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Abstract
Background Although cardiovascular disease (CVD) does
not occur until mid to late life for most adults, the presence
of risk factors, such as high blood pressure (BP) and
cholesterol, has increased dramatically in young adults.
Purpose The present study examined the relationships
between gender and coping strategies, lifestyle behaviors,
and cardiovascular risks.
Method The sample consisted of 297 (71% female)
university students. Participants completed a survey to
assess demographics, lifestyle behaviors, and coping
strategies, and a physiological assessment including lipid
and blood pressure (BP) measurements. Data collection
occurred from January 2007 to May 2008.
Results Analyses revealed that age, ethnicity, greater body
mass index (BMI), greater use of social support, and less
frequent exercise were associated with higher cholesterol,
while gender, age, greater BMI, and less frequent exercise
were associated with higher systolic BP. There were two
significant interactions: one between gender and avoidant

coping and the other between gender and exercise on
systolic BP, such that for men greater use of avoidant
coping or exercise was associated with lower systolic BP.
Conclusion Understanding how young adults manage their
demands and cope with stress sets the stage for under-
standing the developmental process of CVD. Both coping
strategies and lifestyle behaviors must be considered in
appraising gender-related cardiovascular risk at an early age
before the disease process has begun.

Keywords Coping . Lifestyle behaviors . Gender
differences . Cardiovascular risk

Introduction

Approximately one-third of adults in the USA have some form
of CVD [1]. Although CVD does not occur until mid to late
life for most adults, the presence of risk factors, such as high
blood pressure (BP) and cholesterol, has increased dramati-
cally in young adults. In the USA over 13% of men and 6%
of women ages 20–39 years have high BP, while approxi-
mately 9.6% of adolescents 12 to 19 years of age have total
cholesterol levels above 200 mg/dL [1]. Gender has been
shown to have differential effects on cardiovascular health.
The age-adjusted ratio of male to female deaths due to CVDs
is 1.5 in the USA [2]; however, the incidence of heart disease,
hypertension, and stroke is similar for men and women [3].

Lifestyle behaviors that have been shown to increase risk
of chronic illnesses, such as CVD, include smoking
tobacco, excess use of alcoholic substances, eating a diet
high in triglycerides and fat, and physical inactivity [1, 4].
A recent study found that without the risk factors of high
BP, smoking, and elevated cholesterol, 64% of deaths
among women and 45% of deaths among men could have
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been avoided [5]. Gender differences in lifestyle behaviors
are already present among high school students surveyed in
the USA [6]. In 2007 only 44% of male and 26% of female
students report engaging in recommended levels of physical
activity per week. Further, males were more likely to be
classified as obese (16%) than females (10%). Current
cigarette use was slightly higher among male (21%) than
female (19%) high school students. Episodic heavy drinking
(five or more drinks within a couple of hours) was reported
more frequently in males (28%) than in females (24% [6]).

In addition to lifestyle behaviors, stress is a psychosocial
factor that plays a prominent role in cardiovascular health
[4]. Inability to manage stressful events is associated with
heightened sympathetic arousal, which leads to cortisol
release [7]. Increased cortisol release has been linked to the
CVD process, as well as to other psychological conditions
(e.g., depression) associated with increased risk of CVD [7,
8]. The transactional model of stress suggests that an
individual and his/her environment are in a dynamic,
bidirectional relationship [9]. Within this model, primary
appraisal determines whether an event is viewed as
stressful, and secondary appraisal determines what coping
strategies might be employed. Coping involves cognitive
and behavioral strategies used to manage demands per-
ceived as taxing [9]. Learning to cope adequately may serve
to lessen the negative impact of stress on the cardiovascular
system.

Men and women have been shown to differ in their
physiological and psychological responses to stress [10, 11].
Physiologically, many of the differences have been attributed
to the protective elements of estrogen, with pre-menopausal
women and women taking estrogen-replacement therapy
demonstrating lower autonomic activity than men of a
similar age [10]. Psychologically, women tend to report
greater frequency of stress than men [3] and different coping
strategies than men. For example, women endorse greater
use of emotion-focused coping, while men report greater use
of avoidance [12].

Of the coping strategies and resources that are widely
studied, social support appears to have the strongest relation-
ship with CVD and cardiovascular risk factors [13]. Women
consistently report greater use of social support than men,
including quantity and quality of support received [14, 15].
Preliminary evidence suggests that social support affects
cardiovascular functioning through psychophysiological pro-
cesses [13]. Specifically, there is evidence that greater social
support is associated with lower BP, less atherosclerosis,
lower cortisol levels, increased oxytocin, and greater immune
function [13]. Social interactions also influence the cardio-
vascular system through behavioral processes such as
smoking, eating, and physical inactivity [13].

Gender differences in physiological, lifestyle, and
psychological variables associated with CVD may explain

why discrepancies in incidence of certain types of CVD
have been found between men and women [11, 16].
Identifying the contribution of traditional lifestyle factors
such as substance use and exercise, as well as how
individuals cope with stress is important in understanding
the developmental process of CVD. Such an understanding
is necessary for developing interventions that best target
change for each gender.

The aim of this study is to examine the relationships
among lifestyle behaviors, coping strategies, and cardio-
vascular risks as measured by elevated BP and choles-
terol in a non-medical sample of young adults. The
present study attempts to replicate and extend what is
known about lifestyle behaviors in college students by
examining how lifestyle behaviors and coping strategies
relate to cardiovascular risks for each gender. Based on
the previously cited research, we expect men to report
greater use of tobacco and alcohol, as well as greater
physical activity and a higher BMI, as compared to
women. Additionally, we expect that, as compared to
men, women will report greater use of social supportive
and positive/problem-focused coping and lower use of
avoidant coping. We also expect lifestyle and coping
strategies to differentially relate to cardiovascular measures
for each gender.

Method

Participants

Participants (71% female, 29% male) were recruited from
psychology classes at a large southwestern university. The
average age of the sample was 21.39 years (SD 4.78; range
18–55 years, with 78% between ages 18 and 22 years).
Participants were diverse, with 58% European American,
19% African American, 12% Latino/a, and 11% “Other”
ethnicity. Students received class credit for participating in
a study of “Psychological Predictors of Cardiovascular
Health.” Participant eligibility included 1) enrollment in an
undergraduate course, 2) 18 years of age or older, and 3)
fluency in written and spoken English. Additionally,
participants were excluded from physiological assessment
if they were pregnant, diabetic, hypoglycemic, or suffered
from any condition for which fasting was contraindicated.
This included participants taking medications for hyperten-
sion or hyperlipidemia.

The sample consisted of 297 participants for psycho-
logical and physiological measures. Due to missing data
on demographic, lifestyle, and physiological variables,
the final sample consisted of 252 participants for
cholesterol (n=45, 15% missing) and 287 participants
for SBP (n=10, 3% missing). Independent samples t-tests
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and chi-square analyses were used to compare participants
with missing data to those for whom data was complete.
Participants who did not have SBP readings reported
greater days exercised per week (t=2.32, p<0.05). There
were no significant differences between missing and non-
missing participants on gender, age, ethnicity, BMI,
cigarette use, alcohol use, coping strategies, or daily
hassles.

Procedure

The study was approved by the institutional review board
and adhered to all requirements on the use of human
subjects. The study consisted of two sessions, and
participants were given written informed consent prior
to each session. The initial session took place in small
groups (3–6 people) in which participants completed a
battery of questionnaires. Participants returned for a
second session typically within a week to 10 days at
which a resting BP assessment and lipid profile were
obtained. Prior to their individual appointment for this
session, participants were contacted in advance and
reminded to fast overnight (no food or drink (except
water)) in the 12 hours before the appointment [5]. In
addition, they were asked to avoid alcohol or over-the-
counter medications or herbal remedies during the fasting
period, to refrain from smoking for at least 2 hours before
the appointment, and to avoid exercise at least 30 min
prior to the appointment. Participants were excluded from
analyses if they did not report compliance.

Psychological Measurements

Background Information

Participants completed a brief background information
survey that provided demographic information and lifestyle
behaviours. Basic information such as age, gender, and
academic status was included. Specific questions assessing
lifestyle behaviors included, “How many times a week do
you use alcohol,” “How many times a day do you smoke,”
“How many days per week do you exercise,” “What is your
height,” and “What is your weight?” Participants were
asked to write the frequency for each item. Self-reported
weight and height were used to calculate BMI, which has
been shown to provide reliable estimates as compared to
measured weight and height in young adults [17].

Coping

The Brief COPE [18] is a 28-item self-report questionnaire
modified from the original COPE [19]. The Brief COPE
examined 14 coping strategies, including active coping,

planning, positive reframing, acceptance, humor, religion,
using emotional support, using instrumental support, self-
distraction, denial, venting, behavioral disengagement,
substance use, and self-blame. Each subscale consists of
two items with responses ranging from 1 (I haven’t been
doing this at all) to 4 (I’ve been doing this a lot). Sample
items included, “I’ve been taking action to try to make the
situation better” and “I’ve been giving up trying to deal
with it.” Cronbach’s alpha for each subscale is adequate
ranging from 0.50 (venting) to 0.90 (substance use).
Validity for the Brief COPE has been demonstrated by
examination of the intercorrelations among scales on both
the Brief COPE and the original COPE measures [18, 19].

To reduce the number of analyses, we conducted a
principle components analysis (PCA) of the 28 items of the
Brief COPE. A factor loading of 0.31 or higher was present
for each item. The first cluster, labeled positive/problem-
focused coping, was comprised of the active coping, positive
reframing, planning, acceptance, humor, and religion sub-
scales (internal consistency of α=0.80). The second cluster,
avoidant coping, was made up of the self-blame, behavioral
disengagement, denial, substance use, self-distraction sub-
scales, and one item from venting (α=0.77). The third
cluster, labeled social supportive coping, consisted of the
emotional support and instrumental support subscales, and
one item from venting (α=0.85). A mean score for each
component was used for analyses.

Stress

The Hassles portion of The Combined Hassles and Uplifts
Scale [20] was used as a measure of perceived stress. Fifty-
three items were used to examine an individual’s inter-
actions with the environment that are appraised as stressful
in terms of frequency and intensity of each item. Responses
range from 0 (None/not applicable) to 3 (A great deal). A
sum score was used to determine intensity of perceived
stress overall. Cronbach’s alpha for the scale was 0.92
within our sample.

Physiological Measurements

Blood Pressure

BP was obtained by taking consecutive readings from the
left arm while the participant was seated. After the
participant had rested for 5 min, two BP readings were
obtained at 2-min intervals. If the difference between the
two readings was equal to or less than 5 mm Hg, then the
mean of the two readings was used. If the difference
between the two readings was greater than 5 mm Hg apart,
a third measure was taken and a mean of the three scores
was used.
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Lipid Profile

Lipid samples were analyzed using the CardioChek PA
System, Lipid Panel (http://cardiochek.com/home). If par-
ticipants followed fasting instructions, they were allowed to
participate in the fasting cholesterol screenings. If partic-
ipants had not fasted or followed directions, cholesterol
samples were not collected.

The lipid profile consisted of measures of total choles-
terol, HDL, triglycerides, calculated LDL, and a TC/HDL
risk ratio. Calculated LDL is a variable that takes into
consideration the protective elements of HDL given the
total cholesterol, as well as triglycerides. Calculated LDL is
estimated from the following equation: Total Cholesterol −
HDL − (Triglycerides/5).

Results

Means, standard deviations, and ranges are reported for each
gender in Table 1.

Multivariate Analyses

Three hierarchical multiple regression models were used
to examine the relationship among demographic, stress,
coping, lifestyle behaviors, and cardiovascular risk
variables, as well as the interactions between gender
and coping or lifestyle behaviors. Continuous variables

were centered, and interaction terms were created using
methods described by Aiken and West [21]. Calculated
LDL, SBP, and DBP were used as dependent variables
(see Table 3, DBP is not included in table format as it was
highly correlated with SBP, r=0.64, p<0.001). Block 1
consisted of gender, age, and ethnicity (i.e., dummy coded
African American, Latin American, and “Other” (Native
American, Asian American, or Other)). Block 2 consisted
of the addition of daily hassles as a measure of stress.
Block 3 consisted of the addition of coping strategies,
including positive/problem-focused, social support, and
avoidant coping. Block 4 consisted of the addition of
lifestyle behaviors (BMI, cigarette use, number of times
exercised per week, and number of alcoholic beverages
consumed per week). Block 5 consisted of the addition of
the interactions between gender and coping or lifestyle
behaviors.

Cholesterol

In blocks 1 and 2, age was a significant predictor of the
variance in calculated LDL. In block 3, age and greater use
of social support were significant predictors of calculated
LDL. In block 4, age, non-African American ethnicity,
greater use of social support, greater BMI, and less frequent
exercise use were significant predictors of the variance in
calculated LDL. In block 5, age and non-African American
ethnicity were significant predictors of the variance in
calculated LDL.

Table 1 Means, standard deviations and t-tests on gender differences

Male Female Range
Variable Mean (SD) Mean (SD) Both t (df)

Demographic

Age (years) 21.71 (4.32) 21.61 (5.46) 18–55 0.15 (295)

Lifestyle behaviors –

Body mass index (lbs/in.2) 25.04 (4.70) 23.91 (5.42) 15.96–49.71 1.63 (293)

Cigarettes (per day) 1.13 (4.22) 0.51 (2.07) 0–34 1.68 (295)

Alcohol use (drinks per week) 1.28 (1.59) 0.77 (1.12) 0–7 3.09* (293)

Exercise frequency (days per week) 2.94 (2.01) 2.48 (1.91 0–7 1.79 (294)

Hassles 44.10 (22.11) 50.67 (22.76) 4–110 −2.12* (271)

Coping

Positive/problem 2.76 (0.52) 2.81 (0.52) 1.50–4.00 −0.71 (296)

Avoidant 1.85 (0.43) 1.95 (0.48) 1.00–3.36 −1.66 (296)

Social supportive 2.39 (0.69) 2.78 (0.72) 1.00–4.00 −4.15* (296)

Cardiovascular risk

Calculated LDL (mg/dL) 81.23 (29.70) 85.95 (38.13) −25.80–230.60 −0.92 (256)

Systolic BP (mm Hg) 119.99 (10.17) 110.13 (11.34) 68.00–145.00 6.62* (286)

Diastolic BP (mm Hg) 77.31 (8.63) 70.78 (10.53) 39.00–114.00 4.89* (293)

LDL low density lipoproteins, BP blood pressure

*p<0.05
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Blood Pressure

In blocks 1, 2, and 3, male gender and age were significant
predictors of the variance in SBP. In block 4, male gender
and greater BMI were significant predictors of the variance
in SBP. In block 5, male gender, greater BMI, less frequent
use of exercise, the interaction between gender and
avoidant coping, and the interaction between gender and
exercise were significant predictors of the variance in SBP.

In blocks 1 and 2, male gender, age, and non-Latino(a)
ethnicity were significant predictors of the variance in DBP.
In block 3, only male gender and age were significant
predictors of the variance in DBP. In blocks 4 and 5, male
gender, non-Latino(a) ethnicity, and greater BMI were
significant predictors of the variance in DBP.

Gender Differences

Independent samples t-tests revealed that males had
higher SBP (t(286)=6.62, p<0.001) and DBP (t(293)
=4.89, p<.001) than did females (see Table 1). Men also
reported higher alcohol consumption per week (t(293)=
3.09, p<0.01) than did women. Regarding psychological
measures, females reported greater stress (t(271)=−2.12, p
<0.05) and greater use of social support as a coping strategy
(t(296)=−4.15, p<0.001) than did males.

Bivariate correlations by gender (see Table 2) revealed that
for males, age was positively related to calculated LDL (r=
0.27, p<0.05). BMI was positively associated with SBP (r=
0.50, p<0.001), less frequent exercise was associated with
SBP (r=−0.31, p<0.01), and BMI was positively associated
with DBP (r=0.30, p<0.01). For females, age (r=0.24, p<
0.01), social support (r=0.20, p<0.01), and BMI (r=0.19, p<

0.01) were positively related to calculated LDL; age (r=0.26,
p<0.001) and BMI (r=0.38, p<0.001) were positively
associated with SBP; and age (r=0.16, p<0.05) and BMI
(r=0.30, p<0.001) were positively associated with DBP.

Two significant interactions were found using hierarchi-
cal regression analyses (Table 3). Scores were categorized
as low (one standard deviation below the mean),
moderate (the mean), and high (one standard deviation
above the mean [21]). Examination of the interactions
revealed that for men, greater use of avoidant coping was
associated with lower SBP, while for women, greater use
of avoidant coping was associated with a slight increase in
SBP (see Fig. 1). In addition, for men, as exercise
frequency increased, SBP decreased; however, for women,
exercise did not have a significant effect on SBP (see
Fig. 2).

Analyses were also conducted to examine mediation
(using gender as both the predictor variable and as the
mediator [22]); however, criteria were not met to suggest
that gender, coping, or lifestyle behaviors served as a
mediator within our sample.

Discussion

The purpose of this study was to examine the relationships
among coping strategies, lifestyle behaviors, and cardio-
vascular risks in a non-medical sample of university
students. Gender differences were also examined because
of known physiological and psychological differences
between men and women. Our findings suggest that
lifestyle and coping behaviors play different roles in men
and women’s cardiovascular functioning.

Table 2 Correlations among coping, lifestyle behaviors, and cardiovascular risk variables by gender

Continuous variables 1 2 3 4 5 6 7 8 9 10 11 12

1. Age – 0.03 0.05 −0.18* 0.06 0.37* −0.03 −0.01 0.04 0.24* 0.26* 0.16*

2. Hassles 0.06 – 0.09 0.42* −0.04 0.21* 0.06 −0.09 0.08 −0.12 0.01 −0.03
3. Positive/problem coping 0.26* −0.18 – 0.02 0.37* 0.00 −0.10 −0.05 −0.05 0.04 −0.04 −0.04
4. Avoidant coping −0.01 0.10 −0.07 – −0.10 0.08 0.05 −0.07 0.18* −0.08 0.02 0.04

5. Social supportive coping 0.22 −0.06 0.44* 0.06 – −0.08 −0.03 −0.02 0.10 0.20* −0.05 0.07

6. Body mass index 0.05 0.18 −0.06 −0.23* −0.12 – −0.09 0.00 −0.07 0.19* 0.38* 0.30*

7. Cigarette use 0.39* 0.06 0.25* −0.01 0.26* 0.03 – −0.01 0.27* −0.02 −0.11 −0.08
8. Exercise frequency −0.24* −0.13 0.11 −0.22 0.01 −0.07 −0.14 – 0.02 −0.13 0.01 −0.03
9. Alcohol use −0.03 0.02 −0.28* 0.14 −0.21 −0.11 −0.04 −0.04 – −0.06 −0.02 0.02

10. Calculated LDL 0.27* 0.21 0.06 −0.07 −0.05 0.16 0.06 −0.08 0.02 – 0.11 0.08

11. Systolic blood pressure 0.20 0.15 −0.10 −0.19 −0.03 0.50* −0.02 −0.31* 0.17 0.20 – 0.63*

12. Diastolic blood pressure 0.16 0.04 −0.02 −0.15 −0.06 0.35* −0.00 −0.02 0.20 0.20 0.50* –

Positive/problem coping = positive/problem-focused coping. Correlations for males are presented on the lower left half of the matrix. Correlations
for females are presented on the upper right half of the matrix

*p<0.05
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Table 3 Hierarchical multiple regression analyses examining demographic, coping and lifestyle behaviors and gender interactions with
cholesterol and blood pressure

Calculated LDL Systolic blood pressure

Variables B SE p B SE p

Constant 35.69 11.45 0.002** 109.52 3.22 0.000***

Gender 7.22 5.27 0.172 −9.62 1.54 0.000***

Age 2.16 0.46 0.000*** 0.46 0.13 0.001**

African American −11.49 6.35 0.072 2.08 1.83 0.257

Latin American −0.89 7.72 0.909 −0.64 2.29 0.782

“Other” −3.87 7.32 0.598 −1.54 2.13 0.469

Block 1 R2=0.11, Adj. R2=0.09, ΔR2=0.11, F (5, 223)=5.46*** R2=0.18, Adj. R2=0.17, ΔR2=0.18, F (5, 249)=11.19***

Constant 38.46 12.07 0.002** 108.95 3.42 0.000***

Gender 7.74 5.32 0.147 −9.70 1.55 0.000***

Age 2.17 0.46 0.000*** 0.45 0.13 0.001**

African American −10.94 6.40 0.089 1.99 1.84 0.281

Latin American −0.25 7.78 0.975 −0.77 2.31 0.740

“Other” −3.73 7.33 0.612 −1.59 2.13 0.457

Hassles −0.07 0.10 0.466 0.02 0.03 0.616

Block 2 R2=0.11, Adj. R2=0.09, ΔR2=0.00, F (6, 222)=4.63*** R2=0.18, Adj. R2=0.17, ΔR2=0.00, F (6, 248)=9.34***

Constant 40.20 12.16 0.001** 108.34 3.47 0.000***

Gender 4.39 5.51 0.427 −9.48 1.61 0.000***

Age 2.16 0.48 0.000*** 0.47 0.14 0.001**

African American −10.96 6.43 0.090 2.27 1.88 0.228

Latin American 0.45 7.76 0.954 −0.60 2.33 0.797

“Other” −4.54 7.38 0.540 −1.29 2.17 0.552

Hassles −0.06 0.11 0.575 0.01 0.03 0.670

Positive/problem-focused coping −3.54 4.92 0.473 −1.13 1.43 0.429

Avoidant coping 1.45 5.58 0.795 0.06 1.60 0.968

Social supportive coping 7.85 3.55 0.028* −0.51 1.03 0.618

Block 3 R2=0.13, Adj. R2=0.10, ΔR2=0.02, F (9, 219)=3.66*** R2=0.19, Adj. R2=0.16, ΔR2=0.00, F (9, 245)=6.33***

Constant 55.64 12.89 0.000*** 113.84 3.48 0.000***

Gender 2.82 5.32 0.611 −8.35 1.55 0.000***

Age 1.68 0.49 0.001** 0.25 0.14 0.067

African American −15.32 6.47 0.019* 1.75 1.81 0.335

Latin American −3.52 7.69 0.648 −1.38 2.19 0.529

“Other” −2.97 7.30 0.685 0.27 2.05 0.895

Hassles −0.12 0.11 0.263 −0.03 0.03 0.412

Positive/problem-focused coping −3.54 4.84 0.466 −0.75 1.34 0.576

Avoidant coping 1.47 5.52 0.790 0.24 1.52 0.874

Social supportive coping 8.32 3.48 0.018* −0.06 0.96 0.949

BMI 1.52 0.49 0.002** 0.82 0.13 0.000***

Cigarette use −0.37 0.73 0.612 −0.26 0.22 0.231

Exercise frequency −2.89 1.21 0.018* −0.23 0.34 0.505

Alcohol use −1.59 1.82 0.385 0.46 0.53 0.385

Block 4 R2=0.19, Adj. R2=0.14, ΔR2=0.06, F (13, 215)=3.88*** R2=0.31, Adj. R2=0.27, ΔR2=0.12, F (13, 241)=8.17***

Constant 44.89 13.43 0.001** 113.51 3.64 0.000***

Gender 9.83 6.33 0.122 −8.65 1.79 0.000***

Age 2.04 0.51 0.000*** 0.27 0.14 0.059

African American −17.02 6.68 0.012* 1.57 1.85 0.396

Latin American −3.31 7.69 0.668 −1.40 2.21 0.526
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Greater use of avoidant coping was associated with
lower SBP in men, while a slight increase in SBP for
women. Avoidant coping comprises strategies such as self-
blame, using substances to cope, and behavioral disengage-
ment [18]. Men report greater use of avoidance as a coping
strategy than women [23]. Men also reported less stress
than women in our study, consistent with literature
documenting gender differences in perception and response
to stress [10]. It is possible that avoidance of stress and
problems in the short-term is associated with healthier

cardiovascular functioning in young men, but it is unclear
whether avoidance continues to play a protective role over
time. Longitudinal and experimental designs are needed to
determine whether avoidant coping is protective against
cardiovascular disease in men.

Our results suggest that less frequent physical activity or
exercise was associated with greater SBP for men, but not
for women. Exercise frequency was associated with a 6-mm
Hg increase in SBP for men, while no significant difference
was present in women. There does not appear to be a

Table 3 (continued)

Calculated LDL Systolic blood pressure

Variables B SE p B SE p

“Other” −6.46 7.39 0.383 0.05 2.07 0.981

Hassles −0.16 0.11 0.153 −0.03 0.03 0.350

Positive/problem-focused coping −3.96 10.37 0.703 −1.58 2.81 0.575

Avoidant coping −0.52 11.23 0.963 −5.32 3.18 0.096

Social supportive coping −0.96 7.18 0.894 1.44 2.05 0.482

BMI 1.96 1.30 0.133 0.93 0.28 0.001**

Cigarette use −0.38 1.00 0.708 −0.22 0.30 0.454

Exercise frequency −0.58 2.38 0.808 −1.52 0.73 0.037*

Alcohol use 1.70 2.97 0.567 1.17 0.87 0.183

Gender × positive/problem coping 1.23 11.79 0.917 0.89 3.19 0.780

Gender × avoidant coping 7.82 12.68 0.538 7.21 3.58 0.045*

Gender × social supportive coping 14.13 8.28 0.090 −1.43 2.34 0.543

Gender × BMI −0.59 1.41 0.676 −0.20 0.31 0.519

Gender × cigarette use 1.35 1.55 0.386 −0.23 0.45 0.618

Gender × exercise frequency −3.02 2.76 0.276 1.67 0.82 0.044*

Gender × alcohol use −7.40 3.83 0.055 −1.14 1.12 0.312

Block 5 R2=0.23, Adj. R2=0.16, ΔR2=0.04, F (20, 208)=3.09*** R2=0.34, Adj. R2=0.27, ΔR2=0.03, F (20, 234)=5.89***

*p<0.05; **p<0.01; ***p<0.001
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gender difference in benefits received through exercise
[24], though men typically report higher levels of exercise
than females [6]. These findings are consistent with the
National Heart Lung and Blood Institute [25], which
stipulates that physical inactivity is a known risk factor
for CVD, but it suggests the possibility that exercise may
impact different cardiovascular mechanisms in men and
women, though additional research is necessary to confirm.

Greater use of social support was associated with higher
cholesterol in the overall model, but did not remain as a
significant predictor when gender interactions were included.
In bivariate correlations by gender, social support was
associated with higher cholesterol in women, but not in men.
Social support includes emotional support, instrumental
support, and venting. Instrumental support involves attempting
to get advice or support from others as well as actually
receiving advice, while emotional support involves getting
comfort and understanding from others. Venting includes
expressing negative feelings [18]. Further analyses for women
revealed that two items representing instrumental support and
one item representing emotional support were positively
associated with calculated LDL. All three items encompass
receiving or attempting to receive support from others.

In a narrative review of the link between social support
and physical health, Uchino [26] drew a distinction
between perceived and received social support. Perceived
support appears to bear most of the positive associations
with health, while received support has either mixed or
negative health associations. Received support refers to the
actual receipt of resources, while perceived support refers to
an individual’s potential access to support [26]. Asking for
and receiving advice from others may reduce an individu-
als’ sense of independence or autonomy [26]. Further,
received support may not include support that is perceived
as nurturing and supportive [27].

Men reported greater alcohol use in our sample than did
women, though alcohol use was not a significant predictor
of cardiovascular risk when other variables were consid-
ered. Men are twice as likely as women to meet criteria for
alcohol abuse or dependence, and more likely to report
alcohol use or binge drinking than are women [28]. Heavy
drinking (e.g., more than three drinks per day) is associated
with cardiovascular complications such as cardiomyopathy,
hypertension, and stroke [29]. Alcohol use has been directly
associated with a marker of atherosclerosis in a large
sample of healthy young adults, independent of other
factors such as BP or cholesterol [30]. Given the higher
rate of alcohol use in men and potential additive health
complications, alcohol use in male college students needs
to be assessed and addressed proactively.

BMI was a significant predictor of cardiovascular risks
for both men and women in bivariate and multivariate
analyses. BMI was associated with higher SBP in men and

women, as well as higher cholesterol in women. This is
consistent with a study by Ford et al. [31] who also found
BMI or obesity to be a predictor of heightened BP and
cholesterol in men and women. To offset the influence BMI
and obesity have on the cardiovascular system in both men
and women, educational interventions regarding diet and
nutrition need to be implemented into college settings,
ideally as a required part of the curriculum.

Limitations

Our sample was a convenience sample of college students
enrolled in psychology courses and is limited by cross-
sectional correlational data that does not allow causal
inference. Although the purpose of the study was to
examine cardiovascular risk in young adults, prior to
disease onset, our findings may not generalize to the
population at large or young adults outside of an academic
setting. Future research needs to examine the complex
relationships among demographic variables such as gender,
coping, and lifestyle behaviors through experimental and
longitudinal designs using large, diverse, and representative
samples. The study is also limited by reliance on self-report
information for demographic, coping, and lifestyle behav-
iors (i.e., weight and height to calculate BMI), as well as
exclusion criteria. A more thorough assessment of lifestyle
behaviors (e.g., amount and frequency of alcohol use per
day) is necessary to identify the relationships among these
variables and cardiovascular functioning.

Conclusions and Clinical Implications

Understanding how college students manage their demands
and cope with stress sets the stage for understanding the
developmental process of CVD. Coping strategies can be
taught and altered, providing a method of intervention [9,
32]. If adaptive strategies such as exercise are increased and
maladaptive strategies such as alcohol use are reduced at a
young age, psychological distress may be reduced, and
CVD may be less likely to develop. Our study suggests that
coping strategies add to the prediction of cardiovascular
risk above and beyond the contributions of lifestyle
behaviors in college students. Although seeking social
support is generally considered adaptive for cardiovascular
health, the present results suggest that social support may
contribute to higher cholesterol. Special attention to the
specific type of support experienced by individuals is
needed in order to tailor effective and health promoting
interventions. Though greater use of avoidant coping was
associated with lower BP for men, it is unknown why this
relationship exists and additional examination would be
required prior to implementing clinical recommendations.
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