Geyer, J Obes Wt Loss Ther 2013, 3:1
DOI: 10.4172/2165-7904.1000158

-
SN,
Y%
P! T
&
3 <
<= S

Research Article Open Access

Overweight and Obesity in the Reproductive-Age Population of the Central
Pennsylvania Women'’s Health Study

Geyer N*
Research Technologist Ill, Department of Public Health Sciences, Division of Epidemiology, Penn State University, Pennsylvania, USA

Obesity & Weight Loss Therapy

Abstract

Over 54% of currently non-pregnant women aged 18-45 in Central Pennsylvania are overweight or obese. To
examine the overall health effects in women, the Central Pennsylvania Women’s Health Study (CePAWHS) had 2,002
women aged 18-45 complete a Random Digit Dial (RDD) general population telephone interview on their health status
and health risk indicators for adverse pregnancy outcomes. This study of the CePAWHS population examined the
correlates of overweight and obesity in a unique sample of reproductive-age women. The survey measured a large
number of health-related variables including pregnancy history. This study also considered whether the definition of
obesity affects the identification of correlates. Telephone interview participants were categorized as normal overweight
or obese according to the BMI index and analyzed as BMI continuous. ANOVA and Chi-square tests were used to
examine differences between BMI continuous and categorical variables. Odds ratios from logistic regression models
and linear regression from ANCOVA were used to examine cross-sectional associations of the BMI continuous and
categorical. Of the population, 27% were overweight and 25% obese using the BMI index and had a mean BMI of
26.99 * 6.95. Other variables analyzed included environmental factors, pregnancy outcomes, and health habits and
conditions. This research found that obesity in reproductive-age women is associated with a variety of environmental

and health-related factors.
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Introduction

Obesity is an epidemic that adversely affects health in women of
childbearing age, putting them at risk for cardiovascular disease, type II
diabetes, hypertension, and many other chronic disorders [1-3]. Stigma
attached to obesity in some cultures can lead to depression and anxiety
[2,3], and is often associated with poor levels of health status [4].
Obesity and its associated health effects are more prevalent in women
than in men: with the female to male difference in obesity was +4.6%
[5]. Some reasons are that people are now consuming more calories and
participating less in physical activity [1,6,7]. It also appears that cultural
practices, economic growth, and modernization of food markets are
also contributing factors to the obesity epidemic [1,7]. The goal of this
study is to examine the behavioral, environmental, and personal factors
of obesity in women using social cognitive theory.

Social cognitive theory provides a framework for understanding
health-related variables such as behavioral, environmental, and
personal factors. It has been applied to healthy eating behaviors in
women and children [8,9]. In a population looking at Asian Americans
immigrants found that environmental influences influenced health
perceptions of obesity [8]. In addition, how mothers view providing
healthy foods and limiting unhealthy foods are effective in prevention
of obesity in their children [9]. There also was a strong connection of
TV viewing and self-control as prevention of obesity [8,9]. In addition,
a study using the Nurses’ Health Study found a connection in women
with prolonged TV watching and obesity [10]. Other studies applying a
similar theoretical framework found that as physical activity and sleep
decrease, hours sitting per day increases causing BMI to increase [11-
14]. In addition, one factor influencing weight during the childbearing
years is pregnancy history, since weight gain during pregnancy can
carry over into post-pregnancy weight-other health-related and
environmental factors also play a role. This study integrates behavior
indicators, health indictors, and demographic variables into the model.

This study examines the correlates of overweight and obesity in a
unique sample of reproductive-age women from a survey that measured
a large number of health-related variables including pregnancy history
(according to SCT). The study also considers whether the definition
of obesity affects the identification of correlates. The main hypothesis
is obesity is dependent on different health-related, behavioral, and
environmental variables. Another hypothesis was that there was no
difference between using BMI as a continuous and categorical outcome
of interest.

Materials and Methods

The Central Pennsylvania Women’s Health Study (CePAWHSY)
included a population-based survey of women of reproductive
age residing in a predominately rural 28-county region in central
Pennsylvania. The original purpose of the survey was to estimate the
prevalence of multiple risk factors for preterm birth and Low Birth
Weight (LBW), identify subpopulations at greatest risk, and provide a
baseline for a prospective cohort study to link pre-pregnancy health
with pregnancy outcomes. The study was reviewed and approved by the
Institutional Review Board of the Penn State College of Medicine and a
certificate of confidentiality from NIH (CC-HD-04024) was obtained.

Sample and data collection

A Random-Digit Dial (RDD) telephone survey was conducted
between September 2004 and March 2005. Inclusion criteria were female
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gender, age 18-45 years, residence in the 28-county target region, and
English or Spanish speaking. The study sample was obtained using a
disproportionately stratified RDD design, oversampling rural counties
and areas with high minority populations. The final sample of 2,002
women represented a cooperation rate of 63% (Cronbach a=0.83), and
the sample was highly representative of the target population with regard
to age, race/ethnicity, educational level, and poverty status. Further
details of the sampling design, response rate, and representativeness
have been previously published [15].

For purposes of this analysis, the following exclusion was imposed:
currently pregnant (n=77). Currently pregnant women were excluded
because it is expected that they would inflate average BMI and impact
the number of overweight and obese cases. In addition, there were
44 individuals who had missing data for BMI calculation, which was
computed using self-reported weight and height. Thus, the analytic
sample for this paper is 1,881 women.

Measures

Obesity was operationalized by one definition based on the Body
Mass Index (BMI) scale. For purposes of analysis, we also created a
three-category variable that defined normal weight as a BMI of less than
24.99; overweight as a BMI of equal to or greater than 25, but less than
30 kg/m* and obesity (including Morbid Obesity) as a BMI of greater
than 30 kg/m?. Due to the small sample of morbid obesity women (n=7)
the cohort was collapsed into obese category.

Health-related variables (i.e. personal and behavioral) included
number of prior pregnancies, fruit and vegetable consumption,
smoking, binge drinking, hours of sleep, physical activity, and hours
sitting per day. Pregnancy history was measured as number of prior
pregnancies, which are expected to be associated with the woman’s
current weight. The research team created a variable that categorized
previous pregnancies into four groups: no pregnancies, one pregnancy,
two pregnancies, and three or more pregnancies. For fruit and vegetable
consumption, we categorized the data into a yes/no variable that
asked, “Do you eat fruits or vegetable at least once per day?” Physical
activity was also categorized as yes/no depending on whether or not
respondents reported getting 30+ minutes of physical activity on 4+
days per week. Binge drinking was grouped into those who drank fewer
than five drinks on one occasion during the past month and those who
drank five or more drinks on one occasion, defined as binge drinking,
during the past month. Hours of sleep was categorized as less than six
hours of sleep, six hours, seven hours, and greater than seven hours of
sleep per night. The sedentary hour’s variable was defined as less than
or equal to one hour, two hours, three hours, and greater than or equal
to four hours daily.

Socio-demographic (i.e. environmental) variables included: age
group, educational level, race/ethnicity, poverty level, and urban versus
rural residence. Age was defined as 18-35 and 36-45. Educational level
was defined as high school graduate or less and some college or more.
Poverty level was defined as poverty, near poverty, and not poverty.
Based on the Rural-Urban Commuting Area (RUCA) codes [16], the
effects of urban verses rural residence were examined.

Analyses

Analyses were conducted using SAS software for Windows,
Version 9.3 (SAS Institute Inc., Cary, NC). Analyses used to examine
the differences in the BMI continuous variable using ANOVA and
multivariable, ANCOVA, linear regression. Also a three category

BMI variable of normal, overweight, obese used chi square tests
and multivariable proportional odds logistic regression. For the chi
square test and ANOVA, the variable output was reported as p-values
and correlations. For linear regression, the output was reported
with F values and p-values (<0.05). Post-hoc tests using Bonferroni
corrections methods were also performed for the ANCOVA model.
For logistic regression, the output was reported with odds ratios and
95% confidence intervals. Finally, geospatial representation of the
population of interest was performed using ArcGIS 10.

Results

The mean and standard deviation of the BMI continuous variable
was 26.99 £ 6.95, which show the study population as slightly
overweight. The percentages of women were underweight (2.13%),
normal (46.04%), overweight (26.58%) and obesity, including morbid
obesity (25.25%). For purposes of analyzes, the underweight and
normal BMI categories were grouped together. These numbers show
that the percentage of women who were either overweight or obese was
close to 52%.

The statistical analysis using the chi square test and ANOVA are
found in table 1. It was found that the number of prior pregnancies
health-related variable was significant, using the BMI categorical model.
The consumed vegetables at least daily variable was not significant using
the BMI categorical model, but was significant for the BMI variable.
A related variable, consumes fruit at least daily, was significant using
both the BMI categorical model and the BMI variable. This finding
reflects the direct relationship between nutrition and BMI. The health-
related variables of physical activity meeting current recommended
levels and hours sitting per day were significant for both BMI
variables. This reinforces the previously documented adverse effect of
sedentary behavior on BMI. The socio-demographic variables showed
no difference in significance between the BMI and BMI categorical
variables. Either both the BMI and BMI categorical variables showed
significance, such as in the case of the poverty level variable, or, as in
the case of the urban versus rural residence variable, neither the BMI

BMI Categorized BMI
Pearson’s Kendall Tau
correlations correlations
(p-values)* (p-values)*

Health-related variables

Number of prior pregnancies

0.0564 (0.1092)

0.0630 (0.0433)

Consumes vegetables at least daily

-0.0456 (0.0479)

-0.0228 (0.3019)

Consumes fruit at least daily

-0.0464 (0.0440)

-0.0418 (0.0358)

Physical activity meets recommendations

-0.0978 (<0.0001)

-0.0781 (0.0006)

Smokes cigarettes

-0.0182 (0.4294)

-0.0243 (0.4787)

Binge drinking, past month

-0.0068 (0.7663)

-0.0155 (0.7291)

Hours of sleep per night

-0.1327 (<0.0001)

-0.0920 (<0.0001)

Hours sitting per day

0.1436 (<0.0001)

0.1305 (<0.0001)

Socio-demographic variables

Age group (36-45 vs. 18-35)

0.0742 (0.0013)

0.0743 (0.0026)

Educational level (High school or less vs.
some college or more)

-0.0615 (0.0076)

-0.0418 (0.0051)

Race/ethnicity (Other vs. non-Hispanic
white)

0.0676 (0.0034)

0.0812 (0.0010)

Poverty level (poor or near poor vs.
not poor)

-0.0311 (0.0005)

-0.0909 (<0.0001)

Urban vs. rural residence

0.0194 (0.4006)

0.0003 (0.9796)

*p-values are for ANOVA for BMI and chi-square test for categorized BMI

Table 1: Bivariate associations between independent variables and dependent

variables (n=1,881).
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Figure 1: Map of the Distribution of Pennsylvania’s Female Population 15-
49, stratified by County with an overlay of Dot-Density of Average BMI from
Central PA Women’s Health Study.

BMI* Categorized BMI**
F value (p value) Odds ratio (95% ClI)

Health-related variables

Number of prior pregnancies 2.19 (0.0872) 1.08 (1.01, 1.18)
Consumes vegetables at least daily 4.18 (0.0411) 0.95 (0.74, 1.23)
Consumes fruit at least daily 2.47 (0.1160) 0.88 (0.68, 1.15)
Physical activity meets 15.09 (0.0001) 0.77 (0.63, 0.94)

recommendations
Smokes cigarettes

Binge drinking, past month
Hours of sleep per night

1.93 (0.1655)~  0.74 (0.60, 0.94)
0.10 (0.7487) 1.02 (0.79, 1.31)
(
(

12.21 (<0.0001)~ |0.84 (0.77, 0.91)
13.11 (<0.0001)~ |1.26 (1.17, 1.36)

Hours sitting per day

Socio-demographic variables
Age group (36-45 vs. 18-35)

Educational level (High school or less
vs. some college or more)

Race/ethnicity (Other vs. non-Hispanic
white)

Poverty level (poor or near poor vs.
not poor)

Urban vs. rural residence

6.48 (0.0110)~
4.81 (0.0285)

1.30 (1.08, 1.56)
0.92 (0.76, 1.10)

4.29 (0.0385) 1.14 (1.04, 1.25)

7.93(0.0004)  0.90 (0.81, 1.01)

1.29 (0.2562)  1.02 (0.96, 1.09)

*For BMI, data are from multivariable linear regression analysis (R2=0.0698)
**For categorized BMI data are from proportional odds logistic regression analysis
(score test=0.1189)

~Least Square Mean p value <0.05 using Bonferroni Correction

Table 2: Multiple regression analyses of BMI vs. Categorized BMI (n=1,881).

or BMI categorical variable were significant (as depicted by the map of
dot-density of cases by BMI in figure 1). The significance of the poverty
level variable and non-significance of the urban versus rural residence
variable with regard to the BMI and BMI categorical variables could
suggest an environmental effect as a cause of obesity [17].

The multivariable analyses of obesity using linear regression and
logistic regression analyses are shown in table 2. The basic findings for
the two outcome variables are similar. Physical activity meeting the
current recommended level was associated with lower BMI and lower
categorized BMI. Sleeping less than the recommended amount of 7-8
hours per night was associated with higher BMI and higher categorized
BMI. More hours sitting per day was associated with higher BMI and
higher categorized BMI. Cigarette smoking is associated with lower
BMI and lower categorized BMI. The age group of women ages 36-45 as
compared to women ages 18-35 is associated with higher BMIand higher
categorized BMI. A higher education level of some college or more as

compared to high school or less is associated with lower BMI. Also of
interest is that the number of prior pregnancies, which was significant
at the bivariate level, was not significant in the multivariate models.
Controlling for age and other adjusters probably accounts for these
discrepancies. A similar effect was found for poverty level and eating
fruits at least daily. Binge drinking in the past month appeared to have
no effect on obesity in the bivariate or multivariate model analyses; this
may be due to sample size. Rurality was found not to have a significant
effect on obesity based on the dichotomized variable urban versus
rural residence. In addition, after correcting the ANCOVA BMI model
using post hoc Bonferroni corrections the variables physical activity,
smoking, age group, and number of hours sitting were significant at
the <0.05 level. Additional analysis of co-morbidities, hypertension,
high cholesterol, and diabetes, were found to be significant with BMI
continuous and categorical (data not shown).

Discussion

This study looked at obesity in the context of preconceptiual health
in reproductive-age women. Data from this study show that living
in isolated, rural towns has a slight non-significant effect on obesity.
Household income near poverty is another factor in pre-pregnancy
obesity in this study. It was also found that a relationship exists between
decreased sleep and obesity. Finally, specific to the target population of
this study, there appeared to be a relationship between pre-pregnancy
obesity and several co-morbidities that can lead to adverse pregnancy
and birth outcomes. Therefore the hypothesis which suggested various
variables was supported.

BMI can be defined using cutoffs and as a continuous variable
without losing important information. This study showed that the
results of the two models are comparable in women of childbearing age
and supports the continued use of BMI for women. This allowed testing
the hypothesis of no difference between the two statistical approaches.
Meaning that in the population of women of childbearing age, BMI
does not matter if it is continuous or categorical.

This relationship between poverty level and BMI adverse effects
are documented in the literature [10-14]. Geographic location and
residence can create its own unique set of health issues, including
obesity [11]. There is an effect between rurality and obesity, as found
in this study, as well as in previous studies [11,12]. One study found
that living in rural areas is a risk factor for being overweight or obese in
childhood, which may lead to being overweight or obese in adulthood
[12]. In another study, an obesogenic environment exists in rural
communities that encourage low physical activity and unhealthy food
choices, which contributes to obesity in residents [11].

The effect between obesity and rurality can be attributed to several
environmental factors similar for children and adults. This may
impede the ability for regular, sustained physical activity and energy
expenditure. As regular physical activity decreases, sedentary behaviors,
such as watching television or using a computer recreationally, increases
contributing to overweight and obesity in rural localities [5,10]. In fact,
rural overweight children over the age of five years in the United States
were more likely than those in urban communities to use a computer
for non-school related activities for more than three hours a day and
watch television for more than three hours a day [5]. This study found
a similar relationship between watching television, number of hours
sitting daily, and obesity in the target population. Although our study
was mostly conducted in rural residences, another study found that
environmental factors and physical activities in women aged 18-45 did
not vary according to urban or rural area of residence [18].

J Obes Wt Loss Ther
ISSN: 2165-7904 JOWT, an open access journal

Volume 3 ¢ Issue 1+ 1000158



Citation: Geyer N (2013) Overweight and Obesity in the Reproductive-Age Population of the Central Pennsylvania Women’s Health Study. J Obes

Wt Loss Ther 3: 158. doi:10.4172/2165-7904.1000158

Page 4 of 5

An interesting positive relationship is seen between obesity in
women with household incomes near poverty versus those at or above
poverty. Food insecurity could be one explanation for this relationship
[14,19]. Concern regarding availability of their next meal can lead
women to be overweight or consume high-fat food. An example of
this cycle can be seen in the results from a study of overweight food
stamp recipients. One study found that food was abundant during
the first three weeks of the month followed by a one week period of
limited income and food stamps resulting in limited food [14]. Once
food is restored, these individuals will be more likely to purchase high-
fat, energy-dense foods and, also, overeat leading to obesity-related
chronic diseases [19]. Food insecurity without hunger was associated
with obesity in whites, non-Hispanics; food insecurity with hunger was
associated with obesity in Asians, Blacks, and Hispanics [19].

Heavy alcohol drinking may also impact obesity. In a study it was
found that consumption of at least one drink per month is common
in the United States [20]. Additionally, it was found that those who
report consuming four or more drinks per day have a 30% increased
risk of being overweight and a 46% increased risk of being obese [20].
The study found further that the odds of obesity were twice as likely
among women binge drinkers; however, another study found the risk of
obesity among binge drinkers to be similar for both genders [21]. There
are several reasons for the link between binge alcohol consumption
behavior and obesity [20-22]. These include that alcohol is energy
dense and often consumed along with food; also, alcohol can inhibit fat
from being oxidized leading to obesity [22].

There is a negative effect between obesity and sleep. The relationship
between reduced sleep and obesity has been noted in several previous
studies [13,23]. A study involving women of Greek descent between the
ages of 30 and 60 years found that for every one hour decrease in sleep
to less than seven hours, body fat increased [23]. Similar results were
reported in a recent study of women aged 30-55 years indicating that
sleeping less than seven hours per night greatly increased the incidence
of obesity [13]. Obesity in relation to short sleep duration could be the
effect of biological controls. One thought is that shorter sleep duration
could alter appetite regulating hormones and/or fat metabolism
resulting in increased hunger during wake periods and consumption
of high energy dense food [13,23]. It could also be that less sleep time
leads to greater levels of tiredness throughout the day. This could reduce
the level of energy expenditure through physical activity resulting in
weight gain [13].

Social cognitive theory helped explain the relationship between
various behaviors, environmental, and personal factors. In addition,
perceived social support and use of self-regulatory behaviors were
strong predictors of nutritional and physical activity behavior [9,23].
Self-efficacy was a good predictor of healthier levels of physical activity
but not of fruits and vegetables [24]. The data suggest that obese women
have low self-efficacy since that have significant negative results for
physical activity but not fruits and vegetables.

The limitations of this study should be considered when
interpretation of the cross-sectional study precludes conclusions about
the causal and temporal nature of associations. The reliance on self-
report data may have resulted in bias. The variables that were examined
were based on results from the literature and theoretical framework.
Also, data collection was limited to one geographic region. However,
we have no reason to believe that women in other largely rural areas
would be significantly different with respect to overall health status and
health risks. The use of BMI also has its limitations because it does not

distinguish between muscle and fat weight and is height dependent.
Future work needs to focus on attitude change procedure within the
context of physical activity and diet.

Some of the strengths of this study are that it comprised of a
large population-based study of women in a rural area, an important
target group for obesity health promotion interventions. Strength was
that obesity in reproductive-age women is associated with a variety
of different environmental and health-related factors. These include
rurality, poverty, and getting the recommended amount of sleep of 7
to 8 hours daily. It also supports previous findings of an association
between pre-pregnancy obesity and adverse pregnancy outcomes [15].
This forms a basis of an outcome of interest for a prospective clinical trial
on women. The future study will look at outcomes including: infertility,
pregnancy complications, gestational diabetes, cardiovascular disease,
preeclampsia, fetal large gestational size, and morbid postpartum
outcomes [25-27].

Conclusion

This study demonstrated that obesity is an epidemic affecting
women of child bearing years. The survey dataset provides a unique
regional dataset that combines multidimensional health information
on obesity with reproductive outcomes, allowing classification with
health correlates. The range of variables measured in the survey is
not generally available in ongoing state or national surveys and is not
captured in health surveillance. The data presented here provide a
profile of the health status and health risks of women of reproductive
age in a defined population, which is a representative sample of the
Pennsylvania population. In addition, the data provide insights to guide
interventions and policies to improve the health of women.
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