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ABSTRACT 

Background: Despite advances in managing traditional cardiovascular risk factors and 

promoting healthy lifestyles, recurrence of cardiovascular events remains high in patients 

with established coronary heart disease. Daytime napping, or siesta, has been associated 

with potential health benefits, but evidence in this population is still limited. This study 

aimed to evaluate associations between siesta habit and cardiometabolic health over a 

seven-year follow-up in patients with coronary heart disease from the CORDIOPREV 

study (NCT00924937). 

Methods: A total of 872 participants from the CORDIOPREV study were included with 

sufficient information collected throughout the 7-year follow-up to evaluate the siesta 

habit. The participants were stratified as “non-nappers”, “short nappers” (≤30 minutes), 

and “long nappers” (>30 minutes). Blood pressure, anthropometric measures, and 

biological samples were taken at baseline and during yearly visits. Linear mixed models 

were performed to assess the evolution of cardiometabolic parameter over the follow-up. 

Results: Habitual short nappers showed lower weight, body mass index, and abdominal 

circumference, as well as lower fasting glucose, glycated hemoglobin, HOMA-IR, 

apolipoprotein B and triglyceride levels throughout the seven-year follow-up period with 

the most consistent differences observed in comparison with long nappers (p<0.05). 

Stratified analyses by baseline diabetes status revealed in individuals without diabetes 

showed more favorable anthropometric measures than long nappers while within those 

with diabetes, short nappers showed more favorable glucose metabolism and triglyceride 

levels than long nappers.  
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Conclusions: Short siesta habit (≤30 minutes) was associated with a more favorable 

cardiometabolic profile in patients with CHD. Further studies are needed to assess its 

potential clinical relevance. 

Keywords: daytime napping, siesta, cardiovascular prevention, cardiometabolic risk, 

coronary heart disease  
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INTRODUCTION 

Siesta is a lifestyle habit characterized by daytime sleep, typically occurring after 

lunch[1]. It is a common tradition in Mediterranean countries where high midday 

temperatures often promote a brief period of rest [2]. Although this practice may seem 

primarily driven by environmental conditions, research indicates that it has a hereditary 

aspect with specific “siesta genes” affecting individual tendencies [3, 4].  

Although traditionally associated with Mediterranean cultures, where up to 42.4% report 

taking siestas [4], the practice is also common in Anglo-Saxon countries like the UK and 

the US, with about 39% participation [3]. Additionally, siestas are prevalent in Asian and 

Arab regions, underscoring their relevance beyond cultural boundaries [5, 6]. 

Evidence on the health effects of siestas remain inconsistent. Short siestas may help 

prevent hypertension, while longer ones have been linked to obesity and metabolic 

syndrome [7]. A key limitation in research is the reliance on single-question surveys or 

one-time assessments, which fail to capture long-term patterns. As a result, it's unclear 

whether siestas reflect a stable habit or a context-dependent behavior. 

Cardiovascular disease (CVD) remains a major global health concern. A healthy lifestyle 

is key to preventing and managing atherosclerotic cardiovascular disease (ASCVD), with 

the Mediterranean lifestyle being the most studied and widely recommended in clinical 

guidelines for its proven benefits [8, 9]. The Mediterranean lifestyle, the most extensively 

studied, is widely recommended for its health benefits. It includes a balanced diet, regular 

physical activity, and adequate rest, particularly 6 to 8 hours of quality sleep, which is 

linked to improved health outcomes [10]. The impact of siestas on ASCVD prevention 

and management remains unclear, with no definitive guidance for patients with coronary 

heart disease (CHD); however, many of these investigations are based on cross-sectional 
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data rather than long-term follow-ups. In this regard, patients with established ASCVD 

are classified as being at very high risk for recurrence and despite adherence to well-

documented beneficial lifestyle measures and intensive treatment, recurrence rates remain 

high in this population (3-5%-year)[11, 12]. Therefore, investigating additional lifestyle 

factors, such as the role of siestas, could provide further insights into strategies for 

reducing the cardiovascular burden in this population.  

This study aimed to investigate the associations between siesta habits and 

cardiometabolic health among patients with CHD over a seven-year follow-up period 

encompassing anthropometric measures, glucose metabolism, lipid and inflammatory 

markers, and blood pressure, within the CORDIOPREV study (NCT00924937).  

 

MATERIAL AND METHODS 

Study population 

Previous publications provide comprehensive details on the methodology and scope of 

the CORDIOPREV trial (NCT00924937)[13]. In summary, the CORDIOPREV study is 

a single-blind, randomized, prospective controlled trial, with a total of 1,002 individuals 

included with a documented coronary heart disease (CHD) who had their most recent 

coronary incident more than six months before the recruitment. The participants were 

recruited at the Reina Sofia University Hospital in Córdoba, Spain, from July 2009 to 

February 2012, and were randomized to receive during 7 years of follow-up either a low-

fat diet or a Mediterranean diet rich in olive oil to prevent the recurrence of cardiovascular 

events. The current study included those participants for whom sufficient information was 

available to accurately characterize their siesta habits. Specifically, participants were 

included if they had completed at least half of the follow-up questionnaires containing 
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siesta-related data throughout the duration of the CORDIOPREV study. Individuals 

lacking adequate data to define a consistent siesta pattern were excluded from the present 

analysis. Patients or the public were not involved in the design, conduct, reporting, or 

dissemination plans of our research. 

Assessment of siesta habits 

The Minnesota Leisure-Time Physical Activity Questionnaire (MLTPA) [14], which 

contains questions about sedentary and active activities, including sleep and siesta 

questions, was completed by participants at baseline and annually throughout a seven-

year follow-up. We considered participants to have a habitual siesta pattern when they 

reported taking siesta in more than half of the available annual questionnaires during 

follow-up. Participants who reported no siesta or siesta only occasionally in half or fewer 

of the available questionnaires were classified as non-nappers, as this pattern was not 

considered to reflect a regular or sustained siesta behavior over time. Among habitual 

nappers, the mean siesta duration across follow-up was used to classify them as short 

nappers (≤30 min) or long nappers (>30 min), as previously [7]. 

Cardiometabolic factors 

In this study, cardiometabolic health was defined as a broad set of metabolic and 

cardiovascular indicators, including anthropometric measures, glucose metabolism, lipid 

profile, inflammatory markers, and blood pressure. 

Blood pressure, body weight, height, and waist circumference were measured using 

standardized procedures. The body mass index (BMI) was calculated as an individual's 

body weight divided by the square of his/her height (kg/m2).  

Biological samples were taken during the baseline and yearly visits. Plasma and serum 

samples were collected in individual tubes and centrifuged, then immediately frozen at -
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80º C. Spectrophotometric techniques measured serum parameters, glucose, total 

cholesterol, HDL-C, and triglycerides (TG) using an Architect c-16000 analyzer (Abbott, 

Chicago, Illinois, USA). Glucose measurements were performed by the hexokinase 

method, and hs-C-reactive Protein (hs-CRP) was determined by high-sensitivity ELISA 

(Bio-Check, Inc., Foster City, CA, USA). Plasma homocysteine levels were measured 

using a ChemiLuminescent immunoassay method. 

The Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) and Beta Cell 

Function (HOMA-β) was calculated with formulas as follows: HOMA-IR = [fasting 

insulin (µU/ml) × (fasting plasma glucose (mg/dl)/18)]/22.5; and HOMA-B = 20 × fasting 

insulin (µU/ml)/[(fasting plasma glucose (mg/dl)/18) – 3.5] [15]. 

Statistical analysis 

To determine differences in baseline characteristics across different siesta habit groups, 

we used analysis of variance (ANOVA) for normally distributed data and the Kruskal-

Wallis test for non-normally distributed data. We also compared categorical variables 

using the Chi-square test.  

The primary analyses focused on evaluating the evolution of anthropometric, blood 

pressure, and cardiometabolic parameters over the 7-year follow-up. For this purpose, we 

applied linear mixed-effects models with repeated annual measurements as dependent 

variables. These models included follow-up year (as a continuous variable), siesta habit 

group, and their interaction, with a random intercept and slope for each participant. This 

approach allowed us to assess both overall changes over time and whether these changes 

differed by siesta group. 

All mixed models were adjusted for potential confounders, including age, sex, education 

level, income, diet group (low-fat vs. Mediterranean), smoking status, alcohol intake, 
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diabetes at baseline, and medication use (statins, fibrates, oral antidiabetics, insulin, ACE 

inhibitors or ARBs, diuretics, beta-blockers, and calcium channel blockers). Body mass 

index at baseline was also included as a covariate in all models assessing blood pressure 

and biological parameters. Pairwise comparisons between siesta groups were performed 

using estimated marginal means (emmeans), applying Bonferroni correction to account 

for multiple comparisons within each outcome. As an additional sensitivity analysis, we 

applied the Benjamini–Hochberg false discovery rate (FDR) procedure across all pairwise 

comparisons of the longitudinal cardiometabolic outcomes to evaluate the robustness of 

the main findings to multiple testing across outcomes. 

To complement these models, we also performed cross-sectional linear regression 

analyses at baseline and using the mean values obtained during follow-up. In these 

models, "no siesta" was the reference group. The same set of covariates was used as in 

the longitudinal models.  

We also tested potential interactions between siesta groups and baseline age, sex, diabetes 

status, and average sleep duration across follow-up (categorized as ≤6 h/night, 6–<8 

h/night, and ≥8 h/night) for all cardiometabolic outcomes. Given that statistically 

significant interactions were observed with diabetes status, stratified analyses were 

subsequently conducted to further explore these differences. Additional sensitivity 

analyses were conducted adjusting for sleep duration and excluding BMI as a covariate. 

To characterize changes in siesta behavior over follow-up, we fitted linear mixed-effects 

models with mean daily siesta duration as the dependent variable, follow-up year as a 

continuous fixed effect, and a participant-specific random intercept and slope. 

As sensitivity analyses, we repeated the longitudinal mixed-effects models for 

cardiometabolic outcomes using a time-varying siesta exposure. At each annual visit, 
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participants were classified as previously described in non-nappers, short nappers, or long 

nappers (>30 minutes) based on reported siesta duration at that visit. These time-varying 

categories were included as fixed effects and interacted with follow-up year, with the 

same covariate adjustment as the primary models. 

We assessed the stability of the habitual siesta classification using participant-level 

summaries of the time-varying siesta category. For each participant, we calculated the 

percentage of available visits in which the time-varying category matched the habitual 

category and summarized these percentages within each habitual group. To describe 

within-person variability, we calculated, for each participant, the percentage of available 

visits classified as no siesta, short siesta, and long siesta, and summarized these 

percentages within each habitual group. 

As an additional sensitivity analysis, we repeated the main longitudinal mixed-effects 

models using a four-category siesta classification: non-nappers, short nappers (≤30 min), 

long nappers (>30 to <60 min), and very long nappers (≥60 min), to explore potential 

heterogeneity within the habitual long-siesta group. 

Finally, we used logistic regression to assess associations between siesta habits and 

dichotomous cardiometabolic outcomes, including overweight (BMI >25 kg/m²), obesity 

(BMI >30 kg/m²), abdominal obesity (waist >88 cm in women or >102 cm in men)[16], 

and uncontrolled blood pressure (SBP ≥130 mmHg and/or DBP ≥80 mmHg), based on 

current clinical guidelines. 

The statistical analyses were conducted using SPSS version 24.0 for Windows (SPSS Inc, 

Chicago, IL) and R programs. Data were presented as means ± SEM for continuous 

variables, and P < 0.05 was significant. Missing data were assessed and not imputed; 
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linear mixed-effects models were used, which allow inclusion of all available 

observations under the missing-at-random assumption. 

 

RESULTS 

Study population 

A total of 872 from the CORDIOPREV study were followed for seven years to assess 

their siesta habits. Participants were categorized as “non-nappers” (no siesta or 

occasionally, n=152), “short nappers” (habitual nappers with siesta duration ≤30 minutes, 

n=142) and “long nappers” (habitual nappers with siesta duration >30 minutes, n=578). 

Long nappers were more likely to be male, older, drinkers, and belong to a lower income 

category (Table 1). For additional sensitivity analyses exploring heterogeneity within the 

long-siesta group, participants were further classified into four categories: non-nappers 

(n=152), short nappers (n=142), long nappers (>30 to <60 min, n=331), and very long 

nappers (≥60 min, n=247). Baseline characteristics across this four-category 

classification are shown in Supplementary Table 1. A total of 130 participants were 

excluded from the analysis due to missing information on siesta habits (Figure 1). 

Baseline characteristics of included and excluded participants are summarized in 

Supplementary Table 2. Siesta duration averaged 33 minutes/day at baseline and 

increased during follow-up by 1 minute 37 seconds/year (p<0.001). Short nappers 

increased their siesta by approximately 1 minute and 27 seconds per year, while long 

nappers showed a slightly higher annual increment (1 minutes and 49 seconds). During 

follow-up, the overall distribution of visit-specific siesta categories within each habitual 

siesta group showed that 75.5%/14.0%/10.5% of follow-up visits were classified as no 

siesta/short siesta/long siesta among non-nappers, 26.0%/59.9%/14.1% among short 
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nappers, and 8.5%/24.4%/67.1% among long nappers (Supplementary Figure 1). Mean 

siesta duration showed a small increase over follow-up; however, this translated into 

sustained category change for very few participants, only 3.5% of habitual short nappers 

were classified as long siesta in ≥2 of the last 3 follow-up visits (years 5–7). To further 

illustrate these patterns, pairwise Sankey diagrams showing transitions between siesta 

categories at baseline and year 3, year 3 and year 5, and year 5 and year 7 are presented 

in Supplementary Figure 2. 

Longitudinal differences (after seven years of follow-up) attending to siesta habit in 

the CORDIOPREV study 

Over the 7-year follow-up, short nappers showed more favorable cardiometabolic 

profiles, with the most consistent differences observed in comparison with long nappers 

(Table 2). Compared to long nappers, short nappers exhibited lower body weight, body 

mass index and waist circumference (Figure 2), lower glucose and glycosylated 

hemoglobin levels (Figure 3) and apolipoprotein B and triglycerides. Long nappers did 

not show statistically significant differences with non-nappers. No differences were 

detected for total cholesterol, LDL cholesterol, HDL cholesterol, CRP, homocysteine, or 

HOMA-β during follow-up among the three groups (long nappers, short nappers and no 

nappers). No statistically significant time×siesta group interactions were observed for the 

main longitudinal cardiometabolic outcomes. The overall pattern of associations 

remained broadly consistent after FDR correction across all pairwise comparisons and 

cardiometabolic outcomes, with the most robust differences persisting for short versus 

long nappers in weight, body mass index, waist circumference, and HbA1c 

(Supplementary Table 3). 

In further sensitivity analyses that used the time-varying siesta category (non-

napper/short/long at each visit) instead of the habitual classification, the associations 
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between siesta and longitudinal trajectories were attenuated and no statistically significant 

differences were observed for any outcome.  

As an additional sensitivity analysis, we further subdivided the long-siesta group into long 

nappers (>30 to <60 min) and very long nappers (≥60 min). The results were broadly 

consistent with the main analyses, showing that both long nappers and very long nappers 

had less favorable glucose metabolism and anthropometric measures compared with short 

nappers (Supplementary Table 4). 

Cross-sectional differences at baseline and average follow-up 

At baseline, habitual short nappers had lower body weight, BMI, waist circumference, 

HbA1c, total cholesterol and LDL cholesterol than habitual long nappers who exhibited 

higher body weight and BMI compared to non-nappers (p<0.05) (Supplementary Table 

5). Similarly short nappers exhibited a 62% lower likelihood of being overweight at 

baseline (p = 0.05) while long nappers had a 62% higher likelihood of presenting 

abdominal obesity at baseline (p = 0.03) compared to non-nappers.  

During follow-up, short nappers consistently showed more favorable cardiometabolic 

profiles than non-nappers, including significantly lower weight, BMI, waist 

circumference, glucose, HbA1c, HOMA-IR, and triglyceride levels (p<0.05) (Table 3). 

However, they also presented slightly higher mean systolic blood pressure (SBP) 

(p<0.05), which may help explain why a higher proportion of long nappers required 

treatment with three or more antihypertensive medications (Table 1). In contrast, long 

nappers had significantly higher body weight, BMI, and waist circumference than non-

nappers but did not differ in glucose or lipid markers. No significant differences were 

observed between groups in homocysteine, total cholesterol, HDL cholesterol, LDL 
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cholesterol, HOMA-β, or CRP. Sensitivity analyses adjusting for night sleep duration or 

excluding BMI yielded consistent results (Supplementary Tables 6 and 7). 

Differences according to the diabetes status in biological measures 

Among individuals without diabetes, short nappers had significantly lower weight (β = -

6.44; 95% CI: -9.92 to -2.95; p < 0.01), BMI (β = -1.86; 95% CI: -3.05 to -0.68; p < 0.01), 

waist circumference (β = -4.59; 95% CI: -7.31 to -1.88; p < 0.01), and homocysteine 

levels (β = -1.46; 95% CI: -2.59 to -0.32; p = 0.04) compared to long nappers. No 

significant differences were found when compared to non-nappers.  

Among participants with diabetes, significant differences emerged in glucose metabolism 

markers between short nappers and long- or non-nappers. Short nappers exhibited lower 

glucose levels compared to both non-nappers (β = -15.28; 95% CI: -26.77 to -3.80; p = 

0.03) and long nappers (β = -12.80; 95% CI: -22.19 to -3.41; p = 0.02). They also had 

lower HbA1c levels than non-nappers (β = -0.46; 95% CI: -0.78 to -0.14; p = 0.01) and 

long nappers (β = -0.43; 95% CI: -0.69 to -0.17; p < 0.01), as well as reduced insulin 

resistance as estimated by HOMA-IR (short vs. long nappers: β = -1.80; 95% CI: -3.25 to 

-0.35; p < 0.01) (Figure 4). Additionally, participants with diabetes who were short 

nappers also showed significantly lower triglyceride levels compared to long nappers (β 

= -28.92 [95% CI -52.63 to -5.21], p = 0.02).  

 

DISCUSSION 

In this study we found that siesta habit was associated with measurable cardiometabolic 

differences in individuals with coronary heart disease (CHD). Specifically, short siestas 

were associated with lower weight, BMI and waist circumference as well as more 

favorable glucose and triglyceride metabolism measures across the seven-year follow-up 
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period. In contrast, long siestas (>30 minutes) were associated with a less favorable 

cardiometabolic profile. Notably, these associations were more apparent for short versus 

long nappers than for long nappers versus non-nappers. These observational findings 

suggest an association between short daytime napping and a more favorable 

cardiometabolic profile in patients with CHD. 

The impact of nighttime sleep in general and daytime sleep or nappings in particular have 

become an important field in research in last years. In fact, the American Heart 

Association (AHA) has recently incorporated sleep health as a new component in its 

cardiovascular health assessment tool, Life’s Essential 8, based on growing evidence [17]. 

This component is evaluated using nighttime sleep duration [17].  However, the impact 

of siesta duration on health remains a subject of debate and it is not included in health and 

sleep guidelines recommendations [5, 18]. Research indicates that short siestas may offer 

health benefits, particularly in specific contexts such as in individuals following 

insufficient nighttime sleep, if siesta is taken during the post-lunch circadian dip, before 

cognitively demanding tasks, or in shift workers who seek to reduce fatigue-related 

impairments and enhance alertness and memory [19, 20]. In contrast, longer siestas are 

generally not recommended due to potential unfavorable associations with 

cardiometabolic profiles [7, 21, 22]. Additionally, some studies suggest that avoiding 

siestas altogether may be more beneficial than adopting either short or long naps[23]. 

Nevertheless, current evidence suggests that a phenotypic characterization of siesta—

including duration, timing, frequency, and even genetic predisposition to nap—may be 

more informative for determining whether siesta is beneficial or detrimental to health than 

the simple comparison of siesta versus no siesta per se. 

Our observational findings suggest that, duration is a relevant siesta characteristic in this 

cohort of patients with coronary heart disease, where short siesta, compared to long siesta, 
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was associated with a more favorable cardiometabolic profile. Over a seven-year follow-

up, short nappers, particularly those with diabetes, showed lower levels of glucose, 

HbA1c, HOMA-IR, and triglycerides mainly compared with long nappers, whereas 

differences relative to non-nappers were less consistent. Our results are in agreement with 

a previous metanalysis of daytime napping and the risk of cardiovascular disease  [19].  

By contrast, longer siestas, those exceeding 30 minutes, have been associated with higher 

weight, BMI, waist circumference, and risk of metabolic syndrome in line with prior 

evidence [7, 24, 25]. Previously, long siestas have been correlated with elevated markers 

of inflammation, including C-reactive protein and interleukin-6 [26], along with 

manifestations of autonomic dysregulation and metabolic dysfunction [27, 28]. In 

addition, results from RNAseq performed in human adipose tissue culture have shown 

that long siestas are related to alterations in circadian rhythmicity of adipose tissue gene 

expression in pathways related to insulin resistance, carbohydrate metabolism, lipid 

metabolism, and clock genes, with a flattening in expression (a decreased amplitude) and 

a scattered acrophase [29]. Interestingly, the most up-regulated adipose tissue genes in 

long nappers as compared with non-nappers were those related to obesity and glucose 

regulation, while the most down-regulated genes were those protective against 

cardiovascular risk [29].  

Several environmental factors or behaviors may be involved in the association between 

long siestas and obesity. For example, late eating, having a high energy intake at lunch, 

going to bed late and smoking (high number of cigarettes per day) are all mediators in the 

association between long siesta and obesity [7]. In the current study, long nappers were 

older, predominantly male, and more likely to be habitual drinkers. They also had a lower 

proportion of individuals with higher education, generally had lower incomes, and 

required more treatment for glucose and blood pressure control. Thus, it has been 
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proposed that siesta is a multicomponent behavior and that association between long 

siestas and obesity may come from circadian misalignment, behavioral factors, and 

socioeconomic influences [3]. 

In individuals with established cardiovascular disease there is a lack of evidence in the 

association between daytime napping and metabolic factors such as obesity, metabolic 

syndrome, or the incidence and recurrence of cardiovascular disease. In most available 

studies, these patients are either explicitly excluded or significantly underrepresented, 

limiting the ability to draw robust conclusions [30, 31]. Our study builds on these previous 

findings through a comprehensive seven-year prospective cohort design, enabling a 

thorough longitudinal assessment of how siesta behaviors are associated with metabolic 

health outcomes in this high-risk population. 

Several additional analyses support the robustness of our habitual siesta classification. 

Mean siesta duration increased slightly over time, and the agreement between habitual 

and visit-specific categories was moderate to high, with limited sustained switching from 

short to long siesta during late follow-up. Indeed, only 3.5% of habitual short nappers 

were classified as long siesta in ≥2 of the last 3 follow-up visits (years 5–7). Moreover, 

when siesta was modeled as a time-varying exposure, associations with cardiometabolic 

trajectories were no longer statistically significant, suggesting that the associations 

observed in the primary analyses may be more closely captured by long-term habitual 

patterns rather than year-to-year fluctuations. This may be because the visit-specific siesta 

category is more sensitive to short-term variation and random within-person fluctuation 

over follow-up, whereas the habitual classification was intended to capture the 

predominant long-term siesta behavior of each participant. Additional sensitivity analyses 

using a four-category siesta classification yielded results broadly consistent with the main 

analyses. In this exploratory analysis, both long nappers and very long nappers showed 
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less favorable glucose metabolism and anthropometric measures than short nappers, 

while no clearly differentiated patterns emerged between the two longer-siesta subgroups. 

The absence of statistically significant time×siesta group interactions also suggests that 

these associations are better interpreted as sustained differences in cardiometabolic 

profile across follow-up rather than as clearly divergent trajectories of change over time. 

Proposed Mechanisms of Siesta Duration on Cardiometabolic Health 

Several biological and behavioral mechanisms have been proposed to explain the 

associations between siesta duration and metabolic health, and may help contextualize 

the different associations observed for short and long siestas. 

Short siestas have been proposed as a physiological response to sleep deprivation, 

potentially contributing to metabolic regulation by reducing cortisol [32, 33] secretion 

and enhancing insulin sensitivity. In contrast, prolonged siestas may disrupt circadian 

rhythms, which could be associated with higher postprandial glucose levels, insulin 

resistance, and impaired lipid metabolism [3]. Additionally, autonomic nervous system 

regulation plays a role, as short siestas may promote parasympathetic activation, which 

supports cardiovascular recovery and reduces stress-induced blood pressure spikes. 

Conversely, long siestas may increase sympathetic activity and systemic inflammation, 

contributing to metabolic disturbances and obesity [27, 28]. 

Sociodemographic and lifestyle factors also influence the association between siesta 

duration and cardiometabolic risk. The association between neighborhood socioeconomic 

status (SES) and unhealthy sleep behaviors, such as short or long nighttime sleep duration 

and prolonged daytime napping, has been previously described in studies conducted on a 

general U.S. population and a general Chinese population [34, 35].  These studies found 

that lower neighborhood socioeconomic status (SES) was more strongly linked to these 

unhealthy sleep patterns. Similarly, in the current study, participants who took longer 
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siestas tended to have lower socioeconomic status, as indicated by a lower proportion of 

higher education and lower income, as well as higher alcohol consumption. In contrast, 

those who opted for short siestas maintained a more structured daily routine. Thus, it has 

been demonstrated that alcohol can disrupt night sleep contributing to night sleep 

disorders and interfering with circadian rhythms[36]. Therefore, alcohol’s effects on sleep 

can be both acute, that is, immediate, and chronic, affecting heavy drinkers in the long 

term.  

While we have focused this study on environmental and lifestyle factors, previous results 

have shown that genetics may also be involved in the observed associations between 

siesta and cardiometabolic profiles [4].  Those individuals with a genetic propensity for 

siesta who napped regularly maintained a normal weight, while those with the same 

genetic predisposition who did not nap were more likely to be obese [4]. These findings 

suggest that both genetic and environmental factors may contribute to the observed 

associations between siesta habits and metabolic health. 

Systemic inflammation and elevated oxidative stress play a central role in disease 

progression and recurrence in individuals with established cardiovascular disease, who 

are at very high cardiometabolic risk [37]. One possible explanation for the associations 

observed in this population is that siesta duration may be related to systemic inflammation 

and oxidative stress. Given that these patients exhibit heightened levels of pro-

inflammatory markers and oxidative stress, short siestas may be associated with 

modulation of autonomic nervous system activity, promoting parasympathetic dominance 

which impairs stress-related physiological responses[38]. This, in turn, could be linked to 

lower inflammation, improved endothelial function, and more favorable metabolic 

regulation, potentially contributing to a lower cardiovascular burden in this high-risk 

group.  
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Clinical and Public Health Implications 

It is important to recognize that, despite advancements in treatments in recent years and 

the well-established role of diet and exercise in cardiovascular prevention, the incidence 

and prevalence of CVD continue to rise. Additionally, the recurrence rate after a first 

cardiovascular event remains high. Therefore, tackling the CVD pandemic requires more 

than just controlling traditional risk factors. Residual cardiovascular risk persists even 

when key risk factors, such as LDL cholesterol, are well managed, highlighting the need 

to explore new preventive and therapeutic approaches. In this regard, the current 

observational findings may be relevant to both clinical practice and public health. If 

confirmed in future studies, siesta duration could be considered as one of several lifestyle-

related factors associated with cardiometabolic health in patients with CHD. 

Thus, these findings highlight the need for further clinical and public health research on 

siesta habits in patients with CHD. If confirmed in future studies, these associations could 

contribute to a better characterization of lifestyle behaviors relevant to cardiometabolic 

management, particularly in high-stress settings. 

Strengths and Limitations 

Despite the observed findings, we acknowledge that this study is not without limitations.  

First, this study included individuals with established coronary disease and, thus, the 

generalizability of our findings to other patient groups should be made with caution. 

Second, although the cohort is embedded within a randomized clinical trial, the present 

analyses of siesta behavior are observational in nature; therefore, our results should be 

interpreted as associations rather than causal effects, and further studies are warranted to 

confirm these findings. Reverse causality cannot be excluded, as participants with poorer 

baseline metabolic health, greater adiposity, or greater comorbidity may have been more 

likely to adopt longer siestas. In addition, residual confounding by socioeconomic, 
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behavioral, sleep-related, or clinical factors remains possible despite multivariable 

adjustment. Selection bias remains possible, as inclusion required sufficient repeated 

information on siesta habits and 130 participants were excluded due to missing exposure 

data. However, baseline characteristics were broadly similar between included and 

excluded participants, as shown in Supplementary Table 2. Moreover, because multiple 

cardiometabolic outcomes were assessed, the possibility of type I error cannot be 

completely excluded, although the main pattern of associations remained broadly 

consistent after a supplementary false discovery rate analysis. Although the overall 

sample size was substantial for this specific clinical setting, the number of participants in 

some siesta groups and subgroup analyses was smaller, which may have limited statistical 

power for certain comparisons. Another limitation is the self-reported nature of the data, 

lacking objective measurements to validate siesta duration. However, the repeated 

assessments over 7 years and the use of linear mixed models adjusted for relevant 

covariates strengthen the characterization of siesta habits and the longitudinal analyses, 

although they do not eliminate measurement error, residual confounding, or reverse 

causality. Additionally, we do not have detailed information on how the siesta was taken, 

such as whether it occurred in bed, on a sofa, or in other settings, which may be associated 

with different physiological responses. Furthermore, because habitual siesta pattern was 

defined from repeated reports collected during follow-up, this approach was intended to 

capture long-term behavior rather than a single baseline measure; however, it may also 

limit strict temporal interpretation. Another limitation is the lower representation of 

women in our study population, which means that generalizing the results to female 

populations should be done with caution. However, it is important to note that the 

population in the CORDIOPREV clinical trial was mostly men (82.5%) given that CHD 

is more prevalent [13, 39]. 
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This study also has significant strengths. The prospective design, with a follow-up period 

of seven years, allows for a more accurate representation of siesta habits over time, 

enhancing the reliability of our results. Until now, most of the evidence that exists comes 

from isolated surveys or isolated information at a given time without being able to 

establish a clear association. To our knowledge, our study is the first to examine napping 

as a long-term habit within a lifestyle framework, since it analyzes this characteristic over 

7 years of follow-up in each participant. Moreover, to date, no studies have specifically 

examined this population with established cardiovascular disease and very high 

cardiovascular risk, making this analysis a valuable contribution to the field. Finally, it is 

important to note that the study was conducted in Spain, in a town where the siesta is 

culturally embedded and where, in general, residents have the opportunity to take a siesta. 

In addition, it has been performed within the framework of a clinical trial with close 

monitoring, providing highly detailed and accurate information on participants. These 

strengths reinforce the robustness of our findings and highlight the need for further 

research to confirm and expand upon these associations.  

Conclusions 

In this observational analysis of a predominantly male Spanish population with coronary 

heart disease patients, short siestas (≤30 min) were associated with a more favorable 

cardiometabolic profile, particularly in glucose and triglyceride regulation, as well as 

weight management, especially in comparison with long siestas (>30 min). In addition, 

long nappers were more likely to be habitual drinkers, had a lower proportion of 

individuals with higher education and income, and required more treatment for glucose 

and blood pressure control. These findings support further research on siesta habits as a 

potentially relevant lifestyle-related factor in patients with coronary heart disease.  
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Table 1. Baseline characteristics of participants according to the siesta habit group.  

 Total cohort 

n=872 

Non-siesta n= 

152 (17.4%) 

Short nappers 

N= 142 

(16.3%) 

Long nappers 

n =578 (66.3%) 

p 

(*p<0.05) 

Age 60 ± 0.3 57 ± 0.8 a 58 ± 0.8 a 61 ± 0.4 b <0.01 

Male (%) 723 (82.9%) 109 (71.7%) a 109 (76.8%) a 505 (87.4%) b <0.01 

Highest general 

education 

qualification  

    0.10 

- None 137 (15.7%) 23 (15.1%) 16 (11.3%) 98 (17%) 

- Primary 

education 

489 (56.1%) 85 (55.9%) 80 (56.3%) 324 (56.1%) 

- Secondary 

education 

174 (20%) 35 (23%) 26 (18.3%) 113 (19.6%) 

- Higher 

education  

72 (8.3%) 9 (5.9%) a,b 20 (14.1%) a 43 (7.4%) b 

Income      <0.01 

- <900 euros-

month 

255 (29.2%) 45 (29.6%) a,b 29 (20.4%) a 181 (31.3%) b 

- 900-1800 

euros-month 

458 (52.5%) 72 (47.4%) 77 (54.2%) 309 (53.5%) 
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- >1800 euros-

month  

159 (18.2%) 35 (23%) a,b 36 (25.4%) a 88 (15.2%) b 

Diet (low-fat diet/ 

Mediterranean diet) 

420 (48.2%) 78 (51.3%) 58 (40.8%) 284 (49.1%) 0.14 

452 (51.8%) 74 (48.7%) 84 (59.2%) 294 (50.9%) 

Current smoke      0.11 

- Never smoke 235 (26.9%) 44 (28.9%) 45 (31.7%) 146 (25.3%) 

- Ex-smoker 557 (63.9%) 96 (63.2%) 91 (64.1%) 370 (64%) 

- Active 

smoker 

80 (9.2%) 12 (7.9%) 6 (4.2%) 62 (10.7%) 

Alcohol intake      <0.01 

- Nondrinkers 154 (17.7%) 42 (27.6%) a 23 (16.2%) a,b 89 (15.4%) b 

- <8g-day 343 (39.3%) 65 (42.8%) 58 (40.8%) 220 (38.1%) 

- 8-16g-day 169 (19.4%) 20 (13.2%) a 36 (25.4%) b 113 (19.6%) a,b 

- >16g-day 206 (23.6%) 25 (16.4%) a 25 (17.6%) a,b 156 (27%) b 

Systolic blood 

pressure (SBP) 

139 ± 0.7 136 ± 1.7 140 ± 1.6 139 ± 0.8 0.11 

Diastolic blood 

pressure (DBP) 

77 ± 0.4 77 ± 0.8 79 ± 0.9 77 ± 0.5 0.22 

Weight (Kg) 85.3 ± 0.5 85.3 ± 1.3 a,b 81.5 ± 1.1 a 86.3 ± 0.6 b <0.01 

BMI (Kg/m2) 31.2 ± 0.2 31.3 ± 0.4 a 30 ± 0.4 b 31.4 ± 0.2 a <0.01 

Abdominal 

Perimeter (cm) 

105.1 ± 0.4 104.1 ± 1 a,b 101.9 ± 0.9 a 106.2 ± 0.4 b <0.01 
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Total cholesterol 

(mg/dL) 

159 ± 1.1 160 ± 2.6 156 ± 3 160 ± 1.3 0.44 

HDL-cholesterol 

(mg/dL) 

42 ± 0.3 42 ± 0.8 43 ± 0.9 42 ± 0.4 0.28  

LDL-cholesterol 

(mg/dL) 

89 ± 0.9 91 ± 2 86 ± 2 89 ± 1.1 0.35 

ApoAI (mg/dL) 130 ± 0.7 129 ± 1.7 132 ± 1.9 129 ± 0.9 0.35 

ApoB (mg/dL) 73 ± 0.6 75 ± 1.6  70 ± 1.5  74 ± 0.8  0.05 

TG (mg/dL) 143 ± 4.4 153 ± 18 131 ± 8 144 ± 4 0.34 

Lp (a) (mg/dL) 42 ± 1.5 46 ± 3.6 39 ± 3.1 42 ± 1.8 0.39 

Glucose (mg/dL) 115 ± 1.5 117 ± 4.6 a 104 ± 2.5 b 116 ± 1.7 a <0.01 

HbA1c % 6.7 ± 0.04 6.6 ± 0.1 a 6.3 ± 0.1 b 6.8 ± 0.1 a <0.01 

hs-CRP (mg/dL) 3.4 ± 0.2 3.2 ± 0.3 3.1 ± 0.4 3.5 ± 0.2 0.43 

Homocysteine 

(mg/dL) 

14.3 ± 0.2 14 ± 0.5 13.5 ± 0.3 14.5 ± 0.2 0.08 

Lipid-lowering 

treatments 

     

- Statins (%) 86.1 86.2 84.5 86.5 0.83 

- Fibrates (%) 1.8 2.6 4.2 1 0.03 

- Others* (%) 5 5.9 3.5 5.2 0.62 

Antidiabetics 

treatment 

     

- Oral 

antidiabetics 

(%) 

36.4 33.6 a,b 26.8 a 39.4 b 0.01 
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- Insulin (%) 10.6 7.9 6.3 12.3 0.06 

Antihipertensive 

treatment 

     

- ACEi and 

AIIRA (%) 

83.1 78.9 81 84.8 0.18 

- Diuretics 

(%) 

52.4 48 48.6 54.5 0.22 

- Beta-

blockers (%) 

80.3 79.6 81.7 80.1 0.89 

- Calcium 

antagonist 

(%) 

28.8 27 23.2 30.6 0.19 

Number of 

antihipertensive 

drugs 

    0.03 

- 0 drug (%) 6.3 5.9 5.6 6.6  

- 1 drug (%) 10.3 16.4a 12.7a,b 8.1b  

- 2 drugs (%) 30.0 28.9 35.9 28.9  
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- 3 or more 

drugs (%) 

53.3 48.7a,b 45.8a 56.4b  

Antidepressive 

treatment (%) 

15.8 19.7 12.7 15.6 0.24 

Benzodiazepines 

treatment (%) 

31.9 38.8 29.6 30.6 0.13 

Metabolic 

Syndrome (%) 

57.1  51.3 50.7 60.2 0.04 

Type 2 Diabetes (%) 54.5 49.3 a,b 40.8 a 59.2 b <0.01 

Physical activity 

(min-week) 

     

- Moderate 

physical 

activity 

185 150 181 194 0.24 

- Sedentarism 780 770 777 783 0.94 

Meal timing (hh: 

mm) 

     

- Breakfast 

time  

9:08 9:19 9:05 9:07 0.55 

- Lunchtime 14:28 14:30 14:27 14:28 0.77 
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- Dinner time 21:36 21:30 21:36 21:42 0.16 

- Midpoint of 

intake 

15:23 15:23 15:22 15:23 0.98 

Sleep timing      

- Wake time 

(hh: mm) 

7:49 7:38 7:45 7:52 0.18 

- Bedtime (hh: 

mm) 

23:59 23:58 00:02 23:59 0.84 

- Sleep 

duration 

(h)* 

7.80 7.6 7.70 7.84 0.40 

Obstructive Sleep 

Apnea (OSA) (%) 

4.2 4.6 2.1 4.7 0.39 

Adherence to a 

Mediterranean Diet 

(MEDAS) 

     

- Low 

adherence 

42 (4.8%) 12 (7.9%) 5 (3.5%) 25 (4.3%) 0.23 

- Moderate 

adherence 

494 (56.7%) 86 (56.6%) 75 (52.8%) 333 (57.6%) 

- High 

adherence 

336 (38.5%) 54 (35.5%) 62 (43.7%) 220 (38.1%) 

Bold values with significant differences were p < 0.05. ApoA1, apolipoprotein A1; ApoB, 

apolipoprotein B; BMI, body mass index; HbA1c, glycated hemoglobin, HDL-C, high-density 

lipoprotein cholesterol; hsCRP, high sensitivity C reactive protein; MEDAS, Mediterranean Diet 

Adherence Screener; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein a; TC, total 
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cholesterol; TG, triglycerides. Values expressed as mean (SEM). Continuous variables were 

calculated using the ANOVA test. Qualitative variables were compared using the Chi-Square test. 

Different superscript letters indicate significant differences among groups with post hoc 

Bonferroni correction. *Other lipid-lowering treatments: ezetimibe, omega-3, and nicotinic acid.  

 

Table 2. Differences in glucose metabolism, lipid profile, and inflammatory markers throughout 

the study according to the siesta habit groups.  

 Short nappers vs Non-

nappers 

Long nappers vs Non-

nappers 

Short nappers vs Long 

nappers 

 β (95% CI) p β (95% CI) p β (95% CI) p 

Weight 

-3.96 [-7.03 to -

0.89] 0.03 0.58 [-1.86 to 3.03] 1 

-4.55 [-7.06 to -

2.04] <0.01 

Waist 

circumference 

-2.53 [-4.89 to -

0.16] 0.11 0.84 [-1.05 to 2.73] 1 

-3.37 [-5.30 to -

1.43] <0.01 

Body mass index 

-1.02 [-2.04 to -

0.00] 0.15 0.44 [-0.37 to 1.25] 0.87 

-1.46 [-2.29 to -

0.63] <0.01 

Glucose 

-7.49 [-13.26 to -

1.72] 0.03 

-1.99 [-6.59 to 

2.62] 1 

-5.51 [-10.25 to -

0.77] 0.07 

HbA1c 

-0.18 [-0.35 to -

0.02] 0.09 0.02 [-0.11 to 0.15] 1 

-0.20 [-0.34 to -

0.07] <0.01 

HOMA-IR 

-0.88 [-1.80 to 

0.05] 0.19 0.08 [-0.65 to 0.82] 1 

-0.96 [-1.71 to -

0.21] 0.04 

HOMA-B 

-8.04 [-38.45 to 

22.38] 1 

15.49 [-8.80 to 

39.77] 0.63 

-23.52 [-48.35 to 

1.30] 0.19 

Apolipoprotein A 0.78 [-2.90 to 4.45] 1 1.91 [-1.02 to 4.85] 0.60 

-1.14 [-4.15 to 

1.88] 1 
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Apolipoprotein B 

-3.20 [-6.49 to 

0.10] 0.17 0.56 [-2.07 to 3.19] 1 

-3.75 [-6.45 to -

1.06] 0.02 

Total cholesterol 

-2.24 [-7.98 to 

3.51] 1 2.44 [-2.15 to 7.02] 0.89 

-4.67 [-9.39 to 

0.04] 0.16 

LDL cholesterol 

-2.12 [-6.83 to 

2.58] 1 

-0.17 [-3.93 to 

3.59] 1 

-1.96 [-5.81 to 

1.90] 0.96 

HDL cholesterol 1.28 [-0.55 to 3.10] 0.51 0.92 [-0.53 to 2.38] 0.64 0.36 [-1.14 to 1.85] 1 

Tryglycerides 

-12.84 [-28.72 to 

3.03] 0.34 

3.88 [-8.78 to 

16.53] 1 

-16.72 [-29.74 to -

3.71] 0.03 

C reactive protein 

-0.57 [-1.43 to 

0.28] 0.56 

-0.16 [-0.84 to 

0.52] 1 

-0.41 [-1.11 to 

0.29] 0.74 

Homocysteine 

-0.59 [-1.62 to 

0.44] 0.79 

-0.00 [-0.83 to 

0.82] 1 

-0.59 [-1.43 to 

0.26] 0.52 

SBP 3.16 [0.25 to 6.08] 0.1 0.60 [-1.72 to 2.93] 1 2.56 [0.17 to 4.95] 0.11 

DBP 1.21 [-0.51 to 2.94] 0.50 0.90 [-0.47 to 2.28] 0.59 0.31 [-1.10 to 1.72] 1 

Data are expressed as estimated β coefficients with 95% confidence intervals (CI) obtained from 

linear mixed-effects models. Models were adjusted for age, sex, education level, income, diet 

group, smoking status, alcohol intake, diabetes at baseline, BMI at baseline, and use of medication 

(statins, fibrates, oral antidiabetics, insulin, ACE inhibitors or ARBs, diuretics, beta-blockers, and 

calcium channel blockers). p-values were Bonferroni-adjusted for multiple comparisons. Bold 

values indicate statistically significant differences (p < 0.05). BMI, body mass index; DBP, 

diastolic blood pressure; HbA1c, glycosylated hemoglobin; HDL-cholesterol, high-density 

lipoprotein cholesterol; HOMA- β, homeostatic model assessment of beta cell function; HOMA-

IR, homeostatic model assessment of insulin resistance; LDL-cholesterol, low-density 

cholesterol; SBP, systolic blood pressure;  
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Table 3. Differences in mean values of anthropometric, glucose metabolism, lipid profile, 

inflammatory markers, and blood pressure measures throughout the follow-up according to siesta 

habit groups. 

  Non-nappers n= 152 

(17.4%) 

Short nappers N= 142 

(16,3%) 

Long nappers n =578 

(66.3%) 

  reference β (95% CI) p β (95% CI) p 

Weight ref. -4.22 (-6.68 to -

1.75) 

<0.01 2.32 (0.34 to 

4.31) 

0.02 

Body mass index ref. -1.35 (-2.17 to -

0.54) 

<0.01 0.91 (0.25 to 

1.57) 

<0.01 

Waist circumference ref. -2.98 (-4.88 to -

1.08) 

<0.01 1.96 (0.44 to 

3.49) 

0.01 

Glucose ref. -5.87 (-10.53 to -

1.21) 

0.01 1.40 (-2.35 to 

5.14) 

0.46 

HbA1c ref. -0.20 (-0.34 to -

0.07) 

<0.01 0.09 (-0.02 to 

0.20) 

0.11 

HOMA-IR ref. -0.67 (-1.29 to -

0.05) 

0.04 0.28 (-0.22 to 

0.78) 

0.27 

HOMA-β ref. -7.72 (-32.86 to 

17.43) 

0.55 15.79 (-4.32 to 

35.90) 

0.12 

Apolipoprotein A 

ref. -0.59 (-3.56 to 

2.38) 

0.70 1.76 (-0.62 to 

4.13) 

0.15 
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Apolipoprotein B 

ref. -3.34 (-6.00 to -

0.68) 

0.01 2.09 (-0.05 to 

4.22) 

0.06 

Total cholesterol ref. -3.47 (-8.16 to 

1.22) 

0.15 3.20 (-0.55 to 

6.96) 

0.09 

LDL cholesterol ref. -1.69 (-5.54 to 

2.15) 

0.39 0.74 (-2.34 to 

3.82) 

0.64 

HDL cholesterol ref. 0.45 (-1.01 to 1.91) 0.55 0.49 (-0.68 to 

1.66) 

0.41 

Triglycerides ref. -15.07 (-28.15 to -

1.98) 

0.02 9.42 (-1.07 to 

19.92) 

0.08 

C reactive protein  ref. -0.40 (-1.19 to 

0.39) 

0.32 -0.08 (-0.71 to 

0.55) 

0.80 

Homocysteine ref. -0.51 (-1.34 to 

0.32) 

0.23 0.21 (-0.45 to 

0.88) 

0.53 

Sistolic blood 

pressure 

ref. 2.71 (0.33 to 5.01) 0.03 -0.83 (-2.74 to 

1.08) 

0.40 

Diastolic blood 

pressure 

ref. 0.63 (-0.77 to 2.03) 0.38 0.20 (-0.92 to 

1.32) 

0.73 

Data are expressed as estimated β coefficients with 95% confidence intervals (CI) using the "non-

nappers" group as the reference obtained from linear regression models. Models were adjusted 

for age, sex, education level, income, diet group, smoking status, alcohol intake, diabetes at 

baseline, BMI at baseline, and use of medication (statins, fibrates, oral antidiabetics, insulin, ACE 

inhibitors or ARBs, diuretics, beta-blockers, and calcium channel blockers). Bold values indicate 

statistically significant differences (p < 0.05). HbA1c, glycosylated hemoglobin; HDL-
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cholesterol, high-density lipoprotein cholesterol; HOMA- β, homeostatic model assessment of 

beta cell function; HOMA-IR, homeostatic model assessment of insulin resistance; LDL-

cholesterol, low-density cholesterol 

 

FIGURE LEGENDS 

Figure 1. Trial profile. Flow of participants in the CORDIOPREV study showing inclusion in 

the present analysis and classification according to siesta habit. 

Figure 2. Evolution of weight, body mass index, and waist circumference according to siesta 

habit group.  

Figure 3. The evolution of glucose metabolism measures throughout the study follow-up 

according to the siesta habit groups.  

Figure 4. The evolution of glucose metabolism measures throughout the study follow-up 

according to the siesta habit groups in participants without mellitus diabetes type 2 and with 

mellitus diabetes type 2 at baseline. 
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Fig 1 
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Fig 2 
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Fig 3 
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Fig 4 

  



Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof

 48 

Graphical abstract 

 

 

 

Highlights 

 Habitual siesta pattern was defined from repeated reports over 7 years of follow-up 

 Habitual short siesta was associated with better cardiometabolic health in CHD 

 Short siesta was associated with better glycemic control in type 2 diabetes 

 Habitual long siesta showed a less favorable cardiometabolic profile in CHD 


