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Abstract: Insomnia, the most common sleep complaint in the general population, is defined 

by difficulty initiating or maintaining sleep, or nonrestorative sleep, accompanied by some 

form of daytime impairment. In the current review, we present an overview of recent studies 

on the association between insomnia and cardiovascular disease. It can be concluded that there 

is growing evidence for the hypothesis that insomnia is associated with an increased risk for 

cardiovascular disease independently of classic coronary risk factors. Furthermore, insomnia is 

likely to be associated with hypertension and elevated resting heart rate, both known to lead to 

cardiovascular disease. However, the existing evidence is not totally consistent and most findings 

have not been replicated unequivocally. The major limitations of the cited studies include the 

failure to use state-of-the-art criteria for insomnia diagnosis, the failure to control for depres-

sion, and the use of hypnotic medication and sleep apnea as potential confounders. However, 

the results suggest that insomnia is associated with an increased risk for cardiovascular disease 

mediated by hypertension or elevated resting heart rate. Consequently, more effort should be 

dedicated to cope with the high prevalence of insomnia in the general population.
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Introduction
Insomnia is a broadly used term that is defined by difficulty initiating sleep (DIS), 

difficulty maintaining sleep (DMS), or nonrestorative sleep, accompanied by some 

form of daytime impairment (eg, fatigue).1 It is the most common sleep complaint 

in the general population, with a prevalence of approximately 10%.2 Insomnia is 

often secondary to medical conditions such as cancer, pain, congestive heart fail-

ure, depression, anxiety disorders,3 or secondary to substance intake (for example 

caffeine),4 but can also be an independent condition, ie, primary insomnia.5 Predictors 

of insomnia include female sex,6 older age,2 low income, and medical or psychiatric 

conditions.7

The current review aims at evaluating existing empirical evidence both from epide-

miological and experimental studies supporting the hypothesis that insomnia increases 

the likelihood for cardiovascular disease and cardiovascular mortality independently 

of classical coronary risk factors. Possible mediating factors or underlying causes for 

this relationship will be discussed.

Insomnia and cardiovascular disease/mortality
In 1999, Schwartz and colleagues published a systematic review on the association 

between subjectively reported insomnia and cardiovascular disease/cardiovascular 
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mortality.8 Ten studies were included in this review. All of 

them revealed a  significant or near-significant association 

between subjective sleep complaints and coronary events. 

In high quality studies, risk ratios for cardiovascular disease 

were in the range of 1.5–3.9 in those subjects with prolonged 

sleep onset latency after adjusting for age and known coro-

nary risk factors. This is comparable to the risk ratios of 

known cardiovascular risk factors like smoking, hyperten-

sion, obesity, and diabetes. However, most of the studies 

under analysis failed to control for psychotropic medication 

and depression. Indeed, there is compelling evidence that 

depression is associated with an increased risk for cardio-

vascular disease.9,10 Furthermore, depression is a predictor 

for mortality in patients with coronary heart disease,11 which 

might be explained by physical inactivity.12 Only a few of the 

studies that were summarized by Schwartz et al8 adjusted for 

depression, and in one of them depression removed a large 

part of the association between insomnia and cardiovascular 

disease.13

More recently, two further longitudinal studies of 

population-based samples revealed an association between 

subjective sleep complaints and cardiovascular mortality, at 

least in men.14,15 In the first of these investigations,  Nilsson 

and co-authors investigated over 33,000 participants from 

Sweden with a mean follow-up period of 17 years in men 

(aged 12–22 years) and 12 years in women (aged 5–20 years).14 

Of the men, 21% (aged 49.6 ± 7.4 years) and 31% of the 

women (aged 43.7 ± 6.6 years) reported DIS and/or DMS. 

Hypnotic medication was used by 3% of the men and 5% of 

the women. In total, 1,902 males and 397 females died dur-

ing the follow-up period; 727 males and 85 females due to 

cardiovascular disease. After adjustment for age and known 

cardiovascular risk factors (smoking, hypertension, obesity) 

subjectively reported insomnia was positively associated with 

cardiovascular mortality. In particular, men with a combination 

of DIS and DMS had a hazard ratio of 1.71 (confidence interval 

[CI]: 1.34–2.18) for cardiovascular mortality and women with 

DIS had a hazard ratio of 1.93 (CI: 1.07–3.47). However, 

depression was not systematically controlled in this large-

scale investigation due to a lack of a specific questionnaire or 

clinical interview to measure psychopathology. Furthermore, 

hypnotic medication and diabetes were also not included as 

covariates in the analysis.

Mallon and colleagues found an association between sub-

jectively reported sleep initiation difficulties at baseline and 

cardiovascular mortality (restricted to coronary artery disease 

mortality) at a 12-year follow-up.15 In this population-based 

investigation, 1,870 representative subjects from Sweden 

(aged 45–65 years) were investigated. During the follow-up 

period, 165 males (18.2%) and 101 females (10.5%) died. 

After adjustment for a wide range of important risk factors 

(age, smoking, hypertension, obesity, diabetes, marital status, 

living arrangements, cardiac disease, respiratory disease, 

gastrointestinal disease, urogenital disease, and depression), 

DIS was related to cardiovascular mortality in males, but not 

in females. The adjusted risk ratio for DIS in males was 3.1 

(CI: 1.5–6.3). Of note, depression was also assessed in this 

study, which was found to increase the risk of cardiovascu-

lar mortality in males. However, the depression status was 

evaluated only by a single questionnaire item reducing the 

validity of this variable. Furthermore, the use of sleeping 

pills was not assessed.

Although these studies suggest that there is an associa-

tion between insomnia and cardiovascular mortality, these 

results are still under debate as more recent investigations 

failed to confirm the association between insomnia and all-

cause mortality.16,17 In a very large study with more than 

1.1 million participants (aged 30–102 years), Kripke and 

colleagues investigated the impact of subjectively reported 

sleep duration, subjective complaints of insomnia, and use 

of prescription sleeping pills on all-cause mortality using a 

six-year follow-up design.16 In this analysis, 29 covariates 

were entered into the statistical model including cardio-

vascular risk factors, demographic risk factors, habits, and 

medication use. Depression was, however, not assessed in 

this investigation. Concerning sleep duration, a U-shaped 

association was found with the lowest mortality among 

those who slept seven hours per night. The hazard ratios 

for those participants who reported sleeping 10 or more 

hours per night was 1.41 (CI: 1.34–1.50) in women and 

1.34 (CI: 1.28–1.40) in men compared with those who slept 

seven hours per night. In those who reported sleeping four 

hours per night, the hazard ratios were 1.11 (CI: 1.01–1.22) 

in women and 1.17 (CI: 1.06–1.28) in men. Accordingly, 

the increased risk exceeded 10% for those reporting very 

long or very short sleep. However, subjective complaints 

about insomnia were not independently associated with an 

increased mortality. As described previously,18 the use of 

prescription sleeping pills was significantly associated with 

increased mortality independently of sleep duration and 

complaints of insomnia. When removing other covariates, 

beyond age and use of prescription sleeping pills, subjective 

complaints of insomnia had a significant impact on mortality 

in men with a hazard ratio of 1.24 (CI: 1.17–1.30). Overall, 

the results of this impressively large investigation indicate 

that it is not the subjective complaint of insomnia per se 
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that is associated with an increased mortality. Instead, short 

sleep duration and use of prescription sleeping pills, coupled 

with additional confounding factors, might explain this 

 relationship.  However, it is unlikely that insomnia patients 

will be reassured that their complaints are not associated with 

an increased mortality risk, but short sleep duration is.

A few years ago, Phillips and Mannino also investigated 

the impact of insomnia and hypnotic medication on all-cause 

mortality in 13,500 participants over a follow-up period of 

6.3 ± 1.1 years.17 During this follow-up period, 709 partici-

pants died. In the analysis of the association between insom-

nia and mortality, various covariates including cardiovascular 

risk factors and depression were controlled. However, in 

contrast to the investigation of Kripke and colleagues, sleep 

duration was not included as a possible confounding variable. 

The results showed that in this sample neither insomnia nor 

hypnotic medication was significantly associated with an 

increased mortality after six years. A strength of this inves-

tigation is the assessment of depression which was highly 

associated with insomnia and all-cause mortality, as has been 

previously shown in other investigations.19

In summary, data from the newer epidemiological stud-

ies yield inconsistent results. While Nilsson and colleagues14 

and Mallon and colleagues15 found an association between 

insomnia and mortality, Kripke and colleagues16 as well 

as Phillips and Mannino17 did not find this effect. This 

might be due to several methodological differences. First, 

Nilsson and colleagues did not control for depression at 

all, and Mallon and colleagues assessed depression with 

just a single questionnaire item. Depression, however, is 

probably an important factor contributing to the associa-

tion between insomnia and mortality. Considering other 

possible confounders, the use of hypnotics was not assessed 

by Nilsson and colleagues and Mallon and colleagues. 

As Kripke and colleagues found an association between 

the use of prescription sleeping pills and mortality, this 

might also explain the results of the Swedish studies. Of 

note, the study of Kripke and colleagues is the only one in 

which insomnia and short sleep duration were analyzed as 

independent variables, which is supported by the relatively 

low correlation coefficients between these variables. The 

results suggest that subjectively reported sleep duration is 

a more important variable for the physician than insomnia 

complaints when evaluating the risk of death. Considering 

the study designs, it is important to note that the results of 

Kripke and colleagues as well as Phillips and Mannino, 

were based on shorter follow-up periods than the Swed-

ish studies.  Accordingly, insomnia might be a risk factor 

for mortality in the long-term but not in the short-term. 

Additionally, the studies of Kripke and colleagues as well 

as Phillips and Mannino, investigated all-cause mortality, 

not  cardiovascular mortality specifically. It is possible that 

insomnia is a risk factor for cardiovascular disease, but a 

protecting factor against other diseases associated with 

mortality. In general, state-of-the-art measures of insom-

nia, depression, or objectively determined sleep duration 

including sleep apnea measurement have not been used in 

any of the epidemiological studies.

Insomnia and hypertension
Current etiological theories for the development and main-

tenance of insomnia focus on the role of hyperarousal, a 

cognitive, emotional, or physiological hyperactivity.20,21 

Hypertension can be regarded as an indicator of physiologi-

cal hyperarousal. Consequently, hypertension might be more 

prevalent in insomnia patients than in good sleepers, which 

has been tested in several studies over the past 10 years.22–27 

Some of these studies were prospective in nature investigating 

whether insomnia is a risk factor for hypertension.

In the first of these, Suka and colleagues investigated the 

impact of subjectively reported sleep disturbances (either 

DIS or DMS) on hypertension in 4,794 Japanese male work-

ers (age 40–55 years) with a four-year follow-up period.22 

Age, smoking, obesity, diabetes, alcohol consumption, and 

job stress were taken into account as potential confound-

ing factors, however, depression was not assessed. Of the 

4,794 participants, 1,483 (30.9%) developed hypertension 

(defined as systolic blood pressure .140 mmHg, diastolic 

blood pressure .90 mmHg, or antihypertensive medication) 

during the follow-up period. The incidence of hypertension 

among people with persistent DIS (40.1%) was significantly 

higher compared with individuals without DIS (30.6%). 

After adjusting for potential confounding factors, persistent 

DIS was associated with a significantly increased risk for 

hypertension (odds ratio [OR], 1.96; CI: 1.42–2.70). The 

incidence of hypertension among persistent DMS was 42.3%. 

After adjusting for potential confounders, persistent DMS 

was also significantly associated with an increased risk for 

hypertension (OR, 1.88; CI: 1.45–2.45).

Focusing on the effects of subjectively reported sleep 

duration on hypertension, Gangwisch et al conducted 

a  population-based prospective study in 4,810 subjects 

(aged 32–86 years) with a follow-up assessment period of 

8–10 years.23 Unfortunately, subjective complaints of insom-

nia were not assessed in this investigation. Hypertension at 

follow-up was determined by physician diagnosis, hospital 
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diagnosis, or cause of death. After controlling for potential 

confounding variables, including depression, short sleep 

duration had a significant predictive value for hypertension. 

Sleep duration of five hours or less per night was associated 

with a hazard ratio of 1.76 (CI: 1.37–2.56). This effect was 

even more pronounced in participants aged 32–59 years 

(hazard ratio, 2.10; CI: 1.58–2.79). In participants aged 

60–86 years at baseline, no association was found between 

the two variables. According to further analyses, the effect 

of sleep duration on hypertension is partially mediated by 

body weight and diabetes.

Phillips and Mannino investigated more than 11,000 

subjects (aged 44–64 years) over a six-year follow-up period 

(6.3 ± 1.1 years).24 The study involved a reanalysis of the data 

published by the same authors in 2005.17 However, in the 2007 

analysis, only those participants were included that were free of 

hypertension or cardiovascular disease at baseline. Hyperten-

sion was defined as a systolic blood pressure above 160 mmHg, 

a diastolic blood pressure above 95 mmHg, or the use of anti-

hypertensive medication. The analysis was controlled for age, 

gender, smoking, obesity, diabetes, alcohol consumption, heart 

disease, respiratory disease, menopausal status, depression, 

educational level, and income. The combination of DIS, DMS, 

and nonrestorative sleep was associated with an increased risk 

of cardiovascular disease (OR, 1.5; CI: 1.1–2.0). A complaint 

of either DIS or DMS, with or without nonrestorative sleep 

predicted an increased risk for hypertension (OR, 1.2; CI: 

1.03–1.3). However, when restricting the analysis to 1) DIS 

or DMS with non-restorative sleep or 2) DIS, DMS and non-

restorative sleep, there was no significant association with an 

increased risk for hypertension. Consequently, the authors of 

this investigation stated that it is not clear whether the incon-

sistent effects are of clinical significance.

In another investigation, Phillips and colleagues ana-

lyzed data from 1,419 older nonhypertensive individuals 

(baseline mean age 73.5 ± 4.4 years) over a follow-up 

period of six years.25 Hypertension in this study was defined 

as a systolic blood pressure above 140 mmHg, a diastolic 

blood pressure above 90 mmHg, or use of antihypertensive 

medication. Covariates included smoking, obesity, diabe-

tes, alcohol consumption, heart disease, and pulmonary 

disease, but not depression. In contrast to previous results, 

subjectively reported DIS, either alone or in combina-

tion with other sleep complaints, predicted a statistically 

significant reduction of risk for hypertension in men. No 

association was found in women. Furthermore, subjectively 

reported DMS was not associated with an altered risk for 

hypertension.

Using a cross-sectional design, Vgontaz and colleagues 

 investigated the association between hypertension and 

insomnia as well as polysomnographically determined sleep 

 duration in 1,741  participants from central Pennsylvania 

(aged 48.7 ± 13.5 years).26 Insomnia was assessed by a 

 questionnaire requiring duration of the sleep complaint to be 

more than one year.  Polysomnographically determined sleep 

duration was  classified into three categories: 1) more than six 

hours sleep (ca. 50% of the sample), 2) five to six hours (ca. 

25%), and 3) less than five hours (ca. 25%). Hypertension 

was defined as a systolic blood pressure above 140 mmHg, 

a diastolic blood pressure above 90 mmHg, or use of antihy-

pertensive medication. Age, race, gender, smoking, obesity, 

diabetes, alcohol consumption, and depression as well as 

sleep disordered breathing and periodic leg movements dur-

ing sleep, as determined by polysomnography, were included 

as covariates in the analyses. Compared to those participants 

who slept more than six hours and did not complain about 

insomnia or poor sleep, participants with insomnia and less 

than five hours sleep duration had an increased association 

with hypertension (OR, 5.12; CI: 2.22–11.79). Of note, the 

degree of this association was approximately as high as 

the one between sleep-disordered breathing and hyperten-

sion. Furthermore, those participants with insomnia and an 

objectively determined sleep duration of five to six hours also 

had an increased OR of having hypertension (OR, 3.5; CI: 

1.6–7.9). In contrast, neither insomnia without polysomno-

graphically determined short sleep (OR, 1.31; CI: 0.70–2.46) 

nor short sleep duration (less than five hours) without any 

sleep complaints (OR, 1.13; CI: 0.79–1.62), were signifi-

cantly associated with hypertension.

Using an experimental approach, Lanfranchi and col-

leagues reported an elevated systolic blood pressure in a 

small group of well-described normotensive chronic primary 

insomnia patients that was evident specifically during the 

night.27 This finding suggests that insomnia patients have an 

altered 24 hour blood pressure profile. Nighttime systolic 

blood pressure was 111 ± 15 mmHg in insomnia patients 

compared to 102 ± 12 mmHg in healthy controls. As there 

was no significant difference in daytime blood pressure, 

day-to-night dipping in systolic blood pressure was lower 

in insomnia patients (−8 ± 6%) than in the control group 

(−15 ± 5%). Furthermore, nighttime systolic blood pressure 

was positively correlated with electroencephalogy (EEG) 

beta activity during the night suggesting that sleep-related 

cortical hyperarousal21 might be the underlying factor of the 

increased nocturnal blood pressure. Of note, sleep apnea 

patients were excluded in this investigation.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Nature and Science of Sleep 2010:2 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

75

insomnia and cardiovascular diseases

In summary, the results suggest that insomnia and/or short 

sleep duration are associated with an increased risk for hyper-

tension in middle-aged individuals,22,23 but not in older ones.25 

The effect is probably more pronounced when insomnia is 

associated with objectively determined short sleep duration.26 

Additionally, an altered 24 hour blood pressure profile with an 

increased nocturnal systolic blood pressure might be evident 

in insomnia patients. The study of Phillips and Mannino24 

found no association between insomnia and subsequent 

hypertension. One reason for this differing result might be 

that hypertension was defined differently in this investiga-

tion, with a systolic blood pressure of 160 mmHg instead of 

140 mmHg, or a diastolic blood pressure of 95 mmHg instead 

of 90 mmHg. Accordingly, it can be speculated that insomnia 

is only associated with an increased risk for mild to moderate 

hypertension. Unfortunately, hypnotic medication was not 

taken into account in any of the above studies. Depression 

was assessed by some studies,23,24,26 but not by all.22,25 Sleep 

apnea was only determined in the investigation of Vgontaz 

and colleagues26 and excluded in the experimental study of 

Lanfranchi and colleagues.27 Furthermore, while several 

studies investigated the impact of insomnia on subsequent 

hypertension, no longitudinal study analyzed the impact of 

hypertension on insomnia. However, this relationship is of 

interest for evaluating the results of the cross-sectional study 

conducted by Vgontaz and colleagues.26

Insomnia and resting heart rate/ 
heart rate variability (HRV)
Elevated resting heart rate and alterations in heart rate 

 variability (HRV) – more specifically, increased sympathetic 

activity and decreased parasympathetic activity – are subclin-

ical risk factors for cardiovascular disease and mortality.28,29 

In line with the hyperarousal model,20,21 these risk factors 

might occur with an increased prevalence in patients with 

chronic insomnia.

There are a few experimental studies in insomnia 

patients, in which an elevated resting heart rate has been 

reported for this condition.30,31 However, this finding has 

not been reported consistently.32–34 In the largest study so 

far, Nilsson and colleagues reported that DIS and DMS 

are associated with a significant elevation in resting heart 

rate of 0.9 and 0.6 bpm, respectively.14 In this investigation, 

another interesting effect was reported: both subjectively 

reported DIS/DMS and elevated heart rate increased the 

risk for all-cause mortality in men. The adjusted hazard 

ratio in insomniacs, who were in the highest heart rate tertile 

(.70 bpm), was 2.66 (CI: 2.06–3.44) compared with those 

participants without DIS or DMS, who were in the lowest 

heart rate tertile (,61 bmp). However, it has to be borne in 

mind that Nilsson and colleagues did not use polysomno-

graphic measurements and based their assessment of sleep 

disturbance on three questionnaire items without fulfilling 

the criteria for insomnia diagnosis.

HRV has been investigated in insomnia patients by 

analyzing polysomnographic recordings including elec-

trocardiographic data.31 In this frequently cited study, 12 

primary insomnia patients (aged 31.2 ± 6.8 years) and 12 

healthy controls (aged 29.1 ± 5.2 years) were investigated. 

Spectral analysis of the nocturnal beat-to-beat-intervals35,36 

revealed a significantly increased low frequency power 

(0.05–0.15 Hz) in insomnia patients during sleep and night-

time wakefulness, indicating increased sympathetic activity. 

Additionally, high frequency power (0.15–0.50  Hz) was 

decreased in the patients group indicating reduced para-

sympathetic activity. These results support the hyperarousal 

model of insomnia.20,21 Furthermore, the data suggests that 

HRV alterations in insomnia, with an altered sympathovagal 

balance, might lead to an increased risk for cardiovascular 

disease.

However, this finding has never been replicated. In a 

recent similar investigation, Jurysta and colleagues found 

no difference in nocturnal HRV parameters between insom-

nia patients and healthy controls.37 In this investigation, 14 

patients with chronic primary insomnia (aged 42 ± 12 years) 

and 14 healthy controls (aged 41 ± 10 years) were investigated 

using polysomnographic recordings.

In addition to these investigations, there are two studies 

in which HRV parameters have been investigated in insom-

nia patients during daytime.34,38 Both studies reported no 

between-group differences. Fang and colleagues investigated 

18 insomnia patients without any medical or psychiatric 

comorbidity (aged 34.2 ± 14.5 years) and 21 healthy controls 

(aged 27.8 ± 8.7 years) during paced breathing conditions 

in the afternoon.38 HRV variables included parameters for 

sympathetic and parasympathetic activity. The only group 

comparison that revealed a trend towards significance was the 

one for the parasympathetic parameter. For this parameter, 

insomnia patients had lower values than the control group. 

Varkevisser and colleagues studied 11 patients with chronic 

primary insomnia (aged 43.8 ± 8.9 years) and 13 healthy 

controls (aged 44.9 ± 7.7 years) for 24 hours under sleep 

deprivation.34 The experiment was conducted under carefully 

controlled constant routine conditions without changes in 

light exposure or temperature. Furthermore, food intake was 

standardized. However, although between-group differences 
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were in the expected direction, the groups did not differ 

significantly in heart rate or HRV.

Summarizing these experiments, it is likely that insomnia 

patients have a slightly increased resting heart rate result-

ing in a slightly increased risk for cardiovascular disease. 

Concerning nocturnal HRV, the results are inconsistent. One 

study showed nocturnal HRV alterations in insomnia patients 

and one study failed to show any between-group differences. 

During daytime, there is no evidence for HRV alterations in 

insomnia. Generally, it should be noted that all studies apart 

from the one of Nilsson and colleagues included only small 

sample sizes. However, the experimental studies used poly-

somnographic recordings resulting in the accurate exclusion 

of sleep apnea syndrome.

Discussion
In summary, there is growing evidence that insomnia is 

associated with cardiovascular disease and cardiovascular 

risk factors, especially hypertension and elevated resting 

heart rate. However, to date, the existing evidence is not 

fully consistent and most findings have not been replicated 

unequivocally. Large-scale investigations typically failed to 

use standard diagnostic criteria for insomnia. Instead, one 

or two questionnaire items have been used to determine 

sleep onset or sleep maintenance difficulties. Daytime con-

sequences, insomnia duration or comorbid sleep disorders 

like sleep apnea syndrome have usually been neglected. 

Additionally, it is important to distinguish between subjec-

tive insomnia complaints, subjective sleep duration and if 

possible to determine, objectively determined sleep duration. 

The importance of measuring subjective and objective sleep 

duration was recently highlighted by Feige and colleagues.39 

Depression is a significant confounder of the association 

between insomnia and cardiovascular disease. However, 

some studies did not measure depression. Furthermore, 

the majority of the other investigations used only a small 

number of questionnaire items to capture the influence of 

this important confound. The use of hypnotic medication 

might be another potential confounding factor mediating the 

association between insomnia and cardiovascular disease. 

This is particularly important because long-term use of 

hypnotic medication has been found to be associated with 

mortality.18,40,41 The reason behind this association is still 

under debate. Hypnotic medication might be an indicator of 

underlying somatic or psychiatric disease (see for example 

Kripke and colleagues)42 as epidemiological analyses can 

never include all possible confounders. Other sugges-

tions include that hypnotics promote suicidal behavior43 or 

increase cancer risk.44 In light of this evidence, randomized 

controlled trials are urgently needed to investigate the long-

term effects of hypnotic medication. Regarding the use of 

benzodiazepine receptor agonists in insomnia patients, only 

a handful of studies included follow-up measurement of 

six months to investigate long-term efficacy.45–47 A further 

confounder for the association between insomnia and car-

diovascular disease is caffeine intake, which might trigger 

coronary events.4 However, caffeine intake is probably not 

associated with a generally increased risk for cardiovascular 

diseases.48 As mentioned, sleep apnea syndrome has not 

been taken into account in most of the above cited studies 

although there might be an underestimated comorbidity 

between insomnia and sleep-related breathing disorders.49 

Sleep apnea syndrome is a known risk factor for cardiovas-

cular disease50,51 and is more prevalent in those with existing 

cardiovascular morbidity.52

Apart from potential confounding variables, what might 

be the reason for the association between insomnia and car-

diovascular disease? One potential answer is inflammation 

which is strongly linked to cardiovascular disease.53 On the 

other hand, sleep loss was found to be associated with an 

increased cellular inflammatory signaling.54 Similarly, in 

insomnia patients, inflammatory markers were found to be 

increased.55 Furthermore, cognitive-behavioral therapy for 

insomnia has been shown to have an effect on immune func-

tioning.56 It might further be speculated that amyloid play a 

role in the association between insomnia and cardiovascular 

disease. Amyloid-β has just recently been linked to the orexin 

system and the sleep-wake cycle.57

Overall, it is likely that insomnia is associated with an 

increased risk for cardiovascular disease, perhaps mediated 

by hypertension or elevated resting heart rate. Consequently, 

more effort should be invested to challenge the high preva-

lence of insomnia in the general population.
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