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Abstract

Introduction: sleep quality is related to the risk of cardiovascular disease, which makes it a
public health problem worldwide and, consequently, a substantial burden for healthcare systems
and the economy.

Objective: to associate the level of cardiovascular risk (CVR) and sleep quality in 40-74-year-old
adults in the Calera community, Cotacachi, between August and December 2023.

Methods: this cross-sectional, observational study applied non-probabilistic convenience sam-
pling, considering inclusion and exclusion criteria. The enrolled population consisted of 40-74-year-
old adults in the Calera community. Cardiovascular risk was assessed using Globorisk-1, and sleep
quality using PSQI; since these were categorical variables, the Chi square test was applied.

Results: there was a predominance of females. As far as the level of CVR, 54.7 and 45.3% of
the population had moderate and high cardiovascular risk, respectively. The sleep quality assess-
ment reported that between 43.1 and 19.7% required medical care and treatment, while 37.02%
did not have sleep problems. The relationship showed that 32.8 and 29.9% of those with moderate
and high CVR had sleep disorders, and 21.9 and 15.3% of those with moderate and high CVR,
respectively, did not have sleep disorders. The p value of 0.05 was used, and the result of the re-
lationship reported a p value greater than 0.05 (0.460), so the null hypothesis was accepted. The
level of cardiovascular risk is not significantly associated with sleep quality in adults in the Calera
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Introduction

Cardiovascular health problems associated with poor
sleep quality represent a significant burden for healthcare
systems and the economy in general. Lack of sleep can
increase the prevalence of cardiovascular diseases, leading
to higher healthcare costs (1, 2).

Cardiovascular risk refers to the likelihood of developing
heart and blood vessel disease due to factors like hyperten-
sion, hypercholesterolemia, obesity, smoking and diabetes.
This risk is reduced by controlling the risk factors and
adopting a healthy lifestyle (3, 4). The cardiovascular risk
level (CVRL) is defined as the likelihood of experiencing a
cardiovascular event over a period of 5 to 10 years, and its
variability from one country to another is due to genetic and
environmental factors (3). Various predictive models, like
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HEARTS and Framingham, are used to stratify cardiovascu-
lar risk. In Latin America, the Globorisk model has proven
to be useful and provides solid evidence for evaluating
cardiovascular risk (5, 6).

Sleep quality refers to the level of rest and recovery it
provides. Good sleep quality is essential for physical and
mental wellbeing, affecting people’s cognitive function,
mood and general health (7). It is achieved through adequate
sleep in terms of quantity, efficiency and a feeling of restful-
ness on awakening, maintaining a regular sleep routine and
adopting healthy habits before sleep (8).

In the context of cardiovascular diseases, which represent
a significant burden in terms of morbidity and mortality
worldwide, there is growing evidence suggesting a relation-
ship between sleep quality and cardiovascular risk (1, 2).
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Previous studies have indicated that sleep quality can affect
the onset and progression of cardiovascular conditions,
opening an area of interest for more detailed exploration
and understanding (7, 9).

Given the above, the main objective of this study was to
associate the level of cardiovascular risk with sleep quality
in 40-74-year-old adults in the Calera community, through
a cross-sectional, nonexperimental study. The data obtained
will contribute to the design of specific interventions and
the development of public health policies and strategies to
reduce cardiovascular risk and improve the quality of life of
the inhabitants. The feasibility of this study was based on the
availability of adequate time, human resources and financial
resources, as well as easy access to the study community.
These factors allowed the study to be conducted more ef-
ficiently, ensuring data collection and effective analysis.

Materials and method
Type of study
This study adopted an observational, analytical-rela-
tional, cross-sectional design with a quantitative approach.

Population

The study population included adults between the ages of
40 and 74 in the community of Calera, Cotacachi, with no
history of cardiovascular diseases such as acute myocardial
infarction, stroke, sleep disorders or cognitive deficits that
might interfere with the responses to the study questionnaire.

Procedure

Informed consent was obtained from the participants prior
to data collection, ensuring that they understood the study pro-
cedures and their implications. Permission was also requested
from the Calera authorities, respecting the established norms
and guidelines. Data collection was done using two instru-
ments: the Pittsburgh Sleep Quality Index (PSQI) and the
Globorisk-1 calculator to estimate cardiovascular risk, both of
which have been validated (10, 11). These instruments were
applied to the study participants in the Calera community.

Survey segment

Age, classified according to the adult age groups estab-
lished by WHO, was recorded by asking participants to
provide their date of birth. The participants’ sex was recorded
by asking if they were male or female, and smoking was
evaluated using a direct question.

As far as the Pittsburgh scale, a standardized question-
naire was used to evaluate sleep quality. The sum of its
components provides a total score that ranges from 0 to
21 points, with a score less than 5 labeled “No sleep prob-
lems,” between 5 and 7 “Warrants medical attention,” 8 to
14 “Warrants medical attention and treatment” and 15 or
more “A serious sleep problem” (10). The variables of <
5 “no sleep disorder” and =5 “‘sleep disorder” were used
to establish a dichotomy and enable the use of Chi square.

Procedural segment

Blood pressure was measured using a mercury sphyg-
momanometer and stethoscope, following the procedure
recommended in the clinical practice guidelines. Height
was measured with a stadiometer and weight was measured
with a calibrated scale.

Data analysis

Data was collected using the Microsoft Excel 18.0,
2021 platform. Then, the data was processed using the
specialized SPSS software, applying the Chi square test
with a 95% confidence interval and a level of significance
set at p <0.05 to associate the variables, as well as descrip-
tive statistics and percentages. The results are presented
in descriptive graphs that show the findings clearly and
concisely.

Ethical considerations

This study took into account the various ethical and legal
considerations like the Declaration of Helsinki, the Ecua-
dorian Constitution of 2008, and the Organic Health Law.
One of the fundamental aspects is respect for the autonomy
of the participants, who provided written informed consent
prior to being enrolled in the study. The confidentiality of
the information collected was established, protecting par-
ticipants’ privacy and ensuring that only the investigators
had access to the data obtained.

Results

This study is based on an evaluation of the relationship
between cardiovascular risk and sleep quality in 137 adults
between the ages of 40-74 in the Calera community. To
achieve this, the cardiovascular risk level was evaluated
using Globorisk-1, and the quality of sleep was evaluated
using the PSQI.

In Figure 1, the demographic distribution of the adults re-
vealed interesting dynamics. The 40-60-year-old group had
homogenous groups with 47.9% men and 52.1% women,
highlighting gender equality in the intermediate age group.
However, there was a marked difference in the over 60 age
group, as women accounted for 58.5%, surpassing the men
who made up 41.5%. Overall, most of the adult population
belonged to the 40-60-year-old group (70.1%); there was
also a slight majority of women, representing 54.0%.

Figure 2 shows the level of cardiovascular risk, evaluated
using the Globorisk-1 scale. Out of a total of 137 people,
54.7% were found to have moderate cardiovascular risk
(75 individuals), and 45.3% of the population, amounting
to 62 people, had high cardiovascular risk. These results
indicated that more than half of the community had moder-
ate cardiovascular risk and a considerable, though smaller,
proportion was classified as high risk.

For the sleep quality assessment, Figure 3 presents the
results of the PSQI, classifying the results in four catego-
ries. Notably, 51 people (37.2% of the population) had no
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problems with sleep, which is a positive indicator for overall
health. In descending order, 43.1% of the community had
a potential need for medical attention, followed by 19.7%
who required both medical attention and treatment to deal
with their sleep problems. It is encouraging to note that no
serious sleep problems were recorded.

Figure 4 shows the relationship between the level of
cardiovascular risk and sleep quality in 137 people. Among
those with moderate cardiovascular risk, 32.8% had sleep
disorders and 21.9% did not report any. On the other hand,
in the high cardiovascular risk group, 29.9% of the people
had sleep disorders, compared to 15.3% who did not. Over-
all, 62.8% of the study subjects with moderate and high
cardiovascular risk had sleep disorders. Based on this data,
the Chi-square test, with a 95% confidence level, concluded
that there is no statistically significant relationship between
the level of cardiovascular risk and sleep quality, witha p =
0.460 (greater than 0.05).

Discussion
The majority of the adult population in Calera was 40 to
60 years old, and there was a slight female predominance.
Although this difference is modest, it underscores the de-
mographic diversity in this community. A distinctive point
is that the proportion of men and women in the intermediate
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Figure 1. Adults in the Calera community, by age and sex.
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Figure 2. Level of cardiovascular risk of adults in the Calera community, according to
Globorisk-1.
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age group was homogenous, while there was a predominance
of women among those over the age of 60. Comparing our
results with the study by Oscar H. Del Brutto in Atahualpa,
another rural Ecuadorian community, there were notable
differences and similarities in the demographic dynamics.
Regarding the gender distribution, there was a slight major-
ity of women (54%), highlighting the local demographic
diversity. In Atahualpa, there was also an even distribution,
with the same percentage of women. However, in Calera,
women over the age of 60 significantly outnumbered the men
(58.5% versus 41.5%), suggesting greater female longevity,
while no marked difference was found in this age group in
Atahualpa. This coincides with the article published by Dr.
Ermelinda Escudero, in which women made up 60.5% of
the total sample (12, 13). According to the Instituto Nacio-
nal de Estadistica y Censos (INEC) [National Institute of
Statistics and Censuses], there is a higher male population
in Cotacachi, which differs from the findings in Calera (14).
These demographic differences emphasize the importance of
considering the unique characteristics of each site when de-
signing healthcare strategies, using personalized approaches
in planning specific policies and programs for each region.

Comparing our findings with a study in a family medi-
cine unit in Mexico that also used Globorisk, we found
notable similarities. In Calera, 54.7% had moderate risk,

50

45 43,1%
40 37.2%
35
30
25
19,7%
20
15
10
5
0%
0
Sin problemas de Merece atencion ~ Merece atenciény Se trata de un

suefio meédica tratamiento problema de suefio

grave

Figure 3. Sleep quality of adults in the Calera community, according to the PSQI.
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Figure 4. Level of cardiovascular risk associated with sleep quality (no statistically signi-
ficant relationship, p = 0.460).
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while in the Mexican study, moderate risk predominated in
both men and women, with 47% and 56.5%, respectively.
These similarities highlight the consistent cardiovascular
risk trends between two geographically distinct areas,
and the prevalence of moderate risk emerges as a com-
mon concern, with more than 50% of the population in
both locations (15). According to Che Muhammad Nur
Hidayat Che Nawi, the 10-year risk of fatal cerebrovas-
cular event (CVE) was 29.3%, the combined 10-year risk
of fatal and nonfatal cardiovascular disease was 73.0%,
and the combined 10-year risk of fatal plus nonfatal CVE
was 72.0%. These results are slightly different from our
study’s findings, noting that the CVR was estimated with
different instruments (16).

In addition, a study in various African countries using
the predetermined risk thresholds for low, moderate and
high 10-year CVE risk, predicted the highest proportion of
people with high or moderate risk using the Framingham
desktop calculator, followed by the Globorisk calcula-
tor. This, in addition to coinciding with the results found
in Calera, underscores the importance of implementing
healthcare intervention and management strategies with
early detection for preventative measures aimed at im-
proving cardiovascular health. The Globorisk calculator
emerges as an effective tool in different contexts, offering
valuable information for designing interventions adapted
to each site (17).

As far as sleep quality, a comparison of the overall re-
sults of the PSQI with those of a previous study of students
at Universidad Técnica de Ambato showed that 43.1% of
the population in Calera had a potential need for medical
attention, while 69.8% of the university students warranted
medical attention and treatment (18). Likewise, in their
study of medical students, Handskhay Nieto showed that
100% of the participants had a deficient sleep quality (ac-
cording to the PSQI), with no significant difference found
between the sexes (19). Another study in Guayaquil, also
looking at university students, found poor sleep quality in
68.7%, with a mean PSQI score of 7.2 + 3.1 (20).

These discrepancies can be attributed to various factors,
such as the different settings, lifestyles, and levels of stress
between a rural community and university students, making
it essential to consider these variables when interpreting the
results. The findings highlight the importance of addressing
sleep quality in the community, especially among those
who indicate the need for medical attention and treatment.

This study determined that there is no statistically sig-
nificant association between quality of sleep and CVRL (p
= 0.460). In contrast, the findings of Adriana Monserrat
Baeza-Martinez’s study in adults in Calera, whose objec-
tives included evaluating whether sleep quality was a risk
factor for ischemic heart disease (also using the Chi-square
test), underscored that patients who had poor sleep qual-
ity had a six times greater risk of ischemic heart disease
than those who did not, emphasizing that sleep quality

did have a statistically significant link with ischemic heart
disease (21).

Comparing our results with the study by Andréa Born-
hausen et al. in Brazil, who evaluated sleep quality in 43
volunteers with a clinical diagnosis of coronary artery
disease (CAD), we found both similarities and differences.
In Bornhausen’s study, 60.47% of the participants were
classified as having poor sleep quality, while in Calera, the
percentage of people with moderate and high cardiovascu-
lar risk who had sleep disorders was 62.8%. These figures
suggest a possible relationship between cardiovascular risk
and sleep disorders, highlighting the importance of consid-
ering both aspects in clinical care. However, it is relevant
to point out that our study focused on a population with
no history of cardiovascular disease and evaluated their
current level of risk, while Bornhausen’s study focused
specifically on individuals with CAD. These different
target populations could explain some discrepancies in the
results, although both studies suggest that sleep quality and
cardiovascular risk are interrelated (22).

Other differences were found in the results published
by Huang Tianyi et al., who studied irregular sleep and
cardiovascular events. They concluded that the length of
sleep and an irregular sleep schedule could be new CVE
risk factors, independent of the traditional CVE risk factors
and the quantity and/or quality of sleep. These findings
coincide with the study titled “The Association of the Dura-
tion and Quality of Sleep with Subclinical Atherosclerosis,”
in which a very short duration of sleep was independently
associated with a higher atherosclerotic burden, measured
via three-dimensional vascular ultrasound, and therefore
shorter sleep times and fragmented sleep were associated
with a higher risk of subclinical atherosclerosis in multiple
territories (23, 24).

Understanding these specific associations, derived
from this statistical analysis, is essential for guiding future
studies and intervention strategies focused on the complex
relationship between CVRL and sleep quality.

Conclusion

An exploration of the association between the level of
cardiovascular risk and sleep quality in adults 40-74 years
old in the community of Calera revealed that, while there
was a distinct proportion of people with sleep disorders
in the moderate and high cardiovascular risk groups, the
overall analysis showed no statistically significant relation-
ship between these variables.

Recommendations

The results indicated a lack of statistical association;
however, given the substantial proportion of people with
cardiovascular risk who also have sleep disorders, we rec-
ommend implementing comprehensive health programs that
address both aspects in the Calera population. Simultaneous
care for cardiovascular risk factors and sleep problems may
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offer a more holistic approach to improve cardiovascular
health and overall wellbeing in the community.
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Pregunta Dione

Comparing our findings with a study in a family medicine unit in Mexico that also used Globorisk, we found notable
similarities. In Calera, 54.7% had moderate risk, while in the Mexican study, moderate risk predominated in both men and
women, with 47% and 56.5%, respectively. These similarities highlight the consistent cardiovascular risk trends between two
geographically distinct areas, and the prevalence of moderate risk emerges as a common concern, with more than 50% of the
population in both locations (15). According to Che Muhammad Nur Hidayat Che Nawi, the 10-year risk of fatal CVD was
29.3%, the combined 10-year risk of fatal and nonfatal cardiovascular disease was 73.0%, and the combined 10-year risk of fatal

plus nonfatal CVD was 72.0%. These results are slightly different from our study’s findings, noting that the CVR was estimated

with different instruments (16).

In addition, a study in various African countries using the predetermined risk thresholds for low, moderate and high 10-year
CVD risk, predicted the highest proportion of people with high or moderate risk uvsing the Framingham desktop calculator,
followed by the Globorisk calculator. This, in addition to coinciding with the results found in Calera, underscores the importance
of implementing healthcare intervention and management strategies with early detection for preventative measures aimed at
improving cardiovascular health. The Globorisk calculator emerges as an effective tool in different contexts, offering valuable
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Comentario [1]: Estas dos categorias
parecieran referirse a lo mismo, solo que
con porcentajes ligeramente diferente.
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