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ABSTRACT

Global demographic shifts indicate a rapidly aging population, bringing with it an increased prevalence of chronic non-
communicable diseases, notably hypertension [7, 8]. Concurrently, sleep disturbances are highly prevalent among older
adults, often impacting their overall health and quality of life [18]. This article explores the intricate relationship between
sleep quality and hypertension prevalence in the elderly population. The introduction highlights the growing health
challenges associated with aging, particularly hypertension and sleep disturbances. The methods section outlines the
conceptual framework for investigating this relationship and discusses relevant measurement approaches. The results
synthesize current evidence demonstrating a significant association between poor sleep quality and higher rates of
hypertension in older adults, considering various sleep parameters and potential mediating factors. The discussion
interprets these findings, emphasizing the clinical implications for comprehensive geriatric care and suggesting avenues
for future research. The conclusion underscores the importance of assessing and managing sleep quality as a crucial
component of hypertension prevention and control in the elderly.
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INTRODUCTION The relationship between sleep and cardiovascular health
is increasingly recognized, with poor sleep quality being
implicated in various physiological dysregulations that
can contribute to hypertension. These include alterations
in sympathetic nervous system activity, inflammatory
responses, and hormonal imbalances [9, 23]. Given the
high prevalence of both hypertension and sleep
disturbances in the elderly, understanding the precise
nature of their relationship is crucial for developing
effective preventive and management strategies. This
article aims to examine the existing evidence on the
association between sleep quality and hypertension rates
among older adults, providing a comprehensive overview
of this critical public health issue.

The global population is undergoing a profound
demographic transition, characterized by a significant
increase in the proportion of older adults [7]. This
demographic shift presents both opportunities and
substantial challenges for public health systems
worldwide. As individuals age, they become more
susceptible to chronic non-communicable diseases, with
hypertension (high blood pressure) being one of the
most prevalent and impactful conditions [10, 19].
Hypertension is a major modifiable risk factor for
cardiovascular diseases, stroke, kidney disease, and
cognitive decline, significantly contributing to morbidity
and mortality in the elderly [19, 23]. In Indonesia, for

instance, hypertension is often referred to as a "silent 2. Methods

killer" due to its asymptomatic nature in early stages,

leading to severe complications if left unmanaged [10]. This article presents a conceptual framework for
understanding the relationship between sleep quality and

Concurrently, sleep disturbances are a widespread hypertension prevalence in the elderly, drawing upon a

concern among older adults, affecting a substantial synthesis of relevant literature. The approach involves

portion of this demographic [18]. These disturbances can identifying key variables, discussing their measurement,

manifest as difficulty falling asleep, frequent awakenings, and outlining the types of study designs that have been

early morning awakenings, or non-restorative sleep, employed to investigate this association.

collectively contributing to poor sleep quality [18]. While

often considered a normal part of aging, accumulating 2.1. Conceptual Framework

evidence suggests that chronic poor sleep quality is not The conceptual framework posits a bidirectional

merely an inconvenience but a significant health concern
with far-reaching implications, including its potential
link to cardiovascular health [9, 12,17, 22, 23].

relationship between sleep quality and hypertension,
where poor sleep quality can be a risk factor for
developing or exacerbating hypertension, and conversely,
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hypertension and its associated conditions can
negatively impact sleep quality [9]. This complex
interplay involves several physiological mechanisms,
including:

Autonomic Nervous System Dysregulation: Poor
sleep, particularly insufficient sleep duration or
fragmented sleep, can lead to increased sympathetic
nervous system activity, resulting in elevated heart rate
and vasoconstriction, thereby increasing blood pressure
[9, 23].

Inflammatory  Processes: Chronic  sleep
deprivation or poor sleep quality can induce systemic
inflammation, which is a known contributor to
endothelial dysfunction and the development of
hypertension [9].

Hormonal Imbalance: Sleep plays a crucial role in
regulating hormones such as cortisol and aldosterone,
which influence blood pressure. Disturbances in sleep
can disrupt these hormonal rhythms [9].

Behavioral Factors: Poor sleep quality can lead to
fatigue, reduced physical activity, increased stress, and
unhealthy dietary choices, all of which are risk factors for
hypertension [1, 15, 19, 20].

2.2. Key Variables and Measurement

Sleep Quality: This is a subjective construct often
assessed using self-report questionnaires. A widely used
and validated instrument is the Pittsburgh Sleep Quality
Index (PSQI), which evaluates sleep quality over the past
month across seven components (subjective sleep
quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication,
and daytime dysfunction) [5]. Other measures include
assessing sleep patterns (e.g., regularity) and objective
measures like polysomnography for conditions like
obstructive sleep apnea (0SA) [17].

. Hypertension Rate: Hypertension is objectively
measured by blood pressure readings. A diagnosis of
hypertension is typically defined as a systolic blood
pressure 2140 mmHg and/or a diastolic blood pressure
290 mmHg, or current use of antihypertensive
medication [19]. Prevalence rates are determined by the
proportion of individuals within a population who meet

these criteria.

o Elderly Population: The definition of "elderly" or
"older adults" can vary, but commonly refers to
individuals aged 60 years or older, or 65 years and older,

depending on the study context.
2.3. Study Designs

Research investigating the relationship between sleep
quality and hypertension in the elderly has employed
various study designs:

These studies assess

o Cross-sectional Studies:
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sleep quality and hypertension status at a single point in
time, allowing for the examination of associations and
prevalence rates [3, 18, 22]. While useful for identifying
correlations, they cannot establish causality.

Prospective Cohort Studies: These designs follow a
group of individuals over time, measuring sleep quality at
baseline and then monitoring the incidence of
hypertension. This approach provides stronger evidence
for causality by observing the development of
hypertension in relation to prior sleep quality [9, 12, 23].

. Meta-Analyses:  These  systematic reviews
statistically combine the results of multiple independent
studies, providing a more robust estimate of the

association between sleep quality and hypertension [9].
2.4. Data Analysis Considerations

Statistical analyses for such studies typically involve:

. Descriptive Statistics: To characterize the study
population and the prevalence of sleep disturbances and

hypertension.

Inferential Statistics:

0 Regression Analysis: To determine the strength
and direction of the association between sleep quality
parameters and blood pressure levels or hypertension
status, while controlling for potential confounding
variables (e.g., age, gender, body mass index, lifestyle
factors, comorbidities, depression, cognitive function) [3,
9,12, 16, 22, 23].

0 Mediation Analysis: To explore if other factors,
such as depression or cognitive function, mediate the
relationship between sleep quality and hypertension [3].

0 Longitudinal Models: For prospective cohort
studies, time-series analysis or survival analysis can be
used to model the incidence of hypertension over time
based on baseline sleep quality [12].

3. Results

A growing body of evidence from various studies
consistently demonstrates a significant association
between poor sleep quality and an increased prevalence
and incidence of hypertension among older adults. This
relationship is observed across different measures of sleep
quality, including subjective perception, duration, and
regularity.

3.1. Subjective Sleep Quality and Hypertension

Studies have shown a robust link between subjectively
perceived poor sleep quality and higher blood pressure
levels or prevalent hypertension in the general population,
including the elderly, even independent of sleep-
disordered breathing [23]. Uchmanowicz et al. (2019)
specifically  investigated elderly patients  with
hypertension and found a relationship between sleep
disturbances and their overall quality of life, indicating the
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pervasive impact of poor sleep [18]. Chen et al. (2023)
conducted a cross-sectional study on the elderly,
revealing significant associations between hypertension,
sleep quality, depression, and cognitive function,
suggesting that poor sleep quality is intertwined with
multiple health domains in this population [3].

3.2. Sleep Duration and Hypertension Prevalence

Both short and long sleep durations have been implicated
in increased hypertension risk. Wu et al. (2019)
conducted a population-based study among low-income
oldest-old individuals in rural China, demonstrating an
association between both short and long sleep durations
and hypertension prevalence [22]. This highlights that
not just insufficient sleep, but also excessive sleep, can be
indicative of underlying health issues or contribute to
cardiovascular risk.

3.3. Sleep Patterns and Regularity

Beyond just duration, the regularity of sleep patterns is
also emerging as an important factor. Sansom et al.
(2024) explored the interrelationships between sleep
regularity, obstructive sleep apnea (0SA), and
hypertension in a middle-aged community population,
suggesting that irregular sleep patterns, often
characteristic of sleep disturbances, are linked to
hypertension [17]. A prospective cohort study on older
adult participants in the Chinese longitudinal healthy
longevity survey found an association between sleep
patterns and the incidence of hypertension [12]. This
emphasizes that consistent sleep-wake cycles are crucial
for maintaining cardiovascular health in older adults.

3.4. Insomnia and Hypertension

Insomnia, a common sleep disorder characterized by
difficulty initiating or maintaining sleep, is particularly
relevant to hypertension. A bidirectional meta-analysis
of prospective cohort studies by Liu et al. (2022)
provided strong evidence for a bidirectional association
between insomnia and hypertension, meaning insomnia
can increase the risk of hypertension, and hypertension
can also contribute to insomnia [9]. This suggests a
vicious cycle where each condition can exacerbate the
other, making comprehensive management crucial.

3.5. Moderating and Mediating Factors

The relationship between sleep quality and hypertension
is not always direct and can be influenced by other
factors. Chen et al. (2023) identified depression and
cognitive function as intertwined with this relationship,
suggesting that these factors may mediate or moderate
the association [3]. Saha et al. (2024) found a moderating
role of functional/mobility limitations in the association
between sleep problems and hypertension among
middle-aged and older adults in India, indicating that
physical limitations might influence how sleep problems
impact blood pressure [16]. These findings underscore
the complexity of the relationship and the need for
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holistic assessment in clinical practice.
4. Discussion

The synthesized results unequivocally demonstrate a
significant and complex relationship between sleep
quality and hypertension prevalence in older adults. Poor
sleep, whether characterized by subjective dissatisfaction,
inadequate or excessive duration, or irregular patterns, is
consistently associated with a higher likelihood of
developing or experiencing hypertension [3, 9, 12, 17, 22,
23]. This reinforces the notion that sleep is not merely a
passive state but an active physiological process essential
for cardiovascular regulation and overall health.

The bidirectional nature of the relationship between
insomnia and hypertension, as highlighted by Liu et al.
(2022), is particularly critical [9]. This implies that
addressing sleep disturbances in hypertensive elderly
patients is not just about improving their comfort but is a
direct intervention for blood pressure management.
Conversely, effective management of hypertension might
also lead to improvements in sleep quality, thereby
breaking a potentially detrimental cycle.

The involvement of moderating factors such as
depression, cognitive function, and functional limitations
[3, 16] suggests that a purely physiological approach to
this relationship might be insufficient. Older adults often
experience multiple comorbidities, and psychological
distress, cognitive impairment, or physical limitations can
all influence sleep patterns and blood pressure regulation.
This calls for a comprehensive, interdisciplinary approach
to geriatric care that considers the interplay of physical,
mental, and social health determinants.

From a clinical perspective, these findings emphasize the
importance of routine sleep assessment in older adults,
especially those at risk for or diagnosed with
hypertension. Nurses, with their foundational knowledge
of patient assessment and holistic care [2, 4], are ideally
positioned to identify sleep disturbances. Simple
screening tools like the PSQI [5] can be valuable in clinical
settings. Furthermore, nursing interventions can play a
crucial role in promoting healthy sleep habits, such as
advocating for consistent sleep schedules, optimizing the
sleep environment, and educating patients on lifestyle
modifications that support both sleep and blood pressure
control [14, 19].

Lifestyle interventions, including regular exercise and
dietary  modifications, are well-established for
hypertension prevention and treatment [1, 15, 19]. It is
important to note that these interventions can also
positively impact sleep quality. For example, regular
physical activity, as demonstrated in studies on
hypertension exercise in the elderly, can contribute to
lower blood pressure and improved sleep [1, 15].
Similarly, relaxation techniques like progressive muscle
relaxation and aromatherapy have shown promise in
managing insomnia [14]. Therefore, a holistic approach
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that integrates sleep hygiene education with other
lifestyle recommendations is likely to yield the best
outcomes for older adults with or at risk for
hypertension.

4.1. Strengths and Limitations

The strength of this synthesis lies in its reliance on
diverse research methodologies, including cross-
sectional studies, prospective cohort studies, and meta-
analyses, which collectively provide robust evidence for
the association. The inclusion of studies from various
geographical locations (e.g., China, India) enhances the
generalizability of the findings.

However, a significant limitation is the reliance on self-
reported sleep quality in many studies, which can be
subject to recall bias. While validated tools like the PSQI
are used, objective measures of sleep (e.g., actigraphy,
polysomnography) would provide more precise data.
Furthermore, while prospective studies offer stronger
evidence for causality, the complex interplay of aging,
comorbidities, and lifestyle factors makes it challenging
to isolate the sole impact of sleep quality on
hypertension. Many studies are cross-sectional, limiting
the ability to infer cause and effect. The mechanisms
underlying the bidirectional relationship require further
elucidation through interventional studies.

4.2. Implications for Clinical Practice and Future
Research

. Clinical ~ Practice: Healthcare  providers,
particularly nurses, should routinely screen older adults
for sleep disturbances as part of hypertension risk
assessment and management. Education on sleep
hygiene and lifestyle modifications (e.g., exercise, diet,
stress management) that benefit both sleep and blood
pressure should be integrated into patient care plans [19,
20]. For patients with diagnosed sleep disorders like OSA,
appropriate medical management is crucial.

Future Research:

0 Longitudinal Studies: More long-term prospective
cohort studies are needed to establish definitive causal
pathways and understand the trajectory of the
relationship between sleep quality and hypertension
over the aging process.

0 Intervention Studies: Randomized controlled
trials focusing on improving sleep quality (e.g., through
behavioral interventions, cognitive behavioral therapy
for insomnia, or treatment of OSA) and measuring their
direct impact on blood pressure outcomes in the elderly
are warranted.

0 Mechanistic Studies: Further research is needed
to elucidate the precise physiological and molecular
mechanisms linking sleep disturbances to hypertension
in older adults.

0 Culturally  Sensitive Interventions: Studies
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exploring the effectiveness of culturally tailored sleep
interventions in diverse elderly populations would be
beneficial.

5. Conclusion

The evidence strongly suggests a significant and intricate
relationship between sleep quality and hypertension
prevalence in older adults. Poor sleep quality,
encompassing various parameters, is a modifiable risk
factor for hypertension, and a bidirectional relationship
often exists. Recognizing sleep as a vital component of
cardiovascular health, healthcare professionals must
prioritize the assessment and management of sleep
disturbances in the elderly. By integrating comprehensive
sleep assessment and promoting healthy sleep habits
alongside other lifestyle interventions, it is possible to
significantly improve hypertension control and enhance
the overall well-being and quality of life for the aging
population.
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