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ABSTRACT

Background: Hypertension is a cardiovascular disease characterized by a persistent increase in systolic blood
pressure >140 mmHg and/or diastolic blood pressure >90 mmHg. Uncontrolled hypertension may disrupt
cardiovascular and autonomic nervous system regulation, leading to reduced sleep quality and quantity, including
difficulty initiating sleep, frequent nocturnal awakenings, and inadequate sleep duration. Objective: To describe
nursing care for a patient with a sleep pattern disorders associated with hypertension through the implementation of
foot massage at Bangil Regional General Hospital, Pasuruan Regency. Methods: This study employed a case study
design involving a single patient with hypertension and a sleep pattern disorders. The intervention consisted of foot
massage for 15-20 minutes, administered twice daily for three consecutive days, accompanied by education on
limiting high-sodium foods and caffeinated beverages. Results: After three days of intervention, reductions were
observed in complaints of difficulty sleeping, frequent awakenings, sleep dissatisfaction, and altered sleep patterns.
Sleep duration increased from approximately 3 hours to 6 hours per night. The patient was able to return to sleep
more easily after awakening, with improved activity performance, reduced yawning frequency, and more relaxed
eyes. Blood pressure decreased to 145/96 mmHg, with a pulse rate of 99 beats/minute. Conclusion: Foot massage
was effective in improving sleep quality and quantity and in managing a disturbed sleep pattern in a patient with
hypertension. This intervention may be used as a complementary nursing therapy to enhance patient comfort and
improve rest quality.
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Background

Hypertension is a noncommunicable disease characterized by a persistent increase in systolic blood
pressure of >140 mmHg and/or diastolic blood pressure of 290 mmHg. This condition is influenced by
various factors, such as age, genetics, stress, an unhealthy diet, obesity, and lack of sleep. Uncontrolled
hypertension can disrupt the regulation of the cardiovascular and autonomic nervous systems, leading to
a decrease in sleep quality and quantity, such as difficulty falling asleep, frequent awakenings during the
night, and inadequate sleep duration (1)(2).

Sleep pattern disorders are common among patients with hypertension, with a global prevalence of
approximately 50-65% (3)(4). In Indonesia, the prevalence of hypertension among residents aged >18
years reached 29.2% in 2023, while in East Java Province it stood at 32.8%. Pasuruan Regency had a
higher prevalence of 34.3%, exceeding the national average (5). Medical records from Bangil Regional
General Hospital showed that there were 105 inpatients with hypertension between January and December
2025. A preliminary study conducted on March 26, 2026, found that two out of five patients with
hypertension experienced sleep disorders.

Hypertension is frequently associated with sleep pattern disorder, which is one of the common
nursing problems experienced by patients with hypertension (6). Patients commonly experience difficulty
initiating sleep, frequent nocturnal awakenings, shortened sleep duration, difficulty returning to sleep after
awakening, non-restorative sleep, fatigue, and decreased daytime functioning (7). Sleep disturbances not
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only reduce patients' quality of life but may also contribute to poor blood pressure control. The relationship
between hypertension and sleep disorders is bidirectional, whereby hypertension contributes to impaired
sleep, while inadequate sleep further aggravates blood pressure dysregulation and increases the risk of
cardiovascular complications (8)(9).

The pathophysiological relationship between hypertension and sleep pattern disorder involves
complex neurohumoral and vascular mechanisms. Persistent hypertension is associated with sympathetic
nervous system overactivity, resulting in excessive catecholamine release, increased heart rate, peripheral
vasoconstriction, and sustained elevation of blood pressure, particularly during the night. Chronic
activation of the hypothalamic—pituitary—adrenal axis also increases cortisol secretion, prolonging
physiological stress responses that interfere with normal sleep initiation and maintenance (10).
Furthermore, endothelial dysfunction, impaired baroreceptor sensitivity, vascular stiffness, and disruption
of the normal nocturnal blood pressure dipping pattern contribute to autonomic imbalance and impaired
sleep regulation (11). Consequently, reduced parasympathetic activity and persistent sympathetic
activation lead to prolonged sleep latency, fragmented sleep, frequent nocturnal awakenings, inadequate
sleep duration, and poor sleep quality in patients with hypertension. Recent evidence has confirmed that
sympathetic overactivity and autonomic dysregulation are key mechanisms linking hypertension with
sleep abnormalities and adverse cardiovascular outcomes (12).

The management of hypertension includes pharmacological and nonpharmacological therapies.
One complementary intervention that can be applied is a 15-20-minute foot massage to promote relaxation
and address sleep pattern disorders in patients with hypertension (13)(14). Foot massage is one of the
complementary nursing interventions that has been reported to improve sleep quality in patients with
hypertension. Gentle massage applied to the feet stimulates cutaneous mechanoreceptors and sensory
nerve endings, thereby enhancing parasympathetic nervous system activity while suppressing sympathetic
nervous system activity (15). This physiological response promotes muscle relaxation, improves
peripheral blood circulation, reduces stress hormone secretion, and increases the release of serotonin and
endorphins, facilitating sleep initiation and improving sleep continuity. Previous studies have
demonstrated that foot massage improves sleep quality and contributes to blood pressure reduction among
patients with hypertension. These findings support the use of foot massage as a complementary nursing
intervention for managing sleep pattern disorder (16).

This study aims to describe nursing care for sleep pattern disorders in patients with hypertension
through the use of foot massage at Bangil Regional General Hospital in Pasuruan Regency. The results of
this study are expected to contribute to the advancement of nursing science and support the use of foot
massage as a complementary nursing intervention for patients with hypertension who experience sleep
disorders.

Methods

This study employed a descriptive case study design to describe the nursing care provided to a
patient with hypertension experiencing sleep pattern disorders through the implementation of foot
massage as a complementary nursing intervention. The nursing process consisted of assessment, nursing
diagnosis, intervention, implementation, and evaluation. The study was conducted in the Anggrek
Inpatient Ward of Bangil Regional Hospital, Pasuruan Regency, Indonesia, from April 21 to April 23,
2026.

The participant was selected using purposive sampling based on the inclusion criteria of having a
medical diagnosis of hypertension and meeting at least 80% of the major diagnostic indicators for Sleep
Pattern Disorder (D.0055) according to the Indonesian Nursing Diagnosis Standards (17). The patient had
a history of hypertension for approximately two years and presented with complaints of difficulty
initiating sleep, frequent nocturnal awakenings, inadequate sleep duration, sleep dissatisfaction, fatigue,
and decreased daily activity. Written informed consent was obtained from the participant prior to data
collection.

The nursing intervention of foot massage is performed using reflexology techniques on four points
on the foot: the base of the big toe, the area under the little toe, under the base of the index, middle, and
ring fingers, then massaging and pressing the area around the center of the sole. The massage is performed
for 15-20 minutes, twice daily, in the morning and evening, using olive oil.
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Data were collected through comprehensive nursing assessment, including interviews, physical
examination, direct observation, and review of the patient's medical records. Sleep outcomes were
evaluated using the indicators of the Indonesian Nursing Outcome Standards for sleep pattern, rather than
a standardized questionnaire (18). The evaluation focused on clinically observable nursing outcome
indicators, including difficulty initiating sleep, frequency of nocturnal awakenings, ability to return to
sleep after awakening, total sleep duration, sleep satisfaction, adequacy of rest after sleep, and ability to
perform daily activities. These indicators were assessed before the intervention and re-evaluated daily
throughout the three-day nursing care period to monitor changes in the patient's sleep pattern.

Results

A 49-year-old female patient (Mrs. E) was admitted to the Orchid Ward of Bangil Regional General
Hospital, Pasuruan Regency, with a medical diagnosis of hypertension. During the initial assessment, the
patient reported difficulty initiating and maintaining sleep, altered sleep patterns, and a sleep duration of
approximately 3 hours per night. She frequently awoke during the night, typically falling asleep at 11:00
PM and awakening at 2:00 AM, after which she experienced difficulty returning to sleep. The patient also
reported dissatisfaction with sleep quality, inadequate rest, and decreased ability to perform daily
activities. She stated that she had been diagnosed with hypertension approximately two years earlier and
had a family history of hypertension in her father. In addition, the patient reported habitual consumption
of high-sodium foods, including salted eggs, salted fish, crackers, canned foods, packaged chili sauce, and
salty snacks. She also frequently consumed coffee and had not yet been able to limit or avoid these dietary
habits.

Physical examination revealed that the patient appeared weak, with a blood pressure of 175/100
mmHg and a pulse rate of 100 beats/minute. The patient’s eyes appeared fatigued, with noticeable eye
bags and dark circles under the eyes, and she frequently yawned. Based on the subjective and objective
findings, a nursing diagnosis of sleep pattern disorders related to inadequate sleep control was established.

Nursing interventions included sleep support and the application of foot massage therapy for 15—
20 minutes twice daily, during the daytime and before nighttime sleep, for three consecutive days using
olive oil. The massage was administered to the base of the great toe, the area beneath the little toe, the
areas beneath the bases of the second, third, and fourth toes, and the central region of the sole. The patient
also received education regarding the reduction of high-sodium food intake, limitation of caffeinated
beverages, and adherence to a regular sleep schedule. Throughout the intervention period, the patient
remained cooperative and appeared relaxed.

Evaluation on the first day showed slight improvement in sleep. The patient reported persistent
difficulty sleeping and altered sleep patterns but was able to sleep for approximately 4 hours. Episodes of
nighttime awakening decreased slightly. The patient slept at 10:00 PM, awoke at 2:00 AM, and was able
to return to sleep after approximately 30 minutes. Feelings of sleep dissatisfaction and inadequate rest
persisted but were less severe. Activity tolerance remained reduced. The patient still appeared weak, with
a blood pressure of 168/99 mmHg and a pulse rate of 98 beats/minute. Although eye fatigue remained
evident, slight improvement was observed. Eye bags and dark circles were still present, and the patient
continued to yawn frequently. These findings indicated that the sleep pattern disorders had not yet been
resolved.

On the second day, the patient reported a further reduction in difficulty sleeping and improvement
in sleep patterns. Sleep duration increased to approximately 5 hours per night. Nighttime awakenings
decreased, and the patient slept at 9:30 PM, awoke at 2:30 AM, and returned to sleep within approximately
10-15 minutes. Sleep satisfaction and perceived rest improved, while activity performance increased
moderately. The patient's general condition was better, with a blood pressure of 155/98 mmHg and a pulse
rate of 99 beats/minute. The eyes appeared less fatigued, eye bags were reduced, dark circles became less
prominent, and the frequency of yawning decreased. These findings indicated that the sleep pattern
disorders was partially resolved.

On the third day, the patient reported a marked reduction in difficulty sleeping and improvement in
sleep patterns. Total sleep duration increased to approximately 6 hours per night. Nighttime awakenings
decreased further, with the patient sleeping at 9:00 PM, awakening at 3:00 AM, and returning to sleep
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within approximately 5 minutes. Sleep satisfaction improved, perceived rest was adequate, and daily
activity performance became more optimal. The patient's general condition was good, with a blood
pressure of 145/96 mmHg, a pulse rate of 99 beats/minute. The eyes appeared more relaxed and no longer
showed signs of fatigue. Eye bags were no longer observed, dark circles were minimal, and yawning
occurred infrequently. These findings indicated that the sleep pattern disorders had been resolved.

Discussion

Sleep Sleep pattern disorders are frequently observed among patients with hypertension and are
associated with persistent activation of the sympathetic nervous system, impaired autonomic regulation,
and vascular dysfunction. Continuous sympathetic stimulation increases the secretion of catecholamines
and cortisol, resulting in elevated heart rate, peripheral vasoconstriction, and sustained nocturnal blood
pressure (19). These physiological alterations interfere with the normal sleep cycle by reducing
parasympathetic activity, prolonging sleep latency, increasing nocturnal awakenings, and decreasing
overall sleep duration and sleep quality (3). This mechanism is consistent with the condition observed in
Mrs. E, who experienced difficulty initiating sleep, frequent nighttime awakenings, inadequate sleep
duration of approximately three hours per night, fatigue, decreased activity performance, and sleep
dissatisfaction before the nursing intervention. These findings fulfilled the major diagnostic indicators of
Sleep Pattern Disorder according to the Indonesian Nursing Diagnosis Standards (17). The patient's
history of hypertension, frequent consumption of high-sodium foods, and habitual coffee intake may also
have contributed to persistent sympathetic activation and poor blood pressure control, thereby aggravating
sleep disturbances.

Foot massage was selected as a complementary nursing intervention because it is simple,
inexpensive, non-invasive, and can easily be incorporated into routine nursing care. Physiologically,
gentle stimulation of the plantar surface activates cutaneous mechanoreceptors that transmit sensory
impulses to the central nervous system, promoting parasympathetic nervous system activity while
suppressing sympathetic nervous system activity (20). This autonomic modulation induces muscle
relaxation, improves peripheral circulation, decreases stress hormone secretion, and promotes the release
of endorphins and serotonin, thereby facilitating sleep initiation and improving sleep continuity. These
physiological responses are particularly beneficial for patients with hypertension, whose sleep
disturbances are strongly associated with autonomic imbalance and persistent cardiovascular activation.
Recent studies have also demonstrated that foot massage contributes to improved sleep quality and blood
pressure regulation through enhanced relaxation and improved autonomic function (21).

Following three consecutive days of foot massage administered for 15-20 minutes twice daily, Mrs.
E demonstrated progressive improvement in both sleep quality and sleep quantity. Sleep duration
increased from approximately three hours to six hours per night, nighttime awakenings became less
frequent, the patient was able to return to sleep more rapidly after awakening, and sleep satisfaction
improved (2). Furthermore, the patient reported feeling more rested upon waking, daily activity
performance improved, and physical signs of fatigue, including eye bags, dark circles, and frequent
yawning, gradually diminished. Blood pressure also decreased from 175/100 mmHg at baseline to 145/96
mmHg on the third day of intervention. Although blood pressure reduction was not the primary outcome
of this study, these clinical improvements indicate that enhanced relaxation following foot massage may
have contributed to better autonomic regulation and improved overall physiological recovery (6).

The findings of this case study are consistent with the randomized controlled trial conducted which
demonstrated that foot massage significantly improved sleep quality while reducing systolic and diastolic
blood pressure in women with essential hypertension (3). In that study, participants receiving repeated
foot massage sessions exhibited significant improvements in Pittsburgh Sleep Quality Index scores and
blood pressure compared with the control group, suggesting that massage therapy effectively enhances
autonomic balance and promotes restorative sleep (6). Although the present study involved only a single
patient and evaluated outcomes descriptively using nursing outcome indicators rather than standardized
questionnaires, the observed improvements in sleep duration, sleep continuity, and perceived rest are
comparable with those reported in the randomized trial.

The present findings also support previous literature reviews that identified foot massage as an
effective complementary intervention for improving sleep quality among individuals with hypertension
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and other chronic diseases (16)(22). Foot reflexology signif-icantly improved sleep quality in patients with
systolic heart failure by promoting relaxation and reducing physiological stress. Foot massage improved
sleep quality among patients with congestive heart failure through reductions in peripheral edema and
enhancement of patient comfort. Although these studies involved different patient populations, their
findings consistently suggest that massage therapy exerts beneficial effects on sleep through common
physiological mechanisms involving autonomic regulation, improved circulation, and relaxation (2).

The results of this case study are also consistent with more recent evidence indicating that foot
massage remains a promising complementary intervention for patients with hypertension. Foot massage
significantly improved sleep quality while reducing blood pressure and heart rate among individuals with
hypertension, indicating beneficial effects on cardiovascular and autonomic function (3). Likewise, a
recent evidence-based nursing case study demonstrated that daily foot massage improved sleep quality,
reduced nighttime awakenings, and lowered blood pressure in an older adult with hypertension, supporting
its feasibility for routine nursing practice. These findings strengthen the present case study by
demonstrating that the observed clinical improvements are consistent with recent evidence supporting the
use of foot massage as a complementary nursing intervention (6).

Conclusions and Recommendations

This case study demonstrated that the implementation of foot massage as a complementary nursing
intervention was associated with improvements in the sleep pattern of a patient with hypertension.
Following three consecutive days of intervention, the patient showed increased sleep duration, fewer
nocturnal awakenings, improved ability to return to sleep after awakening, greater sleep satisfaction, and
a reduction in blood pressure. These findings indicate that foot massage may support improvements in
sleep pattern outcomes in this individual and may be considered as a complementary nursing intervention
for patients with hypertension experiencing sleep pattern disorders.Further studies involving larger sample
sizes, controlled research designs, longer intervention periods, and standardized sleep assessment
instruments are recommended to strengthen the evidence regarding the role of foot massage in improving
sleep quality among patients with hypertension.
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