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women and their unborn child. This study indicates that pregnancy
provides an opportunity for women to reassess their current health
behaviors and an opportunity for health professionals to support
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positive behavior change. Structuring health systems so that they

Ministry of Health, Baghdad,

support women to adopt and maintain positive health behaviors

Iraq.

Women‟s reported health behaviors before and during pregnancy: A
retrospective study 14 should be a public health priority. Further
research should be conducted with health professionals to gauge how they perceive their role
in the care of pregnant women, along with the exploration of appropriate interventions during
the antenatal period.
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INTRODUCTION
Maintaining a health-promoting lifestyle is defined as controlling certain behaviors and
selecting appropriate behaviors in daily life for one’s own health. Health promotion behavior
is a multifaceted model of perception, self-initiated action or practice.[1] It is a response to the
World Health Organization’s (WHO’s) goal of ―health for all‖.[2] According to Pender,
health-promoting lifestyle behaviors include nutrition, exercise, stress management, health
responsibility, spiritual improvement, and interpersonal relations.[3]
During pregnancy, health-promoting lifestyle leads to a reduction in risk factors and an
improvement of infant’s health. Nowadays, the mortality of pregnant women is one of the
key indices of health in all countries. This has both direct and indirect impacts on pregnancy

www.wjpr.net

Vol 8, Issue 5, 2019.

234

Zainab et al.

World Journal of Pharmaceutical Research

outcomes. The health of pregnant women - as a vulnerable group - is of particular importance
in the healthcare systems.[4] In fact, a large number of physiological, psychological, and
social changes occur during pregnancy. The mother’s adjustment to these changes is highly
important.[5] Rubin stated that it is necessary for pregnant women to acquire 4 maternal
duties, the most important of which is seeking for safety. Therefore, the following healthpromoting behaviors are essential for giving birth to a healthy infant. Although a great body
of evidence exists with respect to the benefits of health-promoting behaviors, getting people
to adopt a healthy lifestyle is challenging.
Unfortunately, many women are against the application of healthy behaviors during
pregnancy. For example, there is a decrease in the level of physical activity as pregnancy
progresses. Physical activity on pregnancy has many positive effects on the health of the
mother and fetus.[6] These include better health-related quality of life, reduction of stress and
depressive symptoms, less delivery pain, a lower rate of cesarean delivery, lower risk of
obesity, self-efficacy, and better body image.[7] Overall, pregnant women faced the challenge
of continuing physical activity during pregnancy.[8] Self-efficacy has been defined as an
individual’s perceived belief in having the ability to benefit from one’s personal sources of
motivation and organization and acts to reach a specific goal.[9] Self-efficacy is a strong
predictor of health behaviors, and also initiation and maintenance of exercise during
pregnancy.[10] Bandura indicated that the theory of self-efficacy provides a convincing
explanation of the reasons for behavior change.[11]
In fact, there exists an underlying structure for better performance.[12] Pregnancy provides an
opportunity for behavioral interventions[13] and improvement of women’s and their children’s
health.[14] Minimizing concerns related to behavior change is the best motivation for pregnant
women.
Background
Women who are obese and pregnant have a higher prevalence of intrapartum and fetal
complications and maternal health issues that can lead to negative effects and poor health
outcomes.[15] The Centers for Disease Control and Prevention (2018) has stated that obesity
rates are increasing across the life span. In the United States, 35.7% of the adult population is
obese. The American College of Obstetricians and Gynecologists has defined women who
have a body mass index of 30 kg/m2 or greater before pregnancy as being obese.[16]
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Although obesity rates are similar for both men and women, approximately 8% of women are
considered to have extreme obesity, which is defined as a body mass index greater than 40
kg/m2.[17] ACOG recommends limiting gestational weight gain in this group to 5 to 9 kg, or
11 to 20 pounds. Obesity in pregnancy can be associated with significant negative fetal and
maternal health outcomes, including hypertension, preeclampsia, gestational diabetes, an
increased incidence of mechanical birth interventions, and stillbirths. Interventions that
enable obese women to avoid excessive or additional weight gain in pregnancy can positively
affect a woman’s health during the pregnancy but also in the long term by introducing
healthful behavioral changes that may be maintained afterward.[18] The Centers for Disease
Control and Prevention (2018) has determined that obesity is a complex problem requiring a
multifaceted approach, including modifying behavior and environment to promote a lifestyle
of healthful eating and physical activity. Olson and Blackwell[19] and Shelton and Lee[20]
noted that significant lifestyle transitions, such as pregnancy, can act as motivators and offer
a window of opportunity to implement new behavior changes into a person’s life. Although
improving gestational outcomes and decreasing gestational weight gain have been the
emphases of multiple studies, identification of specific barriers for women who are obese and
pregnant could also help women achieve a positive lifestyle behavior change. A lifestyle
behavior change can have a lifelong effect on the health of a woman and her family. By
identifying primary motivators for making lifestyle changes, clinicians can focus
interventions to promote sustainable changes. The purpose of this integrative review was to
explore the literature to identify what motivators and barriers can influence health behavior
change among women who are obese when they become pregnant.[21]
Regular physical exercise is associated with better physical and mental health. In Sweden, as
well as in the US, the general recommendation for adults, including pregnant women, for
physical activity is at least 30 minutes of moderate intensity on most days of the week.
Two Norwegian studies investigated the level of physical activity among pregnant women
and reported levels of activity for regular exercises of 81%, 69% and 11% before pregnancy,
in the first and in the third trimester respectively, whereas a British study found that 65% of
women in gestational week 13 achieved at least 30 minutes moderate or vigorous daily
activity.
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Some recent studies have investigated physical activity during pregnancy and the first year
post-partum and report an association between physical activity and a lower risk of
hypertensive complications, fewer symptoms of nausea, vomiting, and low back pain.[22]
Furthermore, physical activity during pregnancy was associated with an improved healthrelated quality of life, lower postpartum Body Mass Index (BMI) and fewer depressive
symptoms.[23]
In a current meta-analysis by Streuling et al.[24] with randomized controlled trials on healthy
pregnant women, with increased physical activity as the only intervention, the authors
conclude that physical exercise during pregnancy might be successful in restricting
gestational weight gain.
Over the past 3 decades, the incidence of obesity among children and adolescents has
increased dramatically. In Europe, the incidence of overweight body mass index [BMI][25]
kg/m2 or obesity (BMI >30 kg/m2) among pregnant women ranges between 33% and 50%.
2,3 Obesity is a high-risk factor for several pregnancies and delivery complications such as
gestational diabetes, gestational hypertension, and preeclampsia.[26] The risk of giving birth to
a macrosomic neonate increases proportionally with increasing BMI.[27] Birth traumas, severe
asphyxia, and neonatal hypoglycemia are all related to fetal macrosomia.
The risk of macrosomia as well as the risk of pregnancy complications are independently
related to gestational weight gain (GWG),[28] and high GWG is a predictor of obesity in
infancy and adulthood.[29] The 2009 Institute of Medicine (IOM) recommendations advise
obese women to limit their GWG to 5-9 kg. Additional weight gain is associated with a risk
of 2- to 3-fold excess weight retention after birth. Some observational studies indicate that
these limits for gestational weight gain are optimal for the outcome of mother and child,10
and even a GWG of 5 kg or less may reduce the number of complications without increasing
the number of adverse outcomes.[30]
There are good opportunities to introduce lifestyle interventions during the antenatal period.
A recent meta-analysis concluded that lifestyle interventions in Physical activity during
pregnancy reduces the risk of macrosomia and gestational diabetes but may be difficult to
achieve.
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An economic evaluation of nonpharmacological interventions for weight management in
nonpregnant women, undertaken by the National Institute for Health and Clinical Excellence,
found that diet-based interventions were less costly than interventions based on physical
activity.
Only a few studies have measured the isolated effect of a physical activity intervention based
on a pedometer. Few studies have shown a beneficial effect on type 2 diabetes, and some
have resulted in a modest weight loss in nonpregnant obese participants.
A randomized controlled study has shown that a pedometer-based intervention could reduce
weight retention after birth, but no studies have investigated the isolated effect of a
pedometer intervention on weight gain during pregnancy.[31]
a pregnant woman who is obese is understood to be dependent on the stage of change that she
is in during this phase of her life. The pre-contemplation stage begins the cycle as a time of
consciousness-raising; however, self-efficacy is low, and the negatives seem difficult to
overcome, which makes change unlikely. The identification and elimination of barriers
during this phase can assist in moving to the next stage of change. During the contemplation
phase, a person is aware of the benefits of changing behavior but is also aware of the
challenges of changing, which can cause ambivalent feelings toward modifying behaviors.
The motivation for a positive change is an important part of the contemplation phase that
allows the person to move forward with a lifestyle change. The preparation phase allows for
social liberation, during which time the pros begin to equal or outweigh the cons of making a
significant lifestyle change, and self-efficacy increases. When a person reaches the action
phase, there is a rapid increase of self-efficacy, the pros outweigh the cons, and self-liberation
takes place.[32]
Identifying barriers and motivators for healthier lifestyle behaviors in a population of interest
can help individuals in this population move through the stages of change.[33] Identifying
barriers can also lead to the creation of a more successful intervention. Identifying barriers to
change during the pre-contemplation stage and barriers and motivators during the
contemplation stage can aid in creating focused interventions to promote positive health
behavior change that leads to the action and maintenance stages of change.
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Pre-Contemplation Stage of Change
The pre-contemplation stage of change is identified as the time when people do not intend to
take action or make a change in the near future. This stage is further recognized as a time for
consciousness-raising in which a person can experience negative emotions, such as worry and
anxiety related to unhealthful behaviors and lifestyle.[34] noted that an environmental
evaluation needs to occur through which the person can identify barriers to making positive
lifestyle changes. The identification of barriers to making a lifestyle modification should
occur during this stage. Barriers often have similarities in certain populations.[35]
Women participating in five studies identified barriers to achieving a positive lifestyle change
that was specific to their own situations[36] lack time to make lifestyle modifications was
identified in one study. A lack of awareness of the importance of routine care was identified
as a barrier in another study. Stress, social norms, and a lack of structure and discipline were
also identified as barriers to making a positive lifestyle change. Women reported that low
self-esteem, tiredness, depression, and the physical constraints of pregnancy were barriers to
making a lifestyle modification. Medical complications were identified as barriers to lifestyle
change as well. Six of the studies did not include self-identified barriers to making lifestyle
changes.
Over the last two decades overweight and obesity rates have reached epidemic proportions
worldwide, with no evidence that these levels are abating. Globally, obesity rates have almost
doubled in adults (2, 4, 5) and children are also „getting fatter‟.[37] In Australia, 54 percent of
the adult population is overweight. More specifically, 35 percent of Australian women of
child-bearing age (ages 25-35) is overweight or obese.[38] Similarly, in the United Kingdom
(2004) 41 percent of women are overweight (25%) or obese (16%) and in the United States in
the 20-39 age group, 52 percent are overweight and 29 percent are obese.[39] For women,
most weight gain occurs between the ages of 25– 44, the period recognized as the childbearing years.[40]
This has public health implications as obesity is associated with many medical conditions and
is linked to an increase in mortality.[41] Associated medical conditions include; insulin
resistance and type II diabetes, stroke, sleep apnoea, high blood pressure, dyslipidemia,
cardiovascular disease, gall bladder disease, hyperuricemia, osteoarthritis, and some
cancers.[42] Likewise, there is a risk to the fetus, such as congenital abnormalities and
susceptibility to overweight and obesity in childhood and into adulthood.[43] Obesity is linked
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to an imbalance between energy input and energy expenditure, which often results from a
high-calorie diet and increasing sedentary behaviors. Studies indicate that a significant
proportion of the population does not achieve the recommended levels of fat, fiber, sugar,
zinc, calcium, and iron and that pregnancy is a life event which promotes a sedentary
lifestyle.[44] Participation in physical activity is lower among pregnant women than nonpregnant women, with most women decreasing their level of physical activity within the first
20 weeks of pregnancy. This is despite the recommendations for pregnant women who have
uncomplicated pregnancies to be physically active for 30 minutes or more on most, if not all
days of the week.[45]
Despite the plethora of evidence regarding the benefits of a healthy lifestyle in disease
prevention, women continue to conceive while having a BMI greater than 25, gain excessive
gestational weight become increasingly less active and eat calorie dense nutrient poor foods.
Transition into motherhood should occur with well-established health behaviors, so as to
optimize the health outcomes of both mother and offspring.
This means that the short- and long-term health status of women and children are being
significantly compromised by factors such as pre-pregnancy weight, excessive gestational
weight gain, poor diet, and physical inactivity.[46]
DISCUSSION
Physical activity behavior Pregnancy is a life event that seems to support sedentary
behaviors.[47] Although physical activity can be a protective factor for many pregnancyrelated disorders, this research indicates that too few pregnant women are sufficiently active.
This is a public health concern as physical inactivity may increase a pregnant woman‟s risk
of gaining excessive weight and developing illnesses such as preeclampsia and gestational
diabetes.[48] This study found that women who report being physically active before
pregnancy are more likely to remain physically active during pregnancy, compared to those
who report being physically inactive before pregnancy. However, a large number (40%) of
healthy, otherwise active women decreased their physical activity during pregnancy.
Comments by the women gave some insight into why this was so. ―I’ve got an exercise bike
at home but I haven’t really been on that since I got pregnant cause I lost my energy‖ and ―I
was doing a lot of walking, Pilates and yoga. I didn’t do any of that at all while I was
pregnant, I completely stopped‖. Remaining physically active during pregnancy is extremely
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important as it predicts a greater likelihood of post-partum physical activity.[49] Rarely does
physical activity return to the same levels after childbirth, with an increase in physical
activity post pregnancy unlikely for most women.[50] However, women indicated that the
excess weight inhibited physical activity, with statements such as: ―I tried to keep walking
but by the end it lessened because Women‟s reported health behaviors before and during
pregnancy: A retrospective study 11 after about 10 minutes I was sore, I could feel the
pressure and I couldn’t be bothered… it took a long time to get back into it afterward‖. This
supports the need for alternative forms of physical activity, such as water-based activities to
be available and promoted by health practitioners to women in the early stages of pregnancy.
Dietary behavior to date there are few studies that have investigated the dietary behaviors of
pregnant women.[51]
In this study, almost two-thirds of women reported they met the Australian recommendations
for fruit and vegetable consumption. This is in contrast to a study conducted in New South
Wales (NSW) and Queensland (QLD) Australia with pregnant women, whereby few women
reported eating the recommended daily intake of fruit (9.2% (NSW); 13% (QLD)) and
vegetables (2.7% (NSW); 7% (QLD)), and about one-third reporting that they consumed half
the recommended serves of fruit and one-third of the recommended serves of vegetables. The
lower reported levels of fruit and vegetable consumption in these two studies may reflect the
lower education level of the participants. More than 60% of participants in this study were
university educated, while more than 60% of participants in the QLD study and 77% in the
NSW study did not finish high school. The reported level of income was also lower in these
studies, highlighting the impact of socioeconomic factors on health behaviors.[52]
The women in this study did report making significant changes to their diets during
pregnancy. The decreased consumption of fast food may be related to public education in
Australian aimed at women in the first trimester that informs them of foods to avoid for
Listeria.[53] This demonstrates the capacity of public health education programs and the
positive impact that health professionals can have on pregnant women‟s health behavior.
Women‟s reported health behaviors before and during pregnancy: A retrospective study 12
also indicates that pregnancy is a life event that provides an opportunity to intervene and
encourage the adoption of health-enhancing behaviors. Weight management Maternal obesity
during pregnancy is linked to a number of adverse outcomes for mother and child.[54]
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However, as with previous research, more than half the participants in this study reported that
they gained weight beyond those recommended for pregnancy.[55] Assessment of weight is a
routine antenatal care procedure, yet the majority of women had little or no idea of the
importance of gestational weight gain on health, with typical comments such as, ―I was
weighed every time, but I had no idea what I should have weighed‖. The lack of concern for
weight gain reported by the women in this study may reflect their lack of knowledge about
the health implications of excessive weight gain. This indicates a need for weight
management education during the antenatal period so that women understand the healthy
weight gain parameters and the implications of excessive weight gain for themselves and
their unborn child. Research indicates that education around weight management does affect
pregnant women‟s weight gain. The optimal impact of weight management advice is
achieved when medical professionals commence education at the time of pregnancy
confirmation and this is continued throughout the pregnancy.
The growing prevalence of overweight and obesity among expectant mothers has a complex
etiology. Although it may be driven by a diet rich in foods that are high in energy, fat, and
sugar, and poor engagement in physical activity during pregnancy[56], contextual factors such
as the physical environment and the mother’s social network and emotional well-being likely
also contribute. In pregnant women with increased adiposity, these behaviors have been
associated with increased risk of excess gestational weight gain (GWG), heightening the
incidence of adverse pregnancy outcomes and long-term health consequences for the mother
and her offspring.[57] Improving diet and physical activity behaviors during pregnancy can
improve short-term pregnancy outcomes as well as longterm maternal and offspring
health.[58]
Women often perceive a number of barriers and facilitators to changing health behaviors
during pregnancy.[59] However, compared with normal-weight women, women with a higher
BMI may perceive greater barriers to adopting lifestyle changes, which can outweigh
facilitating influences.[60] Thus, effective antenatal lifestyle interventions are urgently
required to assist overweight and obese pregnant women to implement healthy behavior
changes to improve health outcomes.
Formative qualitative research has identified obese women’s perceptions of barriers and
facilitators to changing diet and physical activity during pregnancy, which may be
categorized as: physiological; emotional; environmental; cognitive; and interpersonal
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factors.[61] Perceived barriers often outnumber facilitators among women, resulting in reduced
self-efficacy to initiate change. Additionally, barriers and facilitators may differ depending on
a woman’s environment. Thus, identification of contextually relevant barriers to behavior
change is a critical step in the design of effective interventions. Some trials have performed
pilot or feasibility testing to gain participant feedback on planned interventions.[62]
Qualitative data and pilot testing during developmental stages of an intervention can refine
methods for large-scale trials, increasing the likelihood of success. Two recent qualitative
studies have explored pregnant women’s thoughts, ideas, and perceptions of the design of
trials to encourage healthy GWG. In the first study[63], to aid the development of an ongoing
lifestyle intervention among overweight and obese African-American pregnant women,
participant interviews based on the social-ecological model were used to assess women’s
perceptions of a healthy GWG and any barriers or enablers they perceived to healthy eating
and physical activity.
In the second study among low-income, overweight and obese women, focus groups were
conducted to inform the design of an ongoing stress-reduction intervention to target the root
cause of lifestyle behaviors which influence GWG.[64] Assessing behavior change: measuring
how an intervention leads to behavior change to assess whether an intervention changes
behavior, we must measure any changes in target behaviors as well as behavioral constructs.
In previous randomized controlled trials among overweight and obese pregnant women,
subjective and/or objective measures of dietary and physical activity behaviors targeted by
interventions to improve pregnancy outcomes have not always been reported.[65] Trials
aiming to reduce GWG via a diet and exercise intervention and via a dietary intervention
alone did not report changes in diet and physical activity – the behaviors directly influencing
GWG. The former study employed behavior-change theory and techniques.
Similarly, an intense dietary–behavioral intervention aiming to reduce GWG, infant birth
weight and the incidence of gestational diabetes, which also employed behavior-change
techniques, reported only the frequency of certain foods consumed the day before the first
and final study visits during pregnancy. Although this provides some knowledge of the
participants’ diet, it is not sufficient to provide a reliable estimate of changes in energy and
nutrient intakes which may affect GWG. Some trials measure adherence to intervention
recommendations for these behaviors, but not the overall improvement, if any, in dietary or
nutrient intakes or activity levels.[66]
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The tide may be shifting, however, as recently published antenatal intervention trials have
reported changes in dietary and physical activity behaviors and clinical outcomes among
overweight and obese pregnant women, namely the incidence of infants born large-forgestational-age and gestational diabetes.[67] Contemporary trials have also measured changes
in psychological behavioral constructs, such as self-efficacy, well-being, and depression.[68]
Researchers are also now designing patient-informed interventions which have a strong
psychological focus.[69] Measuring alterations in psychological behavioral constructs, or
performing mediation analyses, might provide insight into the underlying mechanisms by
which an intervention may change behavior. For example, a recent study protocol details how
it will statistically measure the mediating effect of social support, self-efficacy, selfregulation, and motivation – as measured by individual questionnaires – among women
enrolled in a dietary and physical activity intervention to manage GWG.
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