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Introduction
Chronic insomnia is characterized by difficulty initiating sleep, difficulty
maintaining sleep, waking up too early, non-restorative sleep, and daytime impairment,
experienced for six or more weeks (American Academy of Sleep Medicine, 2005). Its
prevalence is estimated at 50.0% of the general population worldwide (Irish et al., 2015;
Kredlow et al., 2015). The experience of chronic insomnia is associated with an
increased risk for chronic diseases, in particular cardiovascular diseases (King et al.,
2008; Tsunoda et al., 2015). Evidence from cross-sectional and longitudinal studies
demonstrates a significant relationship between insomnia and risk of cardiovascular
diseases, after controlling for sleep disorders that are physiological in nature (e.g. sleep
apnea) and for other risks of cardiovascular diseases such as smoking, low levels of
physical activity, and alcohol and caffeine consumption (Foley et al., 2004; HovenaarBlom et al., 2011; Phillips et al., 2007). This evidence suggests that non-physiological
factors contribute to the risk of cardiovascular diseases in persons with chronic
insomnia. Stress, manifested in anxiety and depression, is often experienced by
persons with chronic insomnia (Specchio et al., 2004; Taylor et al., 2007), and those
with anxiety report cardiovascular symptoms such as chest pain and dyspnea (Ketterer
et al., 2008). There is limited research that explored the contribution of psychological
(i.e. insomnia, anxiety, and depression) or physical factors (smoking, physical activity,
and alcohol and caffeine consumption) to the experience of cardiovascular symptoms
(which are indicative of cardiovascular diseases) among adults with chronic insomnia.
Aims

The overall purpose of this study was to examine the relationships between
physical and psychological factors, and the experience of cardiovascular symptoms
among adults with chronic insomnia.
The specific objectives were to: 1) describe the experience of cardiovascular
symptoms (i.e. dizziness, fainting, chest pain, heart racing, difficulty breathing) in adults
with chronic insomnia; and 2) examine the relationships between physical (smoking,
physical activity, and alcohol and caffeine consumption) and psychological (insomnia
severity, state anxiety, depression) factors, and the experience of cardiovascular
symptoms (i.e. pain). Understanding these relationships is useful in informing the
development of educational and behavioral interventions for managing the factors and
preventing cardiovascular diseases.

Related literature
Physical factors
Smoking, alcohol and caffeine consumption, and low levels of physical activity
are well known physical factors that contribute to chronic insomnia and cardiovascular
diseases. Studies have found that smoking leads to arousal and wakefulness, which
disrupt sleep (Phillips et al., 2007). Smoking has also been found to be a major cause of
coronary heart disease; it increases the risk of developing thrombosis and
atherosclerosis of narrowed vessels (Burns, 2003). This risk increases with the amount
of cigarettes smoked and the duration of smoking (Burns, 2003).
Similar to smoking, alcohol also affects sleep. Alcohol consumption can increase
arousal during the second half of the night (Irish et al., 2015). As well, individuals who

consume significantly less alcohol had a lower risk for the development of
cardiovascular factors (i.e. increased systolic blood pressure, interleukin-6 levels, waist
circumference, and body mass index) associated with the onset of cardiovascular
disease (Holmes et al., 2014; Rimm et al., 1991). These findings suggest that a
reduction in alcohol consumption, even for light to moderate drinkers, may be beneficial
for cardiovascular health. The findings challenge the concept of a cardio-protective
effect associated with light to moderate alcohol consumption reported in observational
studies and suggest that this effect may be due to selection bias (Holmes et al., 2014;
Rimm et al., 1991). The findings support the hypothesis that an inverse relation between
alcohol consumption and risk of coronary disease is causal (Holmes et al., 2014; Rimm
et al., 1991).
Another physical factor that can affect sleep is caffeine consumption. Caffeine
shifts sleep architecture toward lighter sleep (Drake et al., 2013). However, unlike
alcohol and cigarette smoking, caffeine, in the form of cocoa, coffee, and tea can have
optimal health effects on the prevention of cardiovascular diseases (Bøhn et al., 2012;
Di Castelnuovo et al., 2012). The phytochemicals found within caffeine can protect
against the onset of cardiovascular disease by regulating the vascular tone of vessels,
improving glucose metabolism, increasing reverse cholesterol transport and enhancing
platelet function. However, the positive effect of caffeine vanishes with heavy
consumption (Bøhn et al., 2012; Di Castelnuovo et al., 2012).
Lastly, a positive association between levels of engagement in physical activity
and sleep disturbances has been demonstrated. Results of systematic reviews and
meta-analyses showed that engagement in physical activity, consisting of moderate

intensity exercises, performed for > 30 minutes per day on 5 days of the week over 1052 weeks, was beneficial in improving subjective sleep quality and reducing sleep onset
latency (Kredlow et al., 2015; Passos et al., 2012) in persons with and without sleep
problems (Hartescu et al., 2014). As well, low levels of physical activity have been
shown to significantly affect the onset of cardiovascular disease (Bastien et al., 2014;
Ford et al., 2012) and to promote increased body fat distribution, which can alter the
interaction between vital organs (i.e. heart) and tissues resulting in narrowed arteries
and/or formation of clots (Bastien et al., 2014).
Psychological factors
Similar to the physical factors, insomnia, anxiety and depression are interrelated and
influence cardiovascular symptoms. Anxiety and depression are well recognized factors
that precipitate and perpetuate insomnia (Griffith et al., 2005; Thase, 2005). Evidence
indicates that anxiety and depression are inversely related to sleep (Specchio et al.,
2004). Specifically, Taylor et al. (2007) found that persons experiencing insomnia were
10 times more likely to have depression and 17 times more likely to report anxiety than
good sleepers. The relationship between insomnia and cardiovascular diseases has
been reported in epidemiological studies (Foley et al., 2004; Suka et al., 2003; Sutton et
al., 2001) and prospective cohort studies (Phillips et al., 2007). Insomnia, anxiety and
depression are prevalent among patients with cardiovascular diseases. Carney et al.
(1990) found that 39.0% of patients reported insomnia and 23.0% met the criteria for
major depression prior to myocardial infarction. Stress and related psychological
reactions (anxiety and depression) were found to correlate with myocardial infarction
events (Gulletter et al., 1997). Similarly, Ketterer et al. (2008) explored the association

between psychological distress and cardiovascular symptoms (i.e. chest pain, dyspnea,
presyncope, and palpitation); anxiety was positively related to chest pain and dyspnea,
accounting for 10.0% of the variance in each symptom, after controlling for other
physical factors (e.g. smoking) that increase the risk of cardiovascular diseases.
Methods
Design
Data were obtained from participants in a trial of cognitive behavioral therapies
(CBT) for insomnia. Baseline data were analyzed to address the study objectives.
Eligible participants attended the baseline data collection session at the study research
office. At the beginning of the session, the researcher described the study in detail,
clarified participants’ rights and risks and benefits of their involvement, addressed any
question participants may still have, and secured their written consent. Consenting
participants completed the pretest questionnaire measuring socio-demographic
characteristics and the study variables.
Sample
Persons with insomnia were eligible for the study if they 1) were communitydwelling, non-institutionalized middle or older-aged adults (> 40 years of age), 2) had
the ability to read and write English (required for providing written consent), and 3)
complained of difficulty initiating and/or maintaining sleep, manifested in sleep onset
latency and/or time awake after sleep onset of 30 minutes or more per night, for a
minimum of 3 nights per week, for a duration of at least 6 weeks (National Institute of
Health, 2005), ascertained with relevant questions of the Insomnia Interview Schedule
(Morin, 1993). Exclusion criteria were: 1) cognitive impairment as ascertained by the

Mini-Mental State Exam (MMSE) score < 24 (Crum et al., 1993); and 2) confirmed
medical diagnosis and current treatment for sleep apnea as reported by participants.
Participants with insomnia were recruited through community media
advertisement made in local newspapers and community newsletters targeting middle
and older-aged adults. Flyers advertising the study were distributed to community health
centers, hospital ambulatory services or outpatient clinics and sleep clinics.
Advertisements and flyers specified voluntary participation in a research study, general
selection criteria (age and complaint of insomnia), and the phone number to contact if
interested.
Sample size
A total of 204 participants provided baseline data. This sample was more than
adequate to run the multiple regression analysis (addressing objective 2), based on the
rule of having 10 cases per predictors x 7 predictors (smoking, physical activity, alcohol
consumption, caffeine consumption. insomnia severity, anxiety and depression.
Variables and Measures
Screening variables
The Insomnia Interview Schedule (IIS) was used to screen for insomnia (difficulty
initiating or maintaining sleep), duration of sleep onset latency and wake after sleep
onset (> 30 minutes), duration of insomnia, and diagnosis of sleep apnea. The IIS was
developed and tested for content validity by Barlow (1993).
Cognitive impairment was measured with the MMSE, which is an 11-item
interview format questionnaire with established reliability and validity (Crum et al., 1993).
Demographic characteristics

Participants’ demographic characteristics were measured with standard
questions gathering information on age, sex, marital status, level of education,
employment status, and ethnicity.
Insomnia severity
Insomnia severity was measured with the Insomnia Severity Index (ISI)
developed by Morin (1993). The ISI is comprised of 7 items assessing severity of
insomnia, satisfaction with sleep patterns and distress with the sleep problem. The ISI
has demonstrated acceptable internal consistency reliability (α > .85) and validity as
evidenced by correlation with other subjective and objective measures of insomnia
severity (Morin et al., 2011).
Anxiety
Anxiety was assessed with the 20-item State Trait Anxiety Inventory (STAI) –
State scale developed by Spielberger et al. (1970). The STAI has been used with
various patient populations; it has demonstrated internal consistency reliability (α > .85),
as well as construct validity (Spielberger et al., 1994).
Depression
Depression was measured with the Center for Epidemiology Studies –
Depression (CESD) scale developed by Radloff (1977). The CESD assesses mood in
general population surveys and has been used with different populations in
experimental studies. It is internally consistent (α > .80) and valid evidenced by its
correlation with other measures of depression (Naughton et al., 1996).
Smoking

Smoking was assessed with two items, one related to whether or not participants
smoked and the other related to the number of cigarettes smoked per day.
Physical activity
Physical activity was assessed with two items: whether or not participants
engaged in physical activity and the number of physical activities they engaged in per
day.
Caffeine consumption
Caffeine consumption was assessed with two items: whether or not participants
drink caffeinated beverages and the number of cups per day.
Alcohol consumption
Alcohol consumption was also assessed with two items: whether or not
participants drink alcohol and the number of drinks they have, on average, per day.
Cardiovascular symptoms
Cardiovascular symptoms of dizziness, fainting, chest pain, heart racing, difficulty
breathing were measured with relevant items derived from the Symptom Checklist
(SCL) – 90R. The items ask participants to indicate the frequency and level of distress
experienced with each symptom. The items were used by Ketterer et al. (2008) to
measure symptoms attributed to cardiovascular diseases, and were found to be related
to psychological distress (i.e. anxiety and depression).
Data analysis
Descriptive statistics were used to describe the experience of cardiovascular
symptoms by adults with chronic insomnia. Multiple regression analyses were used to
examine the relationships between physical (smoking, physical activity, caffeine and

alcohol consumption) and psychological (insomnia severity, state anxiety, depression)
factors, and cardiovascular symptom experience. Factors were entered (forced entry)
into three blocks: 1) physical factors, 2) anxiety, and 3) insomnia severity. Depression
was excluded due to its high correlation with anxiety and insomnia severity
Results
Description of sample
On average, participants were middle-aged adults (60.4 + 10.4, range: 40-89
years). Most (70.6%) were women. The number of formal education years ranged from
4 to 34 years, with a mean of 16.5 + 4.3 years. About one half were unemployed (37.4%
were retired and 12.3% had no job), whereas 35.0% were employed on a full time basis
and 14.8% on a part-time basis. Fifty one percent (51.0%) of the participants were
married and 49.0% were not married (24.5% single, 16.4% divorced, 4.4% widowed,
3.9% separated). The majority were white (77.0%); 15.2% were Asian, and the
remaining reported different racial backgrounds including Black, Hispanic, and First
Nation.
Study variables
The overwhelming majority of participants (95.1%) did not smoke. The 10
smokers reported having 1 to 23 cigarettes per day. Similarly, the majority of
participants (94.6%) reported engagement in physical activity 0 to 5 times per day, with
each time lasting between 10 and 480 minutes. Slightly more than half (59.7%) of the
participants reported having 0 to 4 alcoholic drinks per day. In total, 81 (40.3%)
participants reporting no alcohol consumption. Most participants (79.3%) indicated that

they had caffeine beverages ranging from 0 to 6.5 cups per day. As well, 42 (20.7%)
participants reporting no alcohol consumption.
Participants experienced difficulty initiating sleep (61.8%), difficulty maintaining
sleep (97.8%) and early morning awakening (83.1%). On average, they experienced
clinical insomnia of moderate severity, evidenced by a mean ISI score of 17.7 + 4.6
(range: 5 – 28).
In general, participants reported low levels of anxiety (36.5 + 10.7, range: 22 –
75) and depression (15.3 + 10.0, range: 0 – 48). Participants reported experiencing and
being distress about cardiovascular symptoms to varying degrees (Table 1). On
average, the total score indicated that participants rarely experienced these symptoms
(0.3 + 0.4, range: 0 – 2) and were distressed a little about them (0.9 + 0.8, range: 0 – 3).
Relationship between physical and psychological factors and cardiovascular symptoms
The results of the regression analyses are presented in Table 2. For
cardiovascular symptom frequency, the contribution of physical factors (smoking, and
alcohol and caffeine consumption) was no longer statistically significant once the
psychological factors were entered into the equation, suggesting a possible mediated
relationship. High levels of anxiety and increased severity of insomnia were positively
associated with the frequent experience of cardiovascular symptoms. In contrast,
smoking was the only physical factors with a statistically significant influence on
cardiovascular symptom distress; this influence was still significant when anxiety and
insomnia were entered into the regression equation. Increased levels of smoking,
anxiety and insomnia severity were associated with increased levels of distress
regarding cardiovascular symptom experience.

Discussion
Psychological (insomnia severity and anxiety) and physical factors (smoking,
physical activity, and alcohol and caffeine intake) explained approximately 5.0%, 13.0%,
and 15.0 % of the variation in cardiovascular symptom frequency respectively, and
about 7.0%, 18.0%, and 20.0% of the variation in cardiovascular symptom distress. The
relatively small variation in both cardiovascular symptom frequency and distress
accounted for by the physical factors may be due to the distribution of the responses on
these variables. The dataset that was used in the regression analyses was obtained
from a larger study that examined the effects of CBT for insomnia. The number of
participants with insomnia who smoke and consume alcohol and caffeine was low; this
may be explained by their adherence to sleep hygiene recommendations. Sleep
hygiene is a widely disseminated intervention for insomnia that consists of
recommendations to promote sleep, including avoiding nicotine, caffeine and alcohol
before bedtime. (Stepanski & Wyatt, 2003).
Even though the majority of participants reported minimal to moderate levels of
caffeine consumption, a relatively small variation in cardiovascular symptom frequency
and distress was noted. This may be due to the overwhelmingly positive effects
associated with moderate caffeine intake that include improvement in endothelial cell
function, which can result in an increase in blood flow throughout the circulatory system
(Papamichael et al., 2005; Ranheim & Halvorsen, 2005). Caffeine is also a rich source
of heterocyclic, which is a compound that contains many antioxidant properties. This is
significant, as antioxidants are used to prevent disease by fighting free radicals

substances. Without adequate amounts of antioxidants, free radicals can travel
throughout the body, damaging cells (Fuster et al., 2000).
As well, approximately 20.0% of the variation noted in cardiovascular symptom
distress was related to insomnia and anxiety. Increased levels of anxiety have been
shown to increase an individual’s vulnerability to arrhythmias, as a result of decreased
secretion of adrenaline (Esler, 2006). Furthermore, research findings have noted
heightened levels of anxiety can result in an increase in the level of platelet clotting
(Aschbacher et al., 2008). Both arrhythmias and the formation of clots are indications of
cardiovascular disease.
Finally, results from a systematic review of all available prospective studies that
investigated the association between insomnia and cardiovascular diseases suggest
that insomnia is strongly associated with an increased risk of developing and/or dying
from cardiovascular diseases (Laugsand et al., 2011; Sofi, 2014). Sofi (2014) reported
that participants who suffered from insomnia had a 45.0% increased risk of morbidity
and/or mortality from cardiovascular disease in comparison to those who did not suffer
from insomnia. In particular, Sofi’s (2014) study results indicate poor quantity and/or
quality of sleep, alterations in duration of sleep, and the presence of non-restorative
sleep stimulates changes in the metabolic and endocrine systems that result in elevated
levels of inflammatory cytokines, leading to the early onset of cardiovascular disease.
From a metabolic perspective, reduced sleep has been shown to increase the risk of
type 2 diabetes, through impaired glucose tolerance, which can result in the onset of
cardiovascular disease (Laugsand et al., 2011; Sofi, 2014).

Similarly, obesity, which has been described as a significant indicator for
cardiovascular disease (Mozaffarian, 2016), has been shown to develop in healthy
young adults who experience sleep related issues (Spiegel et al., 2009). Spiegel (2009)
reasoned that sleep impairment increases cortisol secretion, which then alters the
circulating levels of growth hormone, leptin and ghrelin, resulting in an increased risk for
obesity.
Implications
Based on the findings, relatively small variations in both cardiovascular symptom
frequency and distress were related to insomnia severity and anxiety. Even though the
percentage of variation is somewhat small, there is still a need to manage both anxiety
and insomnia to prevent the onset of cardiovascular symptoms.
Nurses and health care providers should consider integrating CBT and relaxation
therapy into their plan of care for patients who present with insomnia and who may be at
high risk of developing of cardiovascular diseases. These types of therapy have been
shown to be effective in producing significant improvements in total sleep time and
sleep efficiency (Morin et al., 2006). CBT and relaxation therapy can be integrated to
assist persons with insomnia successfully address insomnia and anxiety, and therefore
reduce the risk of experiencing cardiovascular symptoms. CBT that nurses and health
care providers may consider using for individuals with insomnia include: 1) a cognitive
therapy module to correct misconceptions about sleep requirements; 2) stimulus control
instructions (i.e. standard wake up time, need to get out of bed during prolonged
awakening, and need to eliminate day time napping); and 3) sleep restriction therapy
that focuses on developing a regular sleep-wake schedule (Edinger et al., 2001).

Music can also be used as a relaxation therapy to assist individuals in relaxing
before going to sleep, as it affects brain waves (Johnson, 2003). In particular, the use of
music at before bedtime has been shown to decrease anxiety, arousal, and time to
sleep onset. In order to effectively implement this therapy, nurses and other healthcare
providers will need to ensure that the music selected is based on the preferences
identified by the individual.
Furthermore, relaxation therapies have demonstrated a positive effect in
reducing anxiety and improving sleep quality in individuals with insomnia (Means, et al.,
2000) and at increased risk of developing cardiovascular disease (Gagne & Toye, 1994).
Relaxation therapies are any type of procedure that helps individuals achieve a state of
calmness and serenity (Gagne & Toye, 1994). Therapeutic touch, muscle massage,
meditation, visualization, and deep breathing exercises are examples of relaxation
activities that nurses and health care providers can incorporate into their plan of care.
Finally, the empirical literature should be systematically reviewed to determine
the link and/or nature of association between insomnia, anxiety, and cardiovascular
disease. Using the findings generated from this review, a study with a rigorous design,
containing a larger, heterogeneous sample should be conducted to examine the
mediated relationship between insomnia, anxiety, and the onset of cardiovascular
disease. The findings from these studies can be used to design single cost-effective
therapies that can be implemented to manage a number of chronic conditions (insomnia,
anxiety, and cardiovascular diseases). The long-term effects of insomnia may also link
to cardiovascular issues.
Conclusion

This study examined the relationships between physical and psychological factors, and
the experience of cardiovascular symptoms among adults with chronic insomnia.
Results suggested minimal variations in both cardiovascular symptom frequency and
distress which were deemed to be related to insomnia severity and anxiety more so
than to physical factors. The use of CBT, music, and relaxation based therapies can be
applied to manage both anxiety and insomnia to prevent the onset of cardiovascular
symptoms.
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Table 1
Cardiovascular symptom experience
Symptom

Percentage of

Percentage of

Mean (SD) score

participants not

participants

experiencing

experiencing

symptom

symptom

67.6

32.4

0.50 (0.85)

41.2

58.8

0.98 (1.01)

98.5

1.5

0.01 (0.12)

92.3

7.7

0.15 (0.60)

75.5

24.5

0.36 (0.75)

42.0

58.0

1.11 (1.18)

66.0

34.0

0.51 (0.84)

43.0

57.0

1.01 (1.12)

83.8

16.2

0.22 (0.58)

64.8

35.2

0.66 (1.01)

Dizziness

Distress
Fainting

Distress
Chest pain

Distress
Palpitation

Distress
Dyspnea

Distress

Table 2
Contributing factors
Dependent Variable = Cardiovascular symptom frequency
Block 1: adj R2 = .057
Smoking

β = .18 (p = .01)

Alcohol

β = - .49 (p = .04)

Caffeine

β = -.04 (p > .05)

Physical activity

β = - .11 (p > .05)

Block 2: adj R2 = .134
Smoking

β = .10 (p > .05)

Alcohol

β = - .10 (p > .05)

Caffeine

β = -.09 (p > .05)

Physical activity

β = - .10 (p > .05)

Anxiety

β = .30 (p < .001)

Block 3: adj R2 = .152
Smoking

β = .10 (p > .05)

Alcohol

β = - .09 (p > .05)

Caffeine

β = -.08 (p > .05)

Physical activity

β = - .09 (p > .05)

Anxiety

β = .25 (p = .001)

Insomnia severity

β = .16 (p = .024)

DV = Cardiovascular symptom distress
Block 1: adj R2 = .077
Smoking

β = .29 (p = .001)

Alcohol

β = .04 (p > .05)

Caffeine

β = -.08 (p > .05)

Physical activity

β = - .13 (p > .05)

Block 2: adj R2 = .178
Smoking

β = .18 (p = .033)

Alcohol

β = .11 (p > .05)

Caffeine

β = -.16 (p > .05)

Physical activity

β = - .10 (p > .05)

Anxiety

β = .35 (p < .001)

Block 3: adj R2 = .197
Smoking

β = .19 (p = .027)

Alcohol

β = .10 (p > .05)

Caffeine

β = -.14 (p > .05)

Physical activity

β = - .08 (p > .05)

Anxiety

β = .298 (p = .002)

Insomnia severity

β = .168 (p = .052)

