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Abstract

Background: Cardiovascular disease precursors, notably hypertension, are increasingly diagnosed in
young adults. While traditional risk factors such as diet, genetics, and physical inactivity are well-
established, emerging evidence indicates that lifestyle factors including sleep quality play a critical role in
cardiovascular homeostasis. This study investigates the association between subjective and objective sleep
quality measures and resting blood pressure parameters among young adults.

Methods: A cross-sectional analytical design was utilized, evaluating 210 young adult participants aged
18 to 26 years. Sleep quality was quantified using the Pittsburgh Sleep Quality Index (PSQI), alongside
self-reported sleep duration. Standardized automated blood pressure measurements were taken to record
systolic blood pressure (SBP), diastolic blood pressure (DBP), and mean arterial pressure (MAP).
Results: Findings revealed a high prevalence of poor sleep quality (PSQI > 5) among participants,
recorded at 52.4%. Participants classified as poor sleepers exhibited significantly elevated systolic (118.4
+ 9.2 mmHg vs. 111.1 £ 8.5 mmHg, p < 0.001) and diastolic blood pressures (77.6 + 6.8 mmHg vs. 71.2
+ 5.9 mmHg, p < 0.001) compared to good sleepers. Regression models confirmed that poor sleep quality
and short sleep duration (< 6 hours) were independent predictors of elevated blood pressure after adjusting
for body mass index, caffeine consumption, and perceived psychological stress.

Conclusion: Poor sleep quality is strongly associated with elevated blood pressure indices in young adults.
Integrating targeted sleep hygiene interventions into early cardiovascular disease prevention strategies is
highly warranted

Aim: To assess the association between sleep quality and blood pressure among young adults using the
Pittsburgh Sleep Quality Index (PSQI)

1. INTRODUCTION

Cardiovascular diseases (CVDs) remain the leading cause of global mortality, with hypertension acting as
the primary modifiable risk factor (Yan et al., 2025). Traditionally perceived as a pathology affecting
middle-aged and older populations, hypertension and its subclinical precursors are manifesting with
increasing frequency among young adults aged 18 to 30 years (Fultariya et al., 2026). The etiology of
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early-onset vascular dysregulation is multifactorial, encompassing genetic predisposition, dietary sodium
intake, sedentary lifestyles, and chronic psychosocial stress (Oseni et al., 2024). In recent years, sleep
architecture and sleep quality have emerged as vital determinants of cardiovascular health (Bika Léle et
al., 2025). Hypertension has multiple long term effects such as kidney disease, ventricular hypertrophy
leading to heart failure, ischemic heart disease, cerebrovascular accidents and so on which can have long
term health implications raising the morbidity by decreasing the quality of life significantly and also
increasing the rates of mortality. (3)

Sleep is extremely important for the proper functioning of all our body systems in spite of people actually
not knowing what exactly it does and how it impacts our bodily systems. There are multiple studies being
conducted to study the metabolic, molecular and hormonal impact of sleep on our body. Lack of sleep has
been linked to obesity, Type 2 diabetes, hypertension and metabolic syndrome.(6) Sleep is composed of
multiple phases like 4 Non Rapid eye movement phases and one rapid eye moment phase which can be
studied using an electroencephalogram. These stages have a significant impact on our blood pressure.
(1)(2)For example nightmares increase our blood pressure and risk of cardiovascular disease. (5)

Modern lifestyle pressures, including academic demands, professional stress, electronic device usage, and
irregular schedules, have precipitated an epidemic of sleep curtailment and fragmentation among young
adults (Santos C Souza, 2021). Studies have shown that people can be classified into two groups namely,
dippers and non dippers. Dippers refers to those whose blood pressure drops during sleep and non dippers
refers to those whose blood pressure doesn't drop during their sleep cycles. For example patients with
diseases such as obstructive sleep apnea were found to be non dippers and have a risk for developing
hypertension. (4)

Physiologically, restorative sleep characterized by sufficient duration and continuity is essential for
cardiovascular recovery, marked by nocturnal blood pressure dipping, enhanced parasympathetic tone,
and down-regulation of sympathetic nervous system activity (Javaheri C Redline, 2012). Conversely, sleep
disruption triggers sustained autonomic imbalance, systemic inflammation, endothelial dysfunction, and
elevated cortisol secretion, all of which accelerate arterial stiffening and blood pressure elevation (Palagini
etal., 2015).

Despite the growing recognition of sleep as a pillar of health, empirical literature investigating the precise
gradient between subjective sleep quality indices and ambulatory or resting blood pressure specifically in
young adult cohorts remains sparse (Grandner, 2020). Most large-scale epidemiological studies focus on
older demographics where confounding comorbidities obscure primary mechanistic associations.
Therefore, this study aims to examine the association between sleep quality, sleep duration, and resting
blood pressure parameters among young adults, controlling for key lifestyle confounders

Objectives

1. To assess sleep quality and sleep duration among young adults using the Pittsburgh Sleep Quality
Index (PSQI).

2. To measure and compare resting systolic and diastolic blood pressure in relation to sleep quality and
sleep duration.

3. To determine the association between poor sleep and elevated blood pressure among young adults.
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2. Methodology

2.1 Study Design and Participants

A cross-sectional analytical study was conducted over a six-month academic term. A total of 210 young
adults aged 18 to 26 years were recruited via convenience sampling from university and community
settings. Inclusion criteria comprised healthy young adults without a prior clinical diagnosis of
hypertension, diabetes mellitus, sleep apnea, or major psychiatric disorders, and who were not taking
medications known to affect blood pressure or sleep. Participants with incomplete survey data or missing
physiological measurements were excluded from the final analysis

2.2  Sleep Quality Assessment

Sleep quality was evaluated using the Pittsburgh Sleep Quality Index (PSQI), a validated 19-item self-
administered questionnaire that assesses seven distinct clinical domains: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and
daytime dysfunction over a one-month time interval. Global PSQI scores range from 0 to 21, with scores
greater than 5 indicating severe, clinically significant poor sleep quality. In addition, average nightly sleep
duration was quantified and categorized into short sleep (< 6 hours), adequate sleep (6 to 8 hours), and
long sleep (> 8 hours).

2.3 Blood Pressure and Anthropometric Measurements

Resting blood pressure was measured using an automated digital sphygmomanometer following standard
clinical guidelines. Participants rested in a seated position with feet flat on the floor and arm supported at
heart level for at least five minutes prior to measurement. Three consecutive readings were obtained at
two-minute intervals, and the average of the second and third readings was recorded for systolic blood
pressure (SBP) and diastolic blood pressure (DBP). Mean arterial pressure (MAP) was calculated using
the standard formula: MAP = DBP + 1/3 (SBP - DBP). Height and weight were measured to calculate
Body Mass Index (BMI) expressed in kg/m2.

2.4 Statistical Analysis

Data were analyzed using standard statistical software. Continuous variables were expressed as mean *
standard deviation, and categorical variables were presented as frequencies and percentages. Independent
samples t-tests and chi-square tests were utilized for bivariate comparisons between good sleepers and
poor sleepers. Multivariable linear and logistic regression models were constructed to evaluate the
independent association between sleep quality parameters and blood pressure outcomes, adjusting for
covariates including age, sex, BMI, caffeine intake, and perceived stress score. Statistical significance was
established at p < 0.05.

3. Results

Among the 210 participants included in the final analysis, the mean age was 21.4 + 1.9 years, and 56.2%
were female. The overall prevalence of poor sleep quality (PSQI > 5) was 52.4% (n = 110). Short sleep
duration (< 6 hours per night) was reported by 33.3% of the cohort. Bivariate comparisons demonstrated
statistically significant differences in resting cardiovascular parameters between participants with good
sleep quality versus those with poor sleep quality.

Systolic Blood111.1 + 8.5 118.4+9.2 1149+9.1 <0.001
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Pressure (mmHg)

Diastolic Blood71.2 £5.9 77.6 £6.8 746 £6.9 <0.001
Pressure (mmHQ)

Mean Arterial84.5 £ 6.4 91.2+7.3 88.0+7.2 <0.001
Pressure (mmHg)

Resting Heart Rate72.4+7.8 80.1+8.9 76.4 + 8.8 <0.001
(bpm)

Global PSQI Score 3.4+1.2 89121 6.3+3.1 <0.001

As detailed in Table 1, poor sleepers exhibited statistically significant elevations across all measured
hemodynamic parameters, including systolic blood pressure (118.4 mmHg vs. 111.1 mmHg, p < 0.001),
diastolic blood pressure (77.6 mmHg vs. 71.2 mmHg, p < 0.001), and resting heart rate (80.1 bpm vs. 72.4
bpm, p <0.001). Multiple linear regression analysis revealed that global PSQI score was an independent
positive predictor of systolic blood pressure (p = 0.312, p = 0.002) after controlling for body mass index
and perceived stress

Ethical Considerations

The study was conducted after obtaining approval from the Institutional Ethics Committee. Written
informed consent was obtained from all participants before data collection. Participation was voluntary,
and participants were informed of their right to withdraw from the study at any stage. Participant
confidentiality was maintained by using coded/anonymized data for analysis

Research Question:
Is poor sleep quality (PSQI >5) associated with higher blood pressure among young adults?

4. Discussion

The present study demonstrates a significant association between poor sleep quality, shorter sleep
duration, and elevated cardiovascular parameters among young adults. Poor sleep quality (PSQI >5) was
observed in 52.4% of participants, while those with PSQI <5 were classified as good sleepers. Poor
sleepers had significantly higher systolic and diastolic blood pressure, mean arterial pressure, and resting
heart rate compared with good sleepers.Furthermore, the global PSQI score was an independent positive
predictor of systolic blood pressure after adjustment for body mass index and perceived psychological
stress (B =0.312, p =0.002), suggesting an independent association within the study population.

These findings are consistent with previous literature. Fultariya et al. reported higher resting blood
pressure and heart rate among individuals with shorter sleep duration, and Logeshpriyan et al. described
associations between sleep-related behaviours, poorer sleep quality, and elevated blood pressure in young
adults. Similarly, a systematic review and meta-analysis by Yang et al., has demonstrated an association
between short sleep duration and hypertension among Asian populations.

Although sleep duration and sleep quality are related, they represent distinct dimensions of sleep and may
have independent implications for cardiovascular health. Sleep duration alone may not adequately capture
the restorative nature of sleep, as fragmentation, difficulty initiating or maintaining sleep, and disturbed
sleep-wake transitions may also influence cardiovascular regulation. In this context, Kim et al. reported
that forced awakening was associated with a greater morning blood pressure surge compared with natural
awakening, suggesting that the manner of awakening may influence blood pressure during the transition
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from sleep to wakefulness. Such findings highlight that cardiovascular responses to sleep may depend not
only on the total duration of sleep but also on its quality and continuity. Thus, assessment of both sleep
quality and sleep duration may provide a more comprehensive understanding of the relationship between
sleep and blood pressure in young adults.

Short sleep duration was common in the present study, with 33.3% of participants reporting less than six
hours of sleep per night. This is noteworthy given evidence that irregular sleep duration is associated with
higher blood pressure in young adults, as demonstrated by Culver et al. The high prevalence of short sleep
in our study therefore highlights inadequate and irregular sleep as potentially modifiable factors relevant
to blood pressure in this population.

Several physiological mechanisms may explain the association between poor sleep and elevated blood
pressure observed in the present study. Sleep restriction and fragmentation can increase sympathetic
activity, reduce parasympathetic tone, and impair nocturnal blood pressure dipping, while activation of
the hypothalamic-pituitary-adrenal axis may further disrupt cardiovascular regulation.At the molecular
level, sleep fragmentation generates oxidative stress that disrupts endothelial nitric oxide synthase
(eNOS), decreasing nitric oxide while upregulating endothelin-1. Additionally, poor sleep quality
promotes metabolic dysregulation and weight gain further exacerbating sympathetic tone and vascular
resistance contributing to elevated blood pressure.

In addition to elevated blood pressure, poor sleep quality was associated with a significantly higher resting
heart rate in the present study, with poor sleepers having a mean resting heart rate of 80.1 + 8.9 compared
with 72.4 £ 7.8 bpm among good sleepers (p < 0.001). This finding is consistent with previous
observations linking inadequate or disturbed sleep with increased resting heart rate. Thus, the
cardiovascular effects associated with poor sleep in young adults may extend beyond blood pressure alone
and involve multiple hemodynamic parameters.

An important consideration in interpreting these findings is that factors such as caffeine consumption,
perceived stress, and BMI may influence both sleep quality and blood pressure, making it difficult to
attribute the observed differences to sleep alone. In the present study, adjustment for BMI and perceived
stress did not eliminate the positive association between global PSQI score and systolic blood pressure,
suggesting that this relationship was not explained entirely by these factors. Nevertheless, blood pressure
is multifactorial, and sleep should therefore be considered as one component of a broader cardiovascular
risk profile rather than an isolated determinant.

The present study has several strengths, including the use of a validated measure of sleep quality,
assessment of sleep duration, standardized repeated blood pressure measurements, and evaluation of
multiple cardiovascular parameters. Adjustment for relevant factors such as BMI and perceived stress
further strengthened the assessment of the association between sleep quality and blood pressure.

Several limitations should be considered when interpreting the present findings. These include the cross-
sectional design; convenience sampling, which may limit generalizability of the findings to the wider
young adult population; reliance on self-reported sleep measures, which may introduce recall or reporting
bias; and the possibility of residual confounding from unmeasured behavioural and psychosocial factors.
Therefore, the findings should be interpreted as evidence of an association rather than causation.

Future studies should use longitudinal designs, larger and more representative samples, and incorporate
objective sleep measures such as actigraphy or polysomnography to clarify the relationship between sleep
and blood pressure and determine whether interventions aimed at improving sleep can reduce
cardiovascular risk.
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Overall, the present study supports an association between poor sleep quality and less favourable resting
cardiovascular parameters in young adults. Although causality cannot be inferred from the current design,
the findings suggest that sleep may represent a relevant and modifiable component of early cardiovascular
risk. Promoting healthy sleep patterns may therefore be a useful component of cardiovascular risk
prevention in young adulthood.

5. Conclusion

In conclusion, poor sleep quality and shorter sleep duration were significantly associated with higher
resting systolic and diastolic blood pressure among young adults. Not only does it have cardiovascular
side effects but also has been linked to the development and exacerbation of psychiatric disorders,
especially mood disorders, schizophrenia and bipolar disorder and so on (23)(24). The above findings
highlight sleep as a potentially modifiable cardiovascular risk factor. Promoting adequate, good-quality
sleep may support healthier blood pressure and contribute to early cardiovascular risk reduction

References

1. Pandi-Perumal SR, Kramer M, editors. Sleep and Mental Iliness. Cambridge: Cambridge University
Press; 2010.

2. David AS, Fleminger S, Kopelman MD, Lovestone S, Mellers JDC. Lishman's Organic Psychiatry: A
Textbook of Neuropsychiatry. 4th ed. Chichester: Wiley-Blackwell; 2009.

3. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J, et al. Harrison's Principles of
Internal Medicine. 22nd ed. New York: McGraw Hill; 2025.

4. Barkoukis TJ, Matheson JK, Ferber R, Doghramji K, editors. Therapy in Sleep Medicine. 1st ed.
Philadelphia: Elsevier Saunders; 2012.

5. Campbell AA, Taylor KA, Augustine AV, Sherwood A, Wu JQ, Beckham JC, et al. Nightmares: an
independent  risk  factor for cardiovascular  disease?  Sleep.  2023;46(6):zsad089.
doi:10.1093/sleep/zsad089. PMID: 36996027

6. Worley SL. The extraordinary importance of sleep: the detrimental effects of inadequate sleep on
health and public safety drive an explosion of sleep research. P T. 2018;43(12):758-763.

7. Yang L, Hu FX, Wang K, Wang ZZ, Yang J. Association of sleep duration with hypertension in young
and middle-aged adults: a systematic review and meta-analysis. Int J Cardiol Cardiovasc Risk Prev.
2025;25:200387. doi:10.1016/j.ijcrp.2025.200387.

8. Lo K, Woo B, Wong M,Tam W. Subjective sleep quality, blood pressure, and hypertension: a meta-
analysis. J Clin Hypertens (Greenwich). 2018;20(3):592-605. doi:10.1111/jch.13220.

9. Sood A, Hosseini K, Soleimani H, et al. Association between sleep duration and hypertension
incidence: systematic review and meta-analysis of cohort studies. J Hypertens. 2024.

10. Abdalla M, Sakhuja S, Akinyelure OP, et al. The association of actigraphy-assessed sleep duration
with sleep blood pressure, nocturnal hypertension, and nondipping blood pressure: the CARDIA study.
J Hypertens. 2021;39(12):2478-2487.

11. Culver MN,McMillan NK,Cross BL, et al. Sleep duration irregularity is associated with elevated blood
pressure in young adults. Chronobiol Int. 2022;39(10):1320-1328.

12. Bock JM, VungaralaS, Covassin N,Somers VK.Sleep duration and hypertension: epidemiological
evidence and underlying mechanisms. Am J Hypertens. 2022;35(1):3-11.

13. Meher M, Pradhan S, Pradhan SR. Risk Factors Associated With Hypertension in Young Adults: A

IJFMR260587833 Volume 8, Issue 5, September-October 2026 6



http://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Systematic Review. Cureus. 2023;15(4):e37467. doi:10.7759/cureus.37467.

14. Fultariya K, Varmora R, Kaila B. Impact of sleep duration on blood pressure and resting heart rate
among college students. Int J Curr Pharm Rev Res. 2026;18(6):1409-1413.
doi:10.25258/ijcpr.18.6.227.

15. Logeshpriyan A, Shobha MV, Jagadamba A. Association of smartphone addiction with blood pressure
and sleep quality in young adults: a cross-sectional study. Int J Drug Deliv Technol.
2026;16(66s):1576-1581. doi:10.25258/ijddt.16.66s.169.

16. Richardson JW, Buck EA, Weggen JB, Bakken BT, Fitzpatrick BJ, Campbell RG, Garten RS.
Exploring the link between sleep patterns and early cardiovascular disease markers in young adults
with chronic anxiety. Am J Physiol Regul Integr Comp Physiol. 2025 Apr 1;328(4):R494-R505. doi:
10.1152/ajpregu.00271.2024. Epub 2025 Mar 12. PMID: 40072843.

17. Kim Y, Esquivel JH, Mattos MK, Davis EM, Logan J. The impact of forced awakening on morning
blood pressure surge. Heart Lung. 2024 Nov-Dec;68:92-97. doi: 10.1016/j.hrtlng.2024.06.011. Epub
2024 Jun 27. PMID: 38941772.

18. Kim Y, Mattos MK, Esquivel JH, Davis EM, Logan J. Sleep and blood pressure variability: A
systematic literature review. Heart Lung. 2024 Nov-Dec;68:323-336. doi:
10.1016/j.hrtIng.2024.08.016. Epub 2024 Aug 31. PMID: 39217647.

19. Sa Gomes E Farias AV, de Lima Cavalcanti MP, de Passos Junior MA, Vechio Koike BD. The
association between sleep deprivation and arterial pressure variations: a systematic literature review.
Sleep Med X. 2022 Jan 26;4:100042. doi: 10.1016/j.sleepx.2022.100042. PMID: 35169694; PMCID:
PMC8829775.

20. Nurrobi YAS, Winston K, Damara I, Rahman AL, Falakhi MF, Aristya MP, Toaha AF, Larasaty IN.
The Effect of Sleep Duration on Hypertension Risk in an Adult Asian Population: A Systematic
Review and Meta-Analysis. Cureus. 2024 Jun 1;16(6):e61508. doi: 10.7759/cureus.61508. PMID:
38957247; PMCID: PMC11218897.

21. Guo X, Zheng L, Wang J, Zhang X, Zhang X, Li J, Sun Y. Epidemiological evidence for the link
between sleep duration and high blood pressure: a systematic review and meta-analysis. Sleep Med.
2013 Apr;14(4):324-32. doi: 10.1016/j.sleep.2012.12.001. Epub 2013 Feb 8. PMID: 23394772.

22. Pandi-Perumal SR, Kramer M, editors. Sleep and Mental IlIness. Cambridge: Cambridge University
Press; 2010.

23. Reeve S, Sheaves B, Freeman D. The role of sleep dysfunction in the occurrence of delusions and
hallucinations: A systematic review. Clin Psychol Rev. 2015 Dec;42:96-115. doi:
10.1016/j.cpr.2015.09.001. Epub 2015 Sep 9. PMID: 26407540; PMCID: PMC4786636.

24. Gold AK, Sylvia LG. The role of sleep in bipolar disorder. Nat Sci Sleep. 2016 Jun 29;8:207-14. doi:
10.2147/NSS.S85754. PMID: 27418862; PMCID: PMC493

IJFMR260587833 Volume 8, Issue 5, September-October 2026 7



http://www.ijfmr.com/

