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Abstract

Background: Hypertension, in addition to its cardiovascular risks, is associated
with cognitive impairments. The cardiac autonomic nervous system plays a key role
in regulating blood pressure and heart rate, and its dysfunction may lead to cognitive
decline.

Methods: This cross-sectional analytical study was conducted during 2024-2025
in cardiology clinics of Khorramabad on 71 patients with hypertension (=140/90
mmHg), with a minimum disease duration of six months and under medical
treatment. Sampling was performed by convenience method. Demographic and
clinical data—including age, gender, education, disease duration, physical activity,
sleep status, blood pressure fluctuations, and stress—were collected. Instruments
included a demographic questionnaire, GHQ-12 (mental health), IPAQ (physical
activity), three cardiac autonomic function tests (Valsalva ratio, heart rate response
to standing, change in systolic blood pressure upon standing), and the MMSE for
cognitive assessment. Cognitive scores were classified into normal (25-30), mild
impairment (18-24), and severe impairment (<18). Data were analyzed using
descriptive statistics, Chi-square test, and generalized linear models at a
significance level of 0.05.

Results: The mean age of patients was 51.9 years (SD 8.4), 57.7% were male and
42.3% female, and 64.8% were literate. Abnormal autonomic function was
observed in 32.4% for the Valsalva maneuver, 35.2% for heart rate response (o
standing, and 8.5% for systolic blood pressure change. Cognitively, 49.3% were
normal, 21.1% had mild impairment, and 29.6% had severe impairment. Chi-square
test showed that age, education, certain medications, and mental health had
significant relationships with autonomic function. The generalized linear model
indicated that age, disease duration, physical activity, mental health, and education
were the main factors affecting cognitive performance, while heart rate response to
standing, Valsalva maneuver, and gender showed no significant effect. Patients
with abnormal systolic blood pressure change had 100% severe cognitive
impairment.

Conclusion: Reduced cardiac autonomic function—particularly abnormalities in
systolic blood pressure regulation—is significantly associated with severe cognitive
decline. Simultaneous assessment of autonomic and cognitive function should be
integrated into standard care for hypertensive patients, especially high-risk groups,
to enable effective preventive and therapeutic interventions.

Keywords: Hypertension, Cognitive function, Cardiac autonomic system, Heart
rate variability, Valsalva ratio
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