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ABSTRACT OF THE THESIS
COMPARISON OF CARDIOVASCULAR DISEASE RISK FACTORS BETWEEN
SINGLE AND PARTNERED MOTHERS: DATA FROM THE 2006 HEALTH
SURVEY OF ADULTS AND CHILDREN IN BERMUDA
by
Courtney Andréa Dill
Florida International University, 2010
Miami, Florida
Professor Evelyn Enrione, Major Professor
Women are a high-risk population for cardiovascular diseases (CVD); however
relationships between CVD and subpopulations of mothers are sparse. A secondary data
analysis of the 2006 Health Survey of Adults and Children in Bermuda was conducted to
compare the prevalence of CVD risk factors in single (n=77) and partnered (n=241)
mothers. A higher percentage of single mothers were Black (p<0.001), less educated
(p=0.002), and earned less income (p<0.001) than partnered mothers. The majority of all
mothers consumed fruits and vegetables below recommendations of the Bermuda
Nutrition Services. Fast-food consumption (p=0.068), moderate (p=0.402) and vigorous
(p=0.117) physical activity did not differ significantly between the groups. However,
significantly more single mothers omitted breakfast (p=0.003), had a BMI >25 kg/m2
(p=0.01) and reported high blood pressure (p=0.004) and high cholesterol (0.017). Single
mothers were nearly three times (OR=2.66) more likely to experience high blood
pressure and two times (OR= 2.22) more likely to have high cholesterol. Single mothers
may benefit from nutrition education programs related to lowering CVD risk.
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CHAPTER I
INTRODUCTION
Cardiovascular diseases (CVD) are debilitating chronic diseases causing
approximately 16.5 million deaths annually and globally (1). While CVD have been
addressed in various racial and ethnic populations, CVD prevalence and risk factors have
also been extensively examined in women (2-12). According to the 2009 Women and
Health publication presented by the World Health Organization, CVD are the leading
causes of death for women worldwide (1). While women have been identified as a highrisk population for CVD incidence, research establishing relationships between CVD and
the role of parenting in women is sparse (13, 14).
Parents are important components of the family unit and household (18). In
addition, single and two-parent households are defining family structures that impact the
intrinsic health, social, and economic status of the parents and the family (13, 14, 19, 20).
The effect that single and two-parent households have on the family unit differs between
each group. Over 100 years ago, researchers established a correlation between marital
status, parenthood and health status concluding that single parents have worse health than
partnered parents (21). Studies suggest that single mothers are a high-risk population
group that experiences lower physical and mental health status, particularly in the United
States, Canada, Great Britain, and Sweden (13, 14, 22-24). Single mothers are associated
with more CVD risk factors (high blood pressure, low socioeconomic status, and low
education level) when compared to partnered mothers in both the United States and
Canada (13, 14).
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It is important to understand the association between CVD risk factors and
motherhood because of the vital role mothers have in the family, society, and
development of children (15-17). Mothers have an impact on the social interactions and
overall health of their children (15-17). Thus, mothers have been found to help mold
their children, and the physical and emotional support that a mother provides for her
family is invaluable (15). Mothers’ health ultimately impacts the family’s health and
consequently it is imperative that a mother’s health is further examined. Researchers in
the U.S. and Canada have demonstrated that single mothers are a potential high-risk
population for CVD; however it is unclear if a similar trend occurs in other countries,
specifically Bermuda.
Single parent families are an important construct of households in Bermuda.
According to the Bermuda Population and Housing Census (2000), 66% of all
households consist of family units while the remaining 34% of households represents one
person households or households of unrelated persons (25). Thus the majority of
household units in Bermuda are affected directly by the social, economic and health
impacts of family dynamics. Of these family households, 25% are partnered parent units
while 11% are single parent families (25). As CVD cause the greatest mortality in
Bermuda, CVD are the leading causes of death for women worldwide, and single mothers
are associated with more CVD risk factors than partnered mothers, it is important to
examine the relationship between partner status of women and CVD risk factors (1, 13,
14, 25).
Therefore, the purpose of this study is to investigate CVD risk factors of single
and partnered mothers from the data of the 2006 National Health Survey of Adults and
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Children in Bermuda. The objective of this secondary data analysis is to compare CVD
risk factors of single mothers to partnered mothers living in Bermuda. As studies have
identified single mothers at increased risk for developing CVD, it is hypothesized that in
Bermuda, being a single mother is associated with more CVD risk factors than being a
partnered mother (13, 14).
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CHAPTER II
LITERATURE REVIEW
INTRODUCTION
Cardiovascular diseases (heart attacks, stroke, and angina) are the primary cause
of death of women worldwide (1). Numerous studies address correlations between
women and CVD; however studies are relatively sparse in subpopulations of mothers (214). Mothers are an influential demographic of women as they have an impact on the
health, socialization, and behaviors of their children and families (15-17). Family
households not only impact the entire family, but single and two-parent households
ultimately have an effect on the health and financial status of the parents. In particular,
single mothers have worse self-perceived health status when compared to partnered
mothers (22-24). Upon further examination of health status, single mothers are
associated with more CVD risk factors when compared to partnered mothers in the U.S.
and Canada (13, 14). Furthermore, studies are not available that examine the CVD risk
profile of mothers in Bermuda; a country where CVD are the leading causes of death and
family households are an important construct of the island.
MOTHERS AND THEIR ROLE IN SOCIETY
Mothers are an important demographic of women in today’s society (15).
Furthermore, they have great influence on the social development, health status, and
financial status of their families and their children (15-17).
WOMEN AS FOOD GATE-KEEPERS AND EFFECTS ON FAMILY
Research suggests that women are an integral component of the family because of
their evident impact on the social and health dynamics of the family unit (26-28). There
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exist various relationships between CVD risks and family dynamics. For example,
documented correlations exist between family members and their diet and physical
activity behaviors (29, 30). In particular, women and most often mothers have been
noted as being food gatekeepers of the household with responsibilities involving meal
preparation and shopping (26, 27). Thus women are extremely influential when
considering the dietary habits of the family unit. This is an important concept as Wild et
al., have suggested matriarchal models to serve as catalysts for CVD risk reduction and
CVD prevention in families (26). As mothers have a substantial influence on the dietary
habits of their families, which ultimately impacts their CVD risk profile, it is imperative
that mothers are further examined as potential health role models for their children and
their families.
WOMEN AND CARDIOVASCULAR DISEASE
Women have been identified as a high-risk population for developing CVD (7,
31). In the United States, 250,000 women die from coronary artery disease (CAD) each
year (7). In addition, more women than men have succumbed to ischemic heart disease
(IHD) since 1984 (7). Women also tend to be undertreated and under-diagnosed for
CVD and its corresponding risk factors (31). Mosca and colleagues utilized a United
States telephone survey, conducted in 1997, to obtain their study sample of women 25
years and older (n=914). Mosca et al., assessed heart disease perceptions of women by
measuring: 1) knowledge of heart disease and stroke risks; 2) perceptions of heart
disease; and 3) knowledge of symptoms and preventive measures (7). The results
revealed that 61% of women responded that cancer was the greatest health problem for
women and only 8% reported that heart disease or stroke was their greatest health
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concern (7). In addition, 51% of women reported they were moderately well informed
about heart disease (7). Thus, in spite of CVD being a major public health issue and the
leading cause of death for women, they may not perceive this chronic disease to be a
problem.
HEALTH AND PARTNER STATUS IN MOTHERS
There has been evidence suggesting a relationship between health, partner status,
and motherhood; however this has only been identified in limited populations (13, 14, 2224). Mothers are an important construct of society as they have an effect on the health
and development of their children (15-17). Thus, the health and well-being of mothers is
significant as they have a vital role in the development of their children and ultimately
society.
Reeves and colleagues administered a postal questionnaire to 21,603 adults aged
16-70 years in the Trent Region of Great Britain (22). The questionnaire was comprised
of closed-ended questions including: sociodemographic information, health-related
behavior, self-perceived health status, stressors, social networks and perceptions of how
health could be improved. Lone mothers were female respondents with at least one child
aged < 16 years of age with no other adults living in the household. Partnered mothers
were those women who responded living with a partner. The analytic sample (after
excluding males and those women who did not meet the inclusion criteria) included 2085
mothers; n=188 (9%) lone mothers and n=1897 (91%) partnered mothers. Reeves et al.,
revealed that more lone mothers smoked (p<0.0001), were underweight with a BMI <20
kg/m2 (p=0.0005); and were less likely to perceive their health status as good (p=0.0016).
Additionally, single mothers perceived that having less stress would ultimately improve
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their health (22). Although the study did not investigate the dietary habits, chronic
disease risk factors, and chronic disease incidence of mothers, it did find that lone
mothers have lower perceived health status when compared to partnered mothers (22).
Researchers in Sweden identified lone mothers as having lower health status (selfperceived health status and long-term illnesses affecting work or movement) when
compared to partnered mothers (23). Burstrom and colleagues conducted a secondary
data analysis using the annual Survey of Living Conditions (ULF). The ULF, which has
been carried out annually since 1975, conducted face-to-face interviews using a random
sample of Swedish individuals aged 16 years and older (23). This particular study
investigated trends in the health and socioeconomic conditions of lone mothers in
Sweden (23). Consequently, Burstrom et al., compared the demographic, socioeconomic
and health status of lone and coupled mothers over 17 years old. The analytic sample
included 19,711 mothers: n=2,776 lone mothers and n=16,935 coupled mothers. Lone
mothers were defined as not currently living with a partner and living with their children
aged <18 years. Conversely, coupled mothers were defined as currently cohabiting with
a partner and living with her children aged 18 years or less. The study revealed an
increase in single mothers (13.4% to 16.0%) from the early 1980s to the 1990s. The
prevalence of poverty (income less than 50% of median income) was higher in lone
mothers; however poverty rates increased over time in both lone and coupled mothers
(23). Lone mothers had worse health (self-perceived and illnesses affecting work and
movement) than coupled mothers throughout the entire study. Additionally, both lone
(p=0.0004) and coupled (p=0.004) mothers self-reported their health as less than good.
Furthermore, the prevalence of less than good health increased in the youngest group of
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lone mothers (16-24 years) from 24.2% in 1988-1991 to 40.5% in 1992-1995. Burstrom
et al., attributed this finding to increased strain on mothers of young children; financial
burdens which are more evident in younger adults, especially in lone mothers; and
conflicts between parenting and working. The results reveal a population of lone mothers
with low self-perceived health status (23).
Higgins and colleagues used a qualitative approach to explore heart health risk
factors and perspectives in a group of low-income lone mothers (24). This Canadian
study included a sample of 38 lone mothers (17-53 years) who were living on social
assistance. Thirty-six mothers participated in one of seven focus groups, and personal
interviews were conducted with two lone mothers. The purpose of the focus groups and
interviews was to understand: participants’ knowledge of heart health and risk factors,
factors in their lives that might contribute to CVD risk, factors in their lives that may
prevent healthy heart behaviors, and their perceptions of social policy relating to healthy
heart behaviors (24). Participants reported that their life circumstances (financial, social
support) influenced their ability to adopt heart-healthy lifestyles. For example, mothers
stated that lack of money limited their ability to buy fruits and vegetables. This statement
reveals a perceived belief that eating healthy is expensive. In addition, the mothers
reported regularly sacrificing fruits and vegetables for themselves in order to provide for
their children.
LIMITATIONS
While studies reveal lone mothers to be a demographic of women with lower selfperceived health status and evident financial barriers, these studies have several
limitations (22-24). Sample sizes may serve as a limitation; for example Higgins et al.,
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utilized 38 lone mothers in their qualitative study. However other studies examining
motherhood and health status were able to utilize a large sample (n=19,711) and observed
significant differences between the health status of lone and partnered mothers (23).
Also, self-reported data is always subject to bias. Body mass index (BMI) was
utilized by Reeves to assess weight status of mothers but they utilized self-reported
height and weight to calculate BMI in these mothers (24). Due to possible under- and
over-reporting, researchers may not have been able to calculate accurate BMI values.
Furthermore, BMI is not a measure of lean body mass or fat mass and thus cannot be
used as the sole tool to identify individuals as under- or over-weight. Despite the
limitations of utilizing BMI, it still provides an indication of the weight status in lone and
partnered mothers.
The measurement of health status was also not consistent throughout the studies.
For example, Reeves et al., measured self-perceived health status utilizing self-ratings
(i.e. good, fairly good, not good) from the lone mothers based on the past 12 months. On
the contrary, Burstrom and colleagues measured self perceived health status by
examining lone mothers’ responses (i.e. good, bad, something in between) in addition to
any limiting illnesses that may affect work or daily activities. Researchers also examined
financial barriers and social support to define a mother’s health status (22-24). Despite
examining different variables and inconsistencies among the literature, lone mothers
consistently have lower perceived and actual health status when compared to partnered
mothers (22-24). Thus by addressing cardiovascular and overall health in mothers, one
will provide awareness to an important and socially influential demographic of women.
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CARDIOVASCULAR DISEASE RISK FACTORS AND PARTNER STATUS IN MOTHERS
With regards to the correlation between partner status and CVD risk in mothers,
there exist only few published studies and these have been conducted in the United States
and Canada (13, 14). Despite the differences in geography and culture, the consensus of
these studies remains the same: single mothers experience higher rates of CVD in
comparison to partnered mothers (13, 14).
Young and colleagues utilized the 1998-1999 National Population Health Survey
(NPHS) of Canada to conduct a secondary data analysis (13). They wanted to determine
whether being a single mother in Canada is associated with CVD risk factors. Lone
mothers were defined as living without a cohabitating partner and with at least one child
<18 years. Conversely, partnered mothers were defined as living with a partner and at
least one child <18 years. A large sample size of mothers (n=2,184) where 22% (n=478)
were single mothers and 78% (n=1,706) were partnered mothers was utilized. The risk
factors studied were: smoking status, physical inactivity, and body mass index (BMI).
Physical activity was characterized by total energy expenditure of leisure activities.
Body mass index for this particular study was divided into normal (<25 kg/m2) and
overweight (>25 kg/m2). Lone mothers were associated with lower income and
education levels. Lone mothers (23.3%) were also more likely to report having three or
more chronic conditions than partnered mothers (14.5%). With regards to BMI and
physical inactivity, mothers did not differ significantly. Approximately 40% of mothers
were overweight while 55% of lone mothers and 59% of partnered mothers were
physically inactive. As a result, overweight and physical inactivity are potential

10

significant contributors to the mothers’ CVD risk profiles. Consequently, lone mothers in
Canada are associated with more CVD risk factors when compared to partnered mothers.
Young, in collaboration with other researchers, utilized the National Health and
Nutrition Examination Survey III (NHANES III) results to conduct another secondary
data analysis. Young et al., evaluated CVD risk (smoking, nongestational diabetes, Creactive protein, hypercholesterolemia, and high blood pressure) and lifestyle factors
(physical activity and BMI) in partnered and lone mothers (14). Body mass index was
categorized into normal (<27.3 kg/m2), obese (27.3-29.9 kg/m2), and very obese (>30
kg/m2). A sample size of 1446 mothers between the ages of 18 and 60 years was
enrolled, with lone mothers representing 43% (n=623) and partnered mothers
representing 57% (n=832). Young et al., defined mothers as women with one or more
family members (children by blood or marriage, or adopted, foster, or godchildren) under
the age of 17 years who lived in their household (14). Lone mothers included women
who were widowed, divorced, separated, never married, or married without the spouse
living in the household. Partnered mothers included those who reported being married.
Exclusion criteria were: marital status unknown or missing, having no child under age 17,
or if mothers were over age 60 years. The CVD risk factors were all determined through
self-reported answers.
Young et al., identified lone mothers to be older, less educated, have lower
income levels, and report their ethnicity as being predominantly non-Hispanic Black (14).
Lone mothers were four times more likely to have used Medicaid and food stamps when
compared to partnered mothers. In addition, lone mothers were twice as likely to report
not having enough to eat in the past year. This study also revealed that lone mothers
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were approximately 3.5 times more likely to be very obese and 3.3 times more likely to
have had a CVD event when compared to partnered mothers. Additionally, one third of
all mothers, lone and partnered inclusive, had hypertension, hypercholesterolemia,
diabetes, high C-reactive protein, or all of these risk factors when adjusted for age (14).
Consistent with their previously mentioned study, Young and colleagues identified lone
mothers to be a target group for CVD primary prevention (14).
While the aforementioned studies reveal lone mothers to be associated with more
CVD risks, there exist evident strengths and limitations with the studies. The sample
sizes of both studies were large thus strengthening the validity of the results. However,
the definition of lone and partnered mothers is not consistent among the studies. This is
probably due to the country-specific age of adulthood and the study’s definition of
motherhood. Consequently, future studies need to offer a country-specific definition of
lone or partnered motherhood in addition to adulthood.
The cohorts of the NPHS study (22% lone mothers and 78% partnered mothers)
were not as evenly distributed when compared with the NHANES III study (43% lone
mothers and 58% partnered mothers) however this is most likely due to the study design
that relied heavily on the results and participants of the primary survey (13, 14). Despite
the difference in sample distribution, it is evident in both the United States and Canada,
that single mothers experience higher rates of chronic disease when compared to
partnered mothers.
The World Health Organization has adopted various BMI categories to
differentiate between underweight, normal weight, overweight, and obese (32); however
the NPHS study did not address all BMI categories pertinent to CVD risk (i.e. obese >30
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kg/m2). In addition, the NHANES III secondary data analysis study utilized different
BMI categories [normal (<27.3 kg/m2), obese (27.3-29.9 kg/m2), and very obese (>30
kg/m2)] which were possibly defined by the primary study (14). Despite evident
limitations associated with utilizing BMI (inaccurate measure of body fatness), BMI and
CVD risk are positively correlated (2). Thus knowing if mothers are in the highest risk
category for BMI will aid in understanding their CVD risk profile and reducing their
CVD risk.
The risk factors contributing to the high rates of CVD incidence in single mothers
differed depending on the country. The NHANES III secondary data analysis identified
lone mothers as being more likely to be obese (BMI: 27.3 – 29.9). Conversely, the study
utilizing the NPHS Canadian data identified no significant difference between lone and
partnered mothers with regards to obesity (14). These results may be different because
Canada’s obesity rates are slightly lower than the U.S. obesity rates (23.1% and 34.3%
respectively) (33, 34). When comparing the obesity rates by race and ethnicity in the
U.S. and Canada, it is evident that non-Hispanic Blacks are more overweight and/or
obese in these countries (35, 36). In the United States, Pan and colleagues identified
35.7% of non-Hispanic Blacks to have a BMI >30.0 kg/m2 when compared to 23.7% of
non-Hispanic Whites as evidenced by the 2006-2008 Behavioral Risk Factor Surveillance
System surveys. According to the 2004 Canadian Community Health Survey, 37.6% of
Blacks were overweight (BMI 25-29.9 kg/m2) when compared to 36.5% of Whites. Thus
there exists an evident race/ethnic disparity in BMI which may be an underlying
contributor to the BMI differences within these countries.
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Furthermore, the evident cultural and social differences between the two countries
may impact obesity in mothers as it is a multi-factorial condition. Regarding physical
activity, the NPHS sample of mothers did not differ significantly, however in the
NHANES III sample lone mothers were more likely to be physically active (14). This
result seems counterintuitive as lone mothers were more likely to be obese despite being
more physically active when compared to partnered mothers. Physical activity may have
differed between the two samples because of cultural and environmental differences
evident in these two countries. The mothers’ environment (use of car versus public
transportation, availability of safe walking areas) can greatly impact daily physical
activity. Consequently, Young and colleagues have revealed contradictory results
between the U.S. and Canadian sample of mothers.
As only two studies have investigated single and partnered mothers and they show
conflicting results, more studies are warranted, not only in these countries but in others to
see if the there is a relationship between lone parenting and CVD risk factors. Bermuda
has a similar culture to the U.S. and Canada, as they are all developed countries having
evolved from British rule. In addition, the health status of adults in all three countries
tends to follow similar trends. For example, in 2004, 59.2% of adults in Canada were
overweight or obese, in 2006 63% of adults in Bermuda were overweight or obese, and in
2005-2006 67% of adults in the U.S. were overweight or obese (25, 33, 34). In addition,
heart disease is the leading cause of death in all three of these countries (25, 37, 38). Due
to the health and cultural similarities between Bermuda, the U.S., and Canada, and the
fact that conflicting results were found in the U.S. and Canada, studying CVD risk factors
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in mothers living in Bermuda would provide further comparisons between motherhood,
partner status, and CVD risk.
BERMUDA
HOUSEHOLDS AND SINGLE PARENT FAMILIES
Single- parent families are an important construct of households in Bermuda.
According to the Bermuda Population and Housing Census (2000), 66% of households
are family households (single-parent families, partnered parent families, adult couples,
and extended families), 28% are one-person households, and 6% are households of
unrelated persons (18). Of the family households, 25% are partnered parent households,
20% are adult couple, 11% are single parent, and 10% are extended family households
(25). Even though married couples represent the majority of family households, single
parent families represent a significant proportion of family households (25). Thus single
parent families (11% of family households), while less prevalent than partnered parent
families (25% of family households), are an evident structural component of the
Bermudian demographic.
CARDIOVASCULAR DISEASE
In Bermuda, CVD is a major public health issue accounting for 36% of all deaths
in 2005 (25). The adults of Bermuda are experiencing increased rates of CVD risk
factors. The 1999 Adult Survey in Bermuda reported 5% of respondents having high
blood pressure and 2% having high cholesterol (25). In comparison, the 2006 Health
Survey of Adults revealed 25% of adults self-reported having high blood pressure and
34% self-reported experiencing high cholesterol (25). While CVD is a major public
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health issue, studies addressing the relationship between Bermudians and CVD are
sparse.
Social risk factors differ between partnered and single parents in Bermuda.
According to the 2000 Population and Housing Census in Bermuda, single male and
female headed households earn on average BMD$1,334 less than two parent households
(25). In 2004, partnered parent households were earning an average of BMD$2,930 per
week while single parent families in Bermuda were earning an average of BMD$1,596
per week (25).
Consequently, mothers living in Bermuda are an important demographic of this
society. Cardiovascular diseases (CVD) are a major public health issue for people living
in Bermuda (25). In addition, women have a high risk for developing these chronic
diseases. Mothers are an important construct of society as they have a significant impact
on their families, the development of their children and ultimately society (15-17).
Studying the relationship between CVD risk factors, motherhood, and partner status in
Bermuda will provide further comparisons in an under-studied population of women.
CONCLUSION
Cardiovascular diseases (CVD) are the major causes of death for women
worldwide (1). In addition, women tend to be under-treated and under-diagnosed,
possibly due to an evident lack of knowledge of CVD in certain populations (31). This
debilitating disease has been studied in various racial and ethnic groups, however the
relationship between CVD and the subpopulation of mothers has rarely been studied (13,
14).
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Mothers are an important subpopulation of women as they play a vital role in the
development of their children and ultimately society as well as food gatekeepers for their
families (15-17, 26, 27). Mothers comprise various family units including single parent
and partnered parent households. Single mothers have been identified as having lower
self-perceived health status when compared to partnered mothers (22-24). Single
mothers have also reported sacrificing consumption of fruits and vegetables due to price,
thus presenting a financial barrier for these women (24). Thus there appears to be a
correlation between partner status of mothers and health status.
Regarding cardiovascular health, mothers have rarely been addressed in the
literature. Only two studies, conducted in the U.S. and Canada, have addressed CVD and
mothers (13, 14). These studies identified single mothers to be associated with more
CVD risk factors (lower income, high blood pressure, high cholesterol, and obesity)
when compared to partnered mothers. The findings of higher risk factors were the same
despite some significant differences between the studies. Obesity rates and physical
activity were not different in single mothers between the two studies. Due to the health
and cultural similarities between Bermuda, the U.S., and Canada and the fact that
conflicting results were found in the U.S. and Canada, studying CVD risk factors in
mothers living in Bermuda would provide further comparisons between motherhood,
partner status, and CVD risk.
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CHAPTER III
MATERIALS AND METHODS
SOURCE OF DATA
The Government of Bermuda, in conjunction with the Bermudian Ministry of
Health, conducted the 2006 Health Survey of Adults and Children. The adult survey
utilized the Behavior Risk Factor Surveillance System (BRFSS) with the 2005 survey
questions, developed by Centers for Disease Control and Prevention of the United States
of America (39). The 2005 BRFSS is a 20 Section, 26 Module continuous telephone
health survey system designed to collect information on health risk behaviors, preventive
health practices, and health care access primarily related to chronic disease and injury of
people living in the 50 United States, District of Columbia, Puerto Rico, Guam, and US
Virgin Islands (39). The system has been in effect since 1984 (39).
Nelson and colleagues conducted a review of the studies examining the reliability
and validity of the BRFSS measures and they concluded that the BRFSS was highly
reliable and valid for demographics, blood pressure screening, height, weight, and BMI
(41). Additionally, the BRFSS was moderately reliable and valid for physical activity
and fruit and vegetable consumption. The BRFSS has also been identified as a reliable
measure of on-going health status in various populations (40, 41). The BRFSS was
modified (age, race, education, income) for the 2006 National Health Survey of Adults
and Children in Bermuda to be representative of the Bermudian population (42). In
addition, certain questions (gun control) were omitted due to their irrelevance to the
Bermudian population (42).
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To implement the BRFSS in Bermuda, a random sample of the noninstitutionalized, civilian Bermudian population was selected using random digit dialing
where all prefixes for the land line telephones were listed and the remaining four digits
were randomly generated. The prefixes for land lines cover the entire island, thus
ensuring a representative sample of the Bermudian population. The random digit dialing
system allowed for inclusion of listed and unlisted telephone numbers. As approximately
2% of households are without landlines in Bermuda, this further ensured a representative
sample. Telephone interviews were conducted with 1650 households, which represented
approximately 6% of the 28,000 household units in Bermuda. Research Innovations Inc.
(Edmonton, Alberta Canada) collected, coded and analyzed the data between 30 January
and 15 March 2006. The adult respondents included 587 men and 1,061 women. The
primary results of the survey are published elsewhere (42).
STUDY DESIGN
A secondary data analysis of the 2006 Health Survey of Adults and Children in
Bermuda was conducted to compare the prevalence of risk factors of cardiovascular
diseases (CVD) in single and partnered mothers in Bermuda. The Department of Health,
Government of Bermuda released the data stripped of identifiers. The Institutional
Review Board of Florida International University, Miami, Florida (Approval Number:
031009-01) and the Bermuda Hospitals Board Ethics Committee, Hamilton, Bermuda
approved the study.
SAMPLE
Mothers were defined as females over the age of 18 years with at least one family
member under the age of 17 years old living in the same household. Mothers were at
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least 18 years old as this is the legal age of adulthood in Bermuda (43). Single mothers
self-reported residing in a single parent household and partnered mothers self-reported
residing in a household of either two parents with children from the same union or two
parents with children from different unions. Women who did not self-report their
household status or did not have a child under the age of 17 years residing in the same
household were excluded.
CVD RISK FACTORS
Questions related to demographics, diet, weight, physical activity, high blood
pressure, and high cholesterol were reviewed. The variables and CVD risk factors,
determined from the survey questions, included: age, race, education, annual household
income, servings of fruits consumed (not including juice), servings of vegetables
consumed, breakfast consumption, fast-food consumption, physical activity, high blood
pressure, high cholesterol, and body mass index (BMI).
Women self-reported their age. Questions for race, education, and income were
multiple-choice. Race options were Black, White, Asian, Black & White, Black & other,
White & other, or other specified ethnicity. The selections for education included never
attended school or only attended kindergarten, primary/middle school,
secondary/grammar school, technical/vocational pre-university, undergraduate university
degree, graduate university degree, or professional qualification. Annual household
income was determined from the following responses under $25,000, $25,001 to $50,000,
$50,001 to $75,000, $75,001 to $100,000, $100,001 to $125,000, $125,001 to $150,000,
$150,001 to $175,000, $175,001 to $200,000 and over $201,000.
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The same question format determined fruit and vegetable intake along with fastfood consumption and breakfast consumption. For fruits and vegetables, respondents
were asked how many servings they usually ate by quantifying per day, per week, per
month, per year, or by responding never, don’t know/not sure, or refused. To assist them
with quantification, respondents were informed that a serving of fruit was a “portion of
fruit at breakfast” and “a serving of vegetables at both lunch and dinner would be two
servings” (42). For fast-food meal consumption, interviewers explained that “fast food
meals included hamburgers, fried chicken, hot dogs, French-fries, milk shakes, and soda”
and then participants replied to the same format as fruits and vegetables to determine
frequency (42). Mothers responded how often they consumed breakfast by indicating a
number per week, per month, per year or by responding never, don’t know/not sure, or
refused.
Mothers were questioned about their moderate and vigorous physical activity.
For both moderate and vigorous activity, mothers reported the number of days per week
they perform each level of physical activity for at least ten minutes at a time. Mothers
had the choice to report how many days per week they engaged in certain activities, if
they do any moderate/vigorous physical activity for at least 10 minutes at a time, if they
didn’t know/not sure, or refused. To assist with quantification, respondents were
informed that “moderate activities cause small increases in breathing or heart rate, such
as brisk walking, bicycling, vacuuming, or gardening”. Vigorous activities were
explained as causing “large increases in breathing or heart rate, such as running, aerobics
or heavy yard work”.
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Respondents reported blood pressure and cholesterol awareness. Mothers were
asked if they had ever been told by a doctor, nurse, or other health professional that they
had either high blood pressure or high blood cholesterol. The choices were yes, no, don’t
know/not sure, or they could refuse. Based on self-reported body height and weight,
body mass index (BMI) was calculated. Classifications of BMI were normal weight
(BMI: 18.5-24.9 kg/m2), overweight (BMI: 25-29.9 kg/m2), and obese (BMI: 30 kg/m2
and above) based on the World Health Organization Body Mass Index (BMI)
classifications (32).
STATISTICAL ANALYSES
The responses from the primary survey were combined for each risk factor to
ensure validity of the Chi-square distribution test. Mothers’ self-reported ages were reclassified into four age categories: 18-34, 35-44, 45-54, and 55 and over. Race was reclassified into Black, White, and Other (Asian, Black & White, Black & other, White &
other, other specified ethnicity). Education was separated into two categories: secondary
or less, and post secondary or higher. Annual household income was divided into
$50,000 or less, $50,001 to $100,000 and $100,001 and higher.
Fruit consumption was classified as: 3 times per month or less, 1-2 times per
week, 3-6 times per week, 1-2 times per day, and 3 or more times per day. The
classifications were established to ensure that fruit intake recommendations could be
delineated for both single and partnered mothers. According to the Nutrition Services,
Bermuda Government they recommend that adults consume 2-4 servings of fruits per day
for a healthy lifestyle (44). As a result, those mothers who are consuming fruits either 1-
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2 times per day or 3 or more times per day are consuming adequate fruits to meet the
aforementioned national recommendations.
Vegetable consumption was divided into five categories: 1-2 times per week, 3-6
times per week, 1-2 times per day, 3-4 times per day, and 4-5 times per day.
Classifications for vegetable intake were combined to assure that national
recommendations could be compared between single and partnered mothers. The
Bermuda Government, Nutrition Services recommends adults consume 3-5 servings of
vegetables per day for optimal health (44). Thus mothers who are consuming vegetables
either 3-4 times per day or 4-5 times per day are consuming adequate vegetables to meet
national recommendations.
The breakfast consumption responses of mothers were categorized into: never, 15 times per month, 1-2 times per week, 3-4 times per week, and 5-7 times per week. The
classifications for breakfast consumption were established to depict regular breakfast
consumption (daily intake) between single and partnered mothers. There exists no
defined recommendations for breakfast consumption; however it is suggested that
breakfast be consumed on a daily basis to prevent weight gain (45). Thus, consumption
of breakfast 5-7 times per week is representative of minimal weight gain and lower CVD
risk.
Fast-food consumption was categorized by consumption of these foods: less than
once per month, 1-3 times per month, 1-2 times per week, 3-6 times per week, 1-2 times
per day, and 3 or more times per day. The classifications were established to ensure that
fast-food consumption recommendations could be delineated for single and partnered
mothers. The Well Bermuda, National Health Promotion Strategy of 2006 aims to reduce
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the proportion of adults consuming fast-foods at least once per week below 62% (25).
Consequently, fast-food consumption of 1-3 times per month or less is associated with
lower CVD risk.
Moderate and vigorous activities were divided into three categories. Mothers
were classified into how many times per week they were engaging in at least 30 minutes
of either moderate or vigorous activities which included: less than three, three to five, or
six to seven. Classifications for both moderate and vigorous physical activity were
combined to ensure that recommendations could be compared between single and
partnered mothers. The Bermuda Heart Foundation, which recognizes the
recommendations of the American Heart Association, advocates adults engage in
moderate intensity physical activity on most (preferably all) days of the week (46, 47). In
addition, the American Heart Association recommends engaging in vigorous physical
activity three to five days per week (46, 47). As a result, those mothers engaging in
moderate physical activity more than five times per week and vigorous physical activity
at least three days per week are associated with lower CVD risk.
High blood pressure and high cholesterol were arranged into yes (which included
having the condition, pre-hypertensive/pre-hypercholesterolemia, and border-line for
both conditions) and no (which included not having the condition or having the condition
only while pregnant). Body mass index (BMI) was classified into normal weight (BMI:
18-24.9 kg/m2), overweight (BMI: 25-29.9 kg/m2), and obese (BMI: >30 kg/m2) as per
the World Health Organization classifications (27).
The statistical analyses were computed using the SPSS Version 17.0.1 (SPSS Inc.,
Chicago Ill). Cross-tabulations were conducted for each variable and CVD risk factor of
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study. Percentages and frequencies were then calculated to describe the demographic,
dietetic, and physiologic characteristics of the sample.

The Chi-square test was

performed to determine significant differences of CVD risk factors between single
mothers and partnered mothers with significance set at p<0.05. To obtain the odds ratio
(OR) for high blood pressure and high cholesterol, risk estimates were calculated.
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CHAPTER IV
RESULTS
SAMPLE
The analytic sample consisted of 318 mothers who met the inclusion criteria. As
some mothers did not answer all of the questions, results are based on different sample
sizes. The sample for annual household income was n=71 single mothers and n=209
partnered mothers. The sample of mothers who responded to the high blood pressure
portion of the survey represented n=77 single mothers and n=239 partnered mothers.
Mothers who responded to the high cholesterol section of the primary survey were n=65
single mothers and n=204 partnered mothers. The analytic sample for mothers who selfreported their height and weight so that BMI could be calculated were n=73 single
mothers and n=227 partnered mothers.
DEMOGRAPHICS
Of the 318 mothers, the majority were partnered (76%, n=241) (Figure 1). More
single and partnered mothers were aged 35-44 years (n=29, 37.6%; n=114, 47.3%
respectively) (Table 1). The majority of single mothers chose Black as their race (n=63,
81.8%) whereas the majority of partnered mothers reported their race as White (p<0.001)
(Table 1). Single mothers had significantly less education when compared to partnered
mothers (p=0.002) (Table 1). Annual household income differed significantly (p<0.001)
between single and partnered mothers (Table 1). The majority of single mothers (n=38,
53.5%) earned less than $100,001 annually while the majority of partnered mothers
(n=111, 53.1%) earned more than $100,000 annually.
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Figure 1. Distribution of single and partnered mothers based on the 2006 Health Survey
of Adults and Children in Bermuda.
Single Mothers

Partnered Mothers

24%
n=77

76%
n=241

FRUIT INTAKE
A significant difference was not detected for fruit intake between single and
partnered mothers (p=0.605). The majority of single (n=47, 61.0%) and partnered
(n=140, 58.1%) mothers consumed one to two servings of fruits per day (Figure 2). Fruit
was eaten three or more times per day by 22.4% (n=54) of partnered mothers, compared
to 15.6% of single mothers (n=12).
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Table 1. Demographics of single and partnered mothers based on the 2006 Health Survey of Adults and Children in Bermuda.
SINGLE MOTHERS

Age (years)

Race

PARTNERED MOTHERS

N=77

%

N=241

%

18-34

20

26.0

64

26.5

35-44

29

37.6

114

47.3

45-54

22

28.6

57

23.7

55+

6

7.8

6

2.5

Black

63

81.8

89

36.9

White

13

16.9

126

52.3

Other1

1

1.3

26

10.8

Secondary or less

31

40.3

49

20.3

Post secondary or higher

46

59.7

192

79.7

N=71

%

N=209

%

$50,000 or less

25

35.2

15

7.2

$50,001 - $100,000

38

53.5

83

39.7

$100,001 & over

8

11.3

111

53.1

Education

Annual Household Income

P

0.093

0.001

0.002

1

Other: Asian, Black & White, Black & other, White & other, other specified ethnicity
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0.001

Figure 2. Fruit intake of single and partnered mothers based on the 2006 Health Survey
of Adults and Children in Bermuda.

Single Mothers

Partnered Mothers

70
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Percentage (%)

60

p=0.605

58.1

50
40
30

22.4

20
10

3.9

7.0

9.1

5.0

10.4

15.6
7.5

0
3 times or less
(per month)

1-2 times
(per week)

3-6 times
(per week)

1-2 times
(per day)

3 or more times
(per day)

Fruit Intake

VEGETABLE INTAKE
The Chi-square revealed a different pattern of vegetable intake between single
and partnered mothers (p=0.025). Nearly three-fourths of the single mothers (n=57,
74.0%) and 71.8% (n=173) of the partnered mothers ate vegetables one to two times per
day (Figure 3). More partnered mothers (n=55, 22.8%) than single mothers (n=11,
14.3%) were consuming vegetables at least three times per day. Only one single mother
(1.3%) and one partnered mother (0.4%) were consuming the minimal amount of
vegetables (1-2 times per week).
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Figure 3. Vegetable intake of single and partnered mothers based on the 2006 Health
Survey of Adults and Children in Bermuda.
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BREAKFAST CONSUMPTION
Breakfast intake was significantly different between single and partnered mothers
(p=0.003). More partnered mothers (n=192, 79.7%) consumed breakfast five to seven
times per week than did single mothers (n=53, 68.8%) (Figure 4). Significantly more
single mothers (n=24, 31.2%) consumed breakfast less than five times per week when
compared to partnered mothers (n=49, 20.3%). The number of single mothers (n=6,
7.8%) who consumed breakfast one to five times per month was higher than that of
partnered mothers (n=3, 1.2%).
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Figure 4. Breakfast consumption of single and partnered mothers based on the 2006
Health Survey of Adults and Children in Bermuda.
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FAST-FOOD CONSUMPTION
Fast-food consumption was not significantly different (p=0.065). A high
percentage of single (n=71, 92.2%) and partnered (n=231, 95.9%) mothers consumed
fast-foods less than once per day (Figure 5). Both single and partnered mothers
consumed fast-food most often one to two times per week (46.8% and 37.3%
respectively) followed by one to three times per month (28.6% and 29.9% respectively).
The percentage of partnered mothers that reported consumption of fast-food less than
once per month was 24.9% while the percentage of single mothers was 7.8%.
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Figure 5. Fast-food consumption of single and partnered mothers based on the 2006
Health Survey of Adults and Children in Bermuda.
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PHYSICAL ACTIVITY
No significant difference was identified for moderate or vigorous physical activity
in single and partnered mothers (p=0.402 and p=0.117 respectively). Over half of the
single mothers (n=42, 54.5%) reported engaging in moderate physical activity three to
five times per week whereas only a little over a third of the partnered mothers reported
the same (n=91, 37.8%) (Table 2). Approximately, the same percentage of single
mothers engaged in moderate physical activity six to seven times per week (n=18, 23.4%)
and less than three times per week (n=17, 22.1%). The same was true for partnered
mothers engaging in moderate physical activity six to seven times per week (n=74,
30.7%) and less than three times per week (n=76, 31.5%). The majority of single (n=59,
76.6%) and partnered (n=165, 68.5%) mothers reported they engaged in vigorous
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physical activity less than three times per week (Table 3). In addition, very few single
(n=4, 5.2%) and partnered (n=8, 3.3%) mothers were engaging in vigorous physical
activity six to seven times per week.
HIGH BLOOD PRESSURE, HIGH CHOLESTEROL AND OVERWEIGHT/OBESE
Significantly more single mothers reported high blood pressure (p=0.004) and
high cholesterol (p=0.017) when compared to partnered mothers. Single mothers were
nearly three times (OR=2.66) more likely to experience high blood pressure and two
times (OR=2.22) more likely to have high cholesterol. The majority of single and
partnered mothers indicated that a health care professional did not inform them they had
high cholesterol (n=47, 72.3%; n=174, 85.3% respectively) or high blood pressure (n=60,
77.9%; n=216, 90.4% respectively) (Table 4). However, a higher percentage of single
mothers (n=17, 22.1% versus n=23, 9.6% partnered mothers) were advised they had high
blood pressure.
Significant differences were not determined among normal, overweight, and
obese BMI categories (p=0.288) (Table 5). However, significantly more single mothers
had a BMI >25 kg/m2 (p=0.01). Single mothers (n=53, 72.6%) were significantly more
overweight/obese when compared to partnered mothers (n=126, 55.5%).
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Table 2. Moderate physical activity of single and partnered mothers from the 2006 Health Survey of Adults and Children in Bermuda.
SINGLE MOTHERS

Moderate physical activity1
(times per week)

PARTNERED MOTHERS

N=77

%

N=241

%

Less than three

17

22.1

76

31.5

Three to five

42

54.5

91

37.8

Six to seven

18

23.4

74

30.7

1

P

0.402

Moderate Physical Activity: causes small increases in breathing or heart rate, such as brisk walking, bicycling, vacuuming, or gardening.

34

Table 3. Vigorous physical activity of single and partnered mothers from the 2006 Health Survey of Adults and Children in Bermuda.
SINGLE MOTHERS

Vigorous physical activity1
(times per week)

PARTNERED MOTHERS

N=77

%

N=241

%

Less than three

59

76.6

165

68.5

Three to five

14

18.2

68

28.2

Six to seven

4

5.2

8

3.3

1

Vigorous Physical Activity: causes large increases in breathing or heart rate, such as running, aerobics or heavy yard work.
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P

0.117

Table 4. High blood pressure and high cholesterol awareness in single and partnered mothers based on the 2006 Health Survey of Adults and
Children in Bermuda.
SINGLE MOTHERS

Yes

PARTNERED MOTHERS

N=77

%

N=239

%

17

22.1

23

9.6

High blood pressure1
No

Yes

60

77.9

216

90.4

N=65

%

N=204

%

18

27.7

30

14.7

High cholesterol2
No

47

72.3

174

1

ODDS RATIO

95% CI

P

2.66

1.34-5.30

0.004

2.22

1.14-4.33

0.017

85.3

High blood pressure: Doctor, nurse, or other health-professional has ever reported to individual they have high blood pressure.
High cholesterol: Doctor, nurse, or other health-professional ever reported to individual they have high cholesterol.

2
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Table 5. Body mass index (BMI) of single and partnered mothers calculated from self-reported height and weight of the 2006 Health Survey
of Adults and Children in Bermuda.
PARTNERED MOTHERS

SINGLE MOTHERS

N=73

%

N=227

%

Normal Weight1

20

27.4

101

44.5

Overweight2

34

46.6

69

30.4

Obese3

19

26.0

57

25.1

Overweight2 and Obese3

53

72.6

126

55.5

P

0.288

Body Mass Index (BMI)

1

Normal Weight: BMI value of 18.5-24.9 kg/m2
Overweight: BMI value of 25-29.9 kg/m2
3
Obese: BMI value of >30 kg/m2
World Health Organization. Global Database on Body Mass Index. BMI Classification. 2009. Available at: http://aps.who.int
2
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0.010

CHAPTER V
DISCUSSION
Presently a paucity of data is available that examines the relationship between
partner status and CVD risk factors (13, 14). The population of mothers living in
Bermuda who responded to the 2006 Health Survey of Adults and Children in Bermuda,
demonstrated that single mothers are associated with more CVD risk factors when
compared to partnered mothers.
DEMOGRAPHIC FACTORS
A significant difference was not evident between the ages of the single and
partnered mothers. Consistent with results previously established in the U.S., a higher
percentage of single mothers reported their race as Black, were less educated, and earned
less income annually when compared to partnered mothers (14). In addition, similar
results were found for education and income of single mothers at risk for CVD in Canada
(13, 14). The demographics of single mothers at risk for CVD may be similar throughout
Bermuda, the U.S., and Canada as they are all developed nations experiencing an
increase in chronic diseases and the risk factors associated with them (13, 14, 25). As a
result, it is possible that the CVD demographic risk factors most evident in single
mothers are consistent throughout these countries.
Race, education, and income are all important CVD risk factors for women (12,
13, 48, 49). As these single mothers are women (an established high risk population for
CVD), Black, less educated, and have low annual incomes they are essentially at an
increased risk for CVD. Risk factors of CVD, specifically prevalence of hypertension
and overweight, are significantly different between various racial groups (50, 51). Blacks
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have been identified as a high-risk population for having hypertension and being
overweight when compared to Whites (50, 51). This study revealed further racial
disparities between mothers living in Bermuda where most single mothers are Black and
most partnered mothers are White. Consequently, these racial differences may have an
impact on CVD risk between single and partnered mothers in Bermuda.
Education is a significant component of a woman’s, and potentially a mother’s
CVD risk profile (12). In addition, a low education level (i.e. secondary level education
or lower) is a strong predictor of CVD risk in women (12). The fact that single mothers
within this study were more likely to have completed secondary level education or lower,
may be a predictor of CVD risk for this particular sample.
Single mothers in Bermuda reported having lower annual household incomes
when compared to partnered mothers. Despite the differences in cost of living, single
mothers in the United States, Canada, and Bermuda are within the lowest income
brackets (13, 14). Single mothers rely on one income or federal assistance whereas
partnered parent families may have two incomes or one high income supporting the
household. In addition, socioeconomic status has been identified as an independent
significant risk factor for CVD (12, 13, 48, 49). Thus, single mothers are ultimately at a
financial disadvantage when compared to partnered mothers. McIntyre and colleagues
found when low-income lone mothers (n=24) had inadequate funds they compromised
their own food intake to provide for their children (52). Consequently, a lower
socioeconomic status impacts not only the mother but the family and ultimately the
children (52). Thurston and colleagues identified an inverse association between total
family income and incidence of coronary heart disease in both men and women (12).
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Thus, single mothers in Bermuda are associated with lower incomes when compared to
partnered mothers which may be influencing their CVD risk profile.
DIETARY FACTORS
The Bermuda Heart Foundation and the Nutrition Services, Government of
Bermuda both recognize nutrition as one of the most important modifiable risk factors of
CVD and as such nutrition is an important factor that must be considered when
evaluating an individual’s CVD risk profile (46, 53). The Nutrition Services,
Government of Bermuda recommends a total of two to four servings of fruits per day and
three to five servings of vegetables per day for an average adult (53). These
recommendations, if followed, promote a healthy lifestyle that will support a reduced risk
for CVD (53). Women’s dietary intake, specifically fruits and vegetables, has been
studied extensively in relation to CVD (8, 54, 55). In addition, daily breakfast
consumption is associated with weight maintenance (56, 57). As overweight and obesity
are significant risk factors of CVD, breakfast consumption may be an indicator of weight
status and CVD risk (2, 5, 37, 47). The Well Bermuda, National Health Promotion
Strategy recommends consuming fast-foods less than once per week (25). Thus, if these
recommendations are followed they promote a heart healthy dietary lifestyle (25, 58).
Furthermore, parents’ dietary intake has been found to be indicative of their children’s
intake (59, 60). Thus the dietary habits of mothers, living in Bermuda, may be an
important measure of their children’s and their family’s intake.
FRUIT AND VEGETABLE INTAKE
The majority of all mothers, both single and partnered, in this study consume only
one to two servings of fruits and vegetables per day. This low intake of fruits and
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vegetables is associated with an increased risk for CVD (8, 54, 55). Both higher
education and higher income levels are associated with purchasing more fruits and
vegetables (55). Single mothers tended to be less educated and have lower annual
incomes which may account for a lower vegetable consumption compared to partnered
mothers. In addition, knowledge of relationships between diet and chronic disease are
essential for promoting increased intake of fruits and vegetables (8, 54, 55). In the
United Kingdom, awareness of fruit and vegetable recommendations as well as
knowledge of the association between fruit and vegetable intake and chronic disease has
been found to be minimal (61). It is possible that mothers in Bermuda are unfamiliar
with the protective benefits of increased fruit and vegetable intake in relation to lowering
the risks for CVD. Furthermore, they may be unaware of strategies to incorporate fruits
and vegetables into their diets at the least possible cost.
Mothers who participated in the 2006 Health Survey of Adults and Children in
Bermuda were not provided accurate definitions for a serving size of fruits or vegetables.
Instead, respondents were asked how many servings of fruit they usually eat, not
including fruit juice. Interviewers defined one fruit serving as “a portion of fruit at
breakfast” (42). Similarly, a vegetable serving was explained as “a serving of vegetables
at both lunch and dinner would be two servings” (42). This is inconsistent with the
national definitions set forth by the Bermuda Nutrition Services, Government of Bermuda
which specifies a serving is representative of ½ cup fruit while a serving of vegetables is
equivalent to one cup of leafy greens (44). Lack of an accurate and consistent definition
of a serving size for the participants may have led to discrepancies between individual
perceptions of fruit and/or vegetable serving size and actual consumption. The
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administration of the survey could be altered to improve the accuracy of the dietary
information to be collected. By administering mailed surveys or face-to-face interviews,
food frequency questionnaires (with photos of serving sizes) or other dietary recall
methodologies (i.e. 24-hour recall) could be utilized to establish regular dietary intake
and to eliminate discrepancies between actual and perceived serving sizes.
BREAKFAST CONSUMPTION
Even though the majority of mothers, single and partnered, in this study were
consuming breakfast five to seven times per week, single mothers were more likely to
omit breakfast when compared to partnered mothers. Although not documented as a
CVD risk factor, breakfast had the potential to be a secondary indicator of CVD risk due
to its association with weight gain (45, 56, 57). Purslow and colleagues conducted an
analysis of a population-based cohort study from Norfolk, United Kingdom (n=6764).
The researchers elucidated that increased percentage of daily energy consumed at
breakfast is associated with lower weight gain. Furthermore, it is well documented that
weight gain, overweight, and obesity are all related to increased CVD risk (2, 62).
Perhaps, regular consumption of breakfast may be utilized as a potential measure of
weight gain and a secondary indicator of CVD risk.
FAST-FOOD CONSUMPTION
Most single and partnered mothers consumed fast-foods one to two times per
week. The Well Bermuda, National Health Promotion Strategy recommends
consumption of fast-foods less than once per week to promote a healthy lifestyle (25).
Thus, these mothers are not meeting national recommendations. Fast-foods are currently
deemed unhealthy due to their known association with having trans-fatty acids, saturated

42

fats, cholesterol, sodium, and low levels of fiber, in addition to large portion sizes (58,
63). In addition, fast food consumption has been associated with lower intakes of
vegetables and higher intakes of fat (64). Consequently, fast-foods have been identified
as promoting weight gain, high blood pressure, and high cholesterol which are all risk
factors for CVD (58, 63).
PHYSICAL ACTIVITY
The majority of mothers in this study were more likely to engage in moderate
physical activity for at least three times per week with vigorous activity less than three
times per week. Slightly more partnered mothers, however, were meeting moderate and
vigorous physical activity recommendations when compared to single mothers, although
the differences were not significant. According to the 2002 Update of American Heart
Association Guidelines for Primary Prevention of Cardiovascular Disease and Stroke, it
is recommended that adults engage in at least thirty minutes of moderate intensity activity
on most (i.e. six to seven) days of the week (47). Added benefits are ensued by engaging
in vigorous physical activity for 20 – 40 minutes on 3 – 5 days per week (47). The
American Heart Association physical activity recommendations were utilized for this
study because the Bermuda Heart Foundation (the leader in heart health advocacy in
Bermuda) refers to AHA recommendations (46). Regular physical activity is an
important lifestyle risk factor of CVD as exercise has been proven to protect against CVD
(4, 65-67). Consequently single and partnered mothers were not meeting the minimum
requirements for both moderate and vigorous physical activity.
These results are consistent with a Canadian study utilizing the National
Population Health Survey 1998-1999 where physical activity did not differ significantly
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between single and partnered mothers (13). Conversely, results from the National Health
and Nutrition Examination Survey III indicated a significant difference between physical
activity of single and partnered mothers (14). This study further reveals evident cultural
differences of physical activity in mothers. Physical inactivity of single mothers in
Bermuda did not differ significantly as was evident in Canada. Although results are
conflicting between Bermuda, Canada, and the U.S., it does seem apparent that physical
inactivity of both single and partnered mothers is associated with a greater risk for CVD.
HIGH BLOOD PRESSURE, HIGH CHOLESTEROL, AND OVERWEIGHT/OBESE
The current study revealed that more single mothers reported having high blood
pressure, high cholesterol, and being overweight when compared to partnered mothers.
High blood pressure, high cholesterol, and overweight/obesity are significant risk factors
for CVD (2, 3, 9, 47, 54, 68, 69). As high blood pressure is a multi-factorial condition, it
is difficult to identify as to whether motherhood status is the major contributing factor to
onset in this sample. Black women have higher prevalence of high blood pressure when
compared to other ethnicities (14, 70). As such, race may have impacted the results
where the majority of single mothers in this sample were Black women. High cholesterol
is also a significant clinical CVD risk factor for these mothers. This result is consistent
with Young et al., who identified more lone mothers with hypercholesterolemia when
compared to partnered mothers (14).
Single mothers were more likely to have a BMI greater than 25 kg/m2 when
compared to partnered mothers. Obesity and weight management have been recognized
by the American Heart Association as a significant lifestyle risk factor of CVD (47).
Obesity was measured by utilization of the body mass index (BMI) which is an indicator
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of overweight status (32). In a cross-sectional study observing the CVD risk factors of
women, the researchers concluded that body mass index cannot be used as the sole tool
for weight management purposes (2). Thus while BMI was a useful tool in this study
there are limitations associated with its utilization due to its sole reflection of height and
weight status; this measure does not necessarily take into account the fat mass or lean
body mass of the individual. Furthermore, BMI in this study was calculated from selfreported height and weight which may be associated with evident over and underreporting. While these are evident limitations, the Behavioral Risk Factor Surveillance
System (BRFSS) has been identified to be highly reliable and valid with regards to BMI
(41).
LIMITATIONS
The analytic sample of this study only included n=318 mothers. This is a small
sample size that could not be previously determined utilizing sample formulas as it was
dependent upon the initial sample obtained from the primary study, 2006 Health Survey
of Adults and Children in Bermuda (42). The initial study sample size was established
utilizing 1,650 households which represent 6% of the current household population in
Bermuda of approximately 28,000 units (42).

The 1,650 households is a statistically

representative sample of the household population of Bermuda (42). Within this sample,
there were n=491 mothers of which n=116 were single mothers and n=375 were
partnered mothers. After removing those mothers who did not meet the inclusion criteria
(single or partnered mother living with their children) there were only a total of n=318 all
mothers, n=77 single mothers and n=241 partnered mothers. As a result, the analytic
sample was reduced due to mothers meeting the inclusion criteria.
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As this was a secondary data analysis, there are evident limitations associated
with this study design. The questions and perspectives of the primary study limited the
secondary study (71). The primary study sought to understand the health status of adults
and children living in Bermuda. Conversely, this secondary data analysis investigated
one component of health status, which was heart health. Thus the broad focus of the
primary study prevented further in-depth analysis of cardiovascular health and risk
factors in mothers. In addition, the secondary study is bound by the time associated with
the primary study which was conducted in 2006.
Due to the study design, one cannot generalize the findings to the entire
population (i.e. mothers of Bermuda). As the ratio of single mothers to partnered
mothers in Bermuda was not attainable for the purposes of this study, the results cannot
be generalized to the population of single and/or partnered mothers living in Bermuda. In
addition, when conducting secondary data analyses it is recommended using a large
sample as this will increase the validity and reliability of the secondary data analyses
(72). However, due to the small size of Bermuda (population of approximately 65,000)
the sample utilized in this secondary data analysis still provided meaningful results.
LIMITATIONS TO QUESTIONNAIRE
In addition to the study design, the questionnaire of the primary study was also a
limitation for this secondary data analysis. This study was limited primarily by the
questions posed within the telephone survey and questionnaire. The dietary intake
questions (i.e. fruit intake, vegetable intake, breakfast consumption, and fast-food
consumption) could have been more precise thus providing a more valid measure of
general consumption for these mothers. With regards to fruit and vegetable intake, no
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distinction was made between frozen, dried, fresh, canned or sweetened fruits. In
addition, as this was a self-reported telephone survey there may have been discrepancies
in over- or under-reporting intake (73). Self-reporting and lack of accurate definitions of
servings may be a reason as to why only vegetable intake was significantly different
between the single and partnered mothers. Despite the possible limitation of over- or
under-reporting, studies have identified the Behavioral Risk Factor Surveillance Survey,
which was utilized to develop the 2006 National Health Survey of Adults and Children in
Bermuda, to be a valid and reliable tool for measuring fruit and vegetable intake, height,
weight, body mass index, blood pressure screening, and demographics (41).
The mothers of this study were not questioned on the length of time of their
motherhood. Thus, it is impossible to determine if the lifestyle and CVD risk factors
preceded the motherhood or were a result of partner status. Marital status may also have
changed throughout the individual’s life and as a result it is impossible to identify if
partner status was a precursor or successor to the evident CVD risks. Thus future studies
should account for marital status changes where possible to obtain a more precise
understanding of the relationship between CVD risk factors and motherhood.
In order to further improve upon this study, one could include the more pertinent
risk factors of CVD (i.e. smoking). However, due to the dietary focus of this study, these
factors were not included. In addition, while examining the data sample there were very
few mothers who were currently and/or previously smoking thus this CVD risk factor
was omitted from the study. It is also important to note that the analyses did not separate
the effects of race, education, income, and age. Thus, by addressing all CVD risk factors
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one could create a more comprehensive assessment of the CVD risk profile of these
mothers.
RECOMMENDATIONS
Based on the findings of the current study, the following recommendations are
offered:
1. Nutrition education programs need to be developed, implemented and frequently
evaluated for single mothers, perhaps through churches, worksites and
government agencies.
2. A Health and Nutrition Survey is warranted every 10 years. Since Bermuda is
experiencing an epidemiologic transition where the prevalence of diet-sensitive
chronic conditions such as cardiovascular diseases, cancer, diabetes, obesity and
overweight is increasing, it is important to identify the dietary excesses and
deficiencies of Bermudians.
3. The Health and Nutrition Survey of Bermuda must accurately assess all food
categories (i.e. fruit and vegetable intake) by providing accurate and measurable
definitions for serving sizes. This will enable study participants the ability to
understand the basics of portion control and provide meaningful results for future
studies.
DIETARY RECOMMENDATIONS
1. Future health promotion programs need to help mothers to use strategies such as:
seasonal fruit and dried fruit as snacks thus modeling appropriate intake for their
children and families.
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2. To improve vegetable intake, in Bermudian mothers, health promotion programs
need to assist women by promoting: seasonal vegetables and easy preparation
methods.
3. To increase breakfast consumption among Bermudian mothers, nutrition
education programs must promote: inexpensive, quick, and healthy breakfast
options in addition to the importance of eating breakfast regularly for mothers and
their families.
4. Future nutrition education programs in Bermuda need to:
a. Encourage fast food restaurants to offer low-fat options;
b. Implement cooking classes utilizing inexpensive food items;
c. Encourage Bermudians to order smaller portion sizes; and
d. Provide mothers with inexpensive cooking classes that promote quick and
healthy alternatives to fast food meals.
WEIGHT MANAGEMENT RECOMMENDATIONS
1. Health promotion and nutrition education programs can focus their efforts on:
a. Portion sizes;
b. Importance of regular breakfast consumption for weight maintenance;
c. Choosing healthy options while eating out;
d. Informing mothers of physical activity recommendations; and
e. Promoting family and community-based prevention programs.
2. Health and Nutrition surveys may incorporate other measures of obesity (i.e.
waist circumference) in addition to BMI which can provide a more
comprehensive understanding of obesity in mothers living in Bermuda.
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CLINICAL CVD RISK FACTOR RECOMMENDATIONS
1. Nutrition education programs need to focus on awareness and prevention
techniques relating to high blood pressure and high cholesterol that are tailored to
the ethnicity of the demographic being served.
2. The Bermuda Heart Foundation and the Bermuda Nutrition Services could
provide:
a. Heart healthy recipes that are inexpensive and quick to prepare;
b. Grocery shopping tips and tours for mothers and their families; and
c. Further education addressing the relationship between high blood pressure
and high cholesterol on CVD risk.
CONCLUSION
Single mothers are a high-risk and growing population associated with more CVD
risk factors when compared to partnered mothers. In the United States, from 1980 to
2007, the percentage of live births to single mothers has increased from 18% to 40% and
between 1980 and 2006 the United Kingdom experienced an increase of12% to 44% and
Canada from 13% to 30% (74). As a result, there is an evident social shift in family
demographics worldwide where single mothers are increasing.
Single mothers in this study tend to be Black, less educated, earn less annually,
overweight/obese, eat fewer vegetables, omit breakfast more, and have high blood
pressure and high cholesterol when compared to partnered mothers. This suggests that
this population may benefit from nutrition education initiatives that are tailored to their
demographic. By modifying their dietary habits, the mothers can improve their CVD risk
profile (75-76). Improvements in dietary habits can improve the health of mothers and
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ultimately their family and children (47, 60, 62). Prior studies have identified mothers as
the “gatekeepers” and nutrient providers of the home and consequently they have a
significant impact on the health status of their family members (20). The current dietary
habits of mothers, which may increase risk for CVD incidence, can have an impact on the
individual and the family unit. These relationships identify significant public health
nutrition issues that can be addressed through nutrition education and community
initiatives. In addition, weight loss initiatives are successful at improving food choices
and fat habits of overweight mothers and improving dietary habits of their children
(p<0.01) (77). As a result, community-based or family-based primary prevention
initiatives would aim to improve the CVD risk profile of mothers and ultimately ensure a
healthy environment for their children. It is also important to involve the mothers in the
development of primary prevention initiatives, particularly nutrition education programs
(78). This will allow for greater adherence and acceptability of programs and will be
targeted to the education and financial level of the population.
According to the Well Bermuda, National Health Promotion Strategy of 2006 one
of the parenting objectives is to incorporate more parent enrichment opportunities (25).
Parent enrichment opportunities can include improving health of the parent and of the
family. Well Bermuda also states various heart health objectives such as reducing high
blood pressure below 25% and high cholesterol below 34% in the Bermudian population
(25). By providing nutrition education and implementing CVD awareness programs for
mothers, one will ultimately address the Well Bermuda objectives.
Single mothers are an evident high-risk population for developing CVD who
require individualized nutrition education and awareness programs. The CVD risk
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profile of single mothers revealed a strong association with their dietary habits. Thus
primary prevention through nutrition education can be a useful method of improving the
CVD risk profile of these mothers. Furthermore, by addressing cardiovascular and
overall health in mothers, one will provide awareness and initiatives for an important and
socially influential demographic of women.
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