart was
skipped and the review continued until each member of the
intervention group was matched to a client identified through
the sequential retrospective chart review. Data regarding
blood pressure, maternal weights, and fundal height
measurements over a comparable two months period was
obtained and used to compare pregnancy outcomes.

5.1. Setting

Peach State Women’s Health Care Clinic (PSWHC) is the
only prenatal clinic with a Certified Nurse Midwife (CNM)
in McDonough, Georgia. The clinic mission is to provide
individual and family centered care services that place
customers and healthcare relationships first, to the
community. Comprehensive care services and choices, that
are cost effective and convenient, are offered to women
across the lifespan. The vision is to create an environment
that empowers staff, women, and families with knowledge
about health issues, provide holistic, high quality services
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that value each customer’s uniqueness and worth. Inherent in
the mission and vision are these values: family, building
mutually beneficial relationships, collaboration, social
engagement, holistic care, communication, caring, learning,
integrity, and spirituality. Most staff at PSWHC have more
than 10 year’s longevity; the Administrative/IT employee
has been with the clinic from its inception. There is one
physician and one CNM.

The demographic makeup of the community served by the
clinic is as follows; Caucasians are the majority race at
62.2%, followed by AA at 34.29%, Asians at 3.5% and
Latinos at 1.4%. Women comprise 55.7% of the population
[21]. The percent of High School graduates is at 27.1%
compared to the city of Atlanta at 11.3%[21]. The median
income in this community is between $25,000.00-
$70,000.00 per year. This population is a reflection of the
patients at the PSWHC where more than 50% are on
Medicaid for insurance coverage. The clinic location is next
door to the Health Department and provides a referral source
for WIC patients. PSWHC accepts private insurance,
Medicaid, and self- pay patients.

Rationale for the choice of the setting was the fit between
project focus, the mission, vision, and values of the clinic.
Clinic staff was very supportive of project aims and
demonstrated a willingness to provide assistance needed to
accomplish project aims.

5.2. Data Collection Methods

Data were collected using paper and pencil demographic
surveys from the intervention participants who met the
inclusion criteria and consented to participate in the study.
Subsequent data were collected via prospective chart reviews
of the intervention participants to obtain weights, blood
pressure, fundal height measurements, and pre-gravid BMIs
at subsequent visits. The charts of the comparison/control
participants were reviewed retrospectively to obtain age,
race, weights, blood pressure, fundal height measurements,
and pre-gravid BMIs at comparable gestational ages to the
intervention participants. Data were coded using sequential
numbers from 11, 2i, 3i etc. and 1c, 2c, 3c to reflect the
intervention and control subjects, respectively and entered in
data collection tables at study entry and corresponding four
visits over the two month period. All data were de-identified
at the end of the data collection period, decisions made about
outcome variables, and entered into the data collection
tables.

5.3. Participants

At the beginning of a two week period from June 29" to
July 13" 2010, a total of 102 patient records were reviewed
to identify and compile a list of prospective participants who
met the study criteria. A total of 30 patients met the inclusion
criteria and 23 participated in the intervention group. To
identify the control group, 113 patient charts were reviewed

who had received prenatal care from PSWHC in the past and
delivered.

The majority were Caucasian, age between 21-24 years
(69.6%), in the overweight BMI category (43%)

Selected control participants were matched on four
categorical variables (age, race, pre-gravid BMI and
gestational age at first prenatal care visit) to the intervention
participants. Demographic characteristics of participants are
in Table 4.

6. Data Analysis

The data analysis for this project was generated using
SPSS software version 18 and an Excel program for data
analysis.

6.1. Results

A total of 46 women were included in the study. Each
participant in the control group was matched to one
participant in the intervention group on four categories: age,
gestational age at first prenatal care visit, race and
pre-pregnant BMI. One pair did not match based on the age
categories (#23, age 22 & 25 fell in different categories);
however, since the age was within 3 years and the two
subjects matched on all other categories they were paired.
Three pairs did not match on pre-pregnant BMI categories
(pair #12, 15, and 22) but were matched on other criteria. 1)
Most participants were between 21-24 years of age (65% and
70% of the intervention and control group, respectively); 2)
1-18 week gestational age at first prenatal visit; 3) was
Caucasian; and 4) 25-29.9 k/m? pre-pregnant BMI (40% and
40% of'the intervention and control group, respectively).

There were four study outcomes of weight gain, blood
pressure, fundal height and pre-gravid BM1. Each outcome
was measured using an ordinal or continuous number then
compared to a predetermined acceptable range based on
outcome measured and gestational age. Once the outcome
variable was compared to the acceptable range, the variable
was converted to a binomial variable based on the answer to
the question, “Does the variable fall within the acceptable
range?” Yes or no. Data obtained on all four variables for the
two groups, during four prenatal visits at corresponding
gestational ages were analysed in SPSS statistical software
version 18. A comparison of groups with outcome variables
is shown in Table 5. Actual weight gained was determined
by subtracting previous visit weight from current visit weight.
If weight gain was more than four pounds and two pounds in
the first and second trimesters respectively, the data were
categorized as falling outside the parameters of the IOM
guidelines, and therefore a “not appropriate” weight gain.
The control group had more acceptable weight gain and
blood pressure subjects compared to the intervention group.
The investigator reviewed participants in the first trimester
who began prenatal care at 12 weeks or less.
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Table 5. Comparison of Groups with Outcome Variables
Variables - Within Accepted Intervention Group (n=20) Control Group (n=20) pF‘i/saﬁlelf’ ngpsgle?cid
Parameters Chi-squaretest)*
N % N %
First Visit:

Weight 16 80.0 16 80.0 1.000
Blood Pressure 13 65.0 19 95.0 *0.04
Fundal Height 20 100.0 20 100.0 **na

Second Visit:

Weight 15 75.0 17 85.0 .695
Blood Pressure 15 75.0 18 90.0 407
Fundal Height 20 100.0 20 100.0 **na

Third Visit:

Weight 16 80.0 17 85.0 1.000
Blood Pressure 14 70.0 13 65.0 1.000
Fundal Height 20 100.0 20 100.0 **na

Fourth Visit:

Weight 19 95.0 16 80.0 342
Blood Pressure 13 65.0 15 75.0 731
Fundal Height 20 100.0 20 100.0 **na

Aim 1: Educate pregnant women about nutrition during
pregnancy, recommended IOM weight gain guidelines and
obesity associated risks. The intervention group received
individualized education about nutrition during pregnancy,
before or after their scheduled visits, using the MOD
brochures. Current IOM recommendations on weight gain
were reviewed, as well as risks associated with gaining over
the IOM recommended ranges. Weights for each visit,
during and following the educational intervention, were
graphed on the predetermined BMI weight graphs and
maintained in patient records for use with follow up
education and counselling about weight management by the
clinic staff.

Aim 2: Determine the relationship between education and
actual maternal weight gained during pregnancy. A primary
outcome in this study was the rate of weight gain between
groups. Chi square test was used to analyse the relationship
between education and weight gain. There was no
statistically significant relationship between education and
weight gain on any of the four visits as seen in Table 5.

Aim 3: Determine the relationship between education,
maternal blood pressure, and fundal height measurements
during pregnancy. There was a statistically significant
relationship between education and maternal blood pressure
on the first of four visits (p = 0.04). There was no statistically
significant relationship between education and maternal
blood pressure on the other three visits. There was no
variability in fundal height measurements in both groups
with no statistical significance between fundal height and
education.

7. Formative Evaluation

The intervention participants’ knowledge about pregnancy

weight gain related to Body Mass Index (BMI), appropriate
pregnancy weight gain, and obesity health risks was
reinforced by clinic staff on each visit. They enjoyed
observing the process of graphing individual weights on the
predetermined weight gain graphs, sharing their curiosity to
find out their weight status relative to the IOM guidelines.
The clinic staff made positive comments about the weight
graphs, liked the video for the information provided in an
appealing format, but only used the weight graphs
sporadically. Upon retrospective review of patient records,
the Primary Investigator noted that the weight graphs were
not being consistently used during each follow-up visit with
women in the intervention group, so it was necessary for the
PI to remind the staff and Certified Mid wife to use the graphs
in designated patient records.

7.1. Summative Evaluation

Individualized education of patients and matching on four
variables is time consuming. When the PI returned to the
clinic to answer project related questions from patients and
staff, the video was playing in the waiting area and the
weight graphs were retained in the patient charts.

8. Discussion

This education intervention coupled with the use of IOM
weight gain graphs did not significantly reduce weight gain
during pregnancy in this sample of low income women.
Probable contributing factors include: 1) controls had a
longer exposure to standard care; from first prenatal visit to
delivery, while the intervention participants were exposed to
the intervention in the first or second trimester only; 2) small
sample size (n = 40) of this project; 3) length of post
intervention follow up of intervention participants for two
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months post intervention compared to follow-up that
continued to delivery in similar studies[5],[53], provider’s
inconsistent use of the BMI weight gain graphs to monitor
weight gain and provide appropriate feedback to women
regarding weight gain; 5) over 60% of participants were in
the higher BMI categories (overweight plus obese)
prenatally, making it more difficult for them to maintain
minimal weight gain during pregnancy.

In[36] study, participants were exposed to the nutrition
education intervention over an eight week period and
received continued reinforcement of the education up to
delivery. In[5],[8],[36] studies, all study samples were n >
100 participants. The current study sample was n = 40. Post
intervention follow up in all reviewed studies was from the
first prenatal visit up to delivery. This was not the case in this
study.

In the study by[53] the use of weight charts improved
weight gain of pregnant women within the IOM guidelines.
In this study the providers were instructed on use of the BMI
specific weight gain charts to calculate appropriate weight
gain for patients. The providers were also encouraged to plot
the patients’ weight at each visit on the graph and use the
plotted weights to reinforce appropriate weight gain with
each pt. in the study. However, review of the IOM BMI
based weight-gain graphs on the charts of the intervention
group indicated that not all providers were consistently using
the graphs as instructed. The inability to track active
involvement of provider’s use of the weight gain graphs to
educate, counsel, and monitor weight gain could have
contributed to findings.

Previous studies have all indicated that normal pre-gravid
BMI and individualized counselling or nutrition education
are the most predictive of weight gain within IOM guideline
s[36],[53],[5]. In these studies, the findings were compatible
with[5] findings that a normal pre-gravid BMI is most
predictive of appropriate weight gain during pregnancy.
Most participants in the intervention group were in the
overweight category for BMI. For example, 65% of women
in the intervention group were in the overweight/obese BMI
categories. This was the same finding in[35] study. The
literature indicates that pre-pregnant BMI is an independent
risk factor for excessive pregnancy weight gain in low
income populations. This project included a pre-pregnancy
BMI category of >30 kg/m?. The project findings may have
been strengthened by dividing that category into BMI
categories of 30-39 and >40 to achieve more similar matches
in 3 of the pairings. For example these matches were
dissimilar for BMI category pairs #12, BMIs -41.6 & 33;
#15- BMIs 35.5 & 23, # 22-BMIs 20 & 29.

In[53], where educational interventions positively
impacted appropriate weight gain, additional interventions
applied, coupled with individualized education sessions. For
example, weight gain contracts between study participants
and investigators were used, the patients kept tract of their
weight on weight gain graphs at home and graphs were
monitored by the care providers on subsequent visits. These
added interventions were not used in the current study and

may have impacted the lack of positive correlation between
educational intervention and appropriate weight gain.

In[53], the use of weight charts improved weight gain of
pregnant women within the IOM guidelines. In this study the
providers were instructed on use of the BM I specific weight
gain charts to calculate appropriate weight gain for patients.
The providers were also encouraged to plot the patients’
weight at each visit on the graph and use the plotted weights
to reinforce appropriate weight gain with each patient in the
study. However, review of the IOM BMI based weight-gain
graphs in the charts of the intervention group indicated that
all providers were not consistently using the graphs as
expected. The inability to track active involvement of
provider’s use of the weight gain graphs to educate, counsel
and monitor weight gain could have also contributed to study
findings.

Other contributing factors to the lack of statistical
significance between education and blood pressure
measurements in all 4 visits could be related to the fact that
some blood pressure values were in the pre-hypertension
category, versus the hypertension category as classified by
the Seventh Report of the Joint National Committee on
detection and prevention of hypertension[50]. Gestational
hypertension has been associated with chronic stressors and
release of corticortropic releasing hormone (CRH) which
prematurely stimulates the physiologic pathways that begin
labor and delivery. Chronic stress during pregnancy in this
population also induces gluconeogenesis and lipolysis
contributing to excess pregnancy weight gain andobesity
[67].

Use of a convenience sample may have limited the study,
but was offset as much as possible by using a matching
control group. Other limitations of this study include a small
sample size and inability to generalize findings. In addition,
findings may have been more significant if additional
interventions such as the food diaries, or self-monitoring
contracts had been included in the intervention plan.

8.1. Implications for Practice

The IOM recommendation that pregnancy weight gain be
tracked using pre-pregnant BMIs is not implemented in
practice. There are gaps between the evidence and practice in
prenatal care services. The use of BM I weight graphs to track
and manage weight gain in this population has been
successfully documented in the literature[5],[53]. It might
have been appropriate to focus on educating the staff and
care providers in the use of the IOM weight gain graphs.
Individualized education and counselling is time consuming.
Therefore, the use of an appropriate tool like the IOM weight
gain graph in patient records for weight management and
counselling, and a DVD in the waiting area could achieve
positive outcomes. Follow up on anecdotal comments about
the video and MOD brochure for implementation in the
clinic may improve outcomes in the future.

When placed within the framework of the Theory of
Reasoned Action, findings of this study should be explored
for other variables that may have impacted the outcomes of
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the study. The intervention in this study provided nutrition
knowledge and ongoing assessment of weight gain. However,
it was not possible to control for financial resources or the
attitudes of others close to the pregnant women as part of
behavioral intent, or subjective norms. Within each of these
components ofthe TRA, there were variables that could have
influenced the choices made by study participants that
compromised making good nutrition choices. For example,
if the woman already had children, changing the diet may
have been difficult for the woman in light of others in the
household. If other women surrounding the study participant
were not supportive of diet changes or exercise, the pregnant
women may have believed that the consequences of
excessive weight gain would not affect them because it had
not affected others.

9. Conclusions

Premised on examining the impact of knowledge about
nutrition, recommended pregnancy weight gain, complicati
ons of excessive weight gain, and obesity related health risks
on actual weight gained during pregnancy among low
income women, this study set out to educate pregnant
women about appropriate nutrition during pregnancy,
recommended weight gain guidelines, obesity associated
risks, to determine if there is a relationship between
education and actual weight gained during pregnancy, and
whether or not there is a relationship between education and
selected prenatal outcomes. A two group design compared
outcome measures of maternal weight, blood pressure,
pre-pregnant BMI and fundal height measurements post
education intervention among 40 low income women was
used. The intervention group was a convenience sample of
prenatal care patients who received individualized education
about nutrition during pregnancy, obesity risks, and IOM
weight gain guidelines. Weight gain was plotted on
pre-determined BMI weight gain graphs during 4 visits
post-intervention for two months. The control group,
derived from a sequential retrospective chart review was
matched with intervention participants on four variables.
The results indicated no statistical significance between
education and study variables except education and first
visit blood pressure @ p = 0.04.

These findings would lead one to infer that, if a pregnant
woman gained excessive weight between prenatal visits,
simply counselling and educating her on appropriate
nutrition during pregnancy may not be effective. Feelings of
frustration and disappointment in progress may lead to a
sense of helplessness and powerlessness, further hindering
progress towards maintaining the recommended weight.Clin
ically, gaps exist between evidence and practice in prenatal
care. Use of pre - determined weight gain graphs and,
consistent individualized education offer successful evidenc
ed based interventions.

Knowledge alone did not change eating behavior and
consequently weight gain. This finding is consistent with the

literature review which indicated that pregnancy weight gain
is a multifactorial concept. Therefore, a reinforcement of
other contributing factors such as social or family support,
readily available food items, Health Care Provider approval
of the recommended pregnancy weight gain are significant
contributors to maintaining appropriate weight during
pregnancy. In future, interventions should be applied in a
holistic fashion to assist pregnant women at risk of gaining
excessive weight. While nutrition knowledge and weight
gain monitoring are important, other activities re-inforce a
sense of being in control of gaining appropriate weight.
Discussions of how a woman feels about her progress or
needs for additional interventions should also be included in
clinic visits.
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