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    Sleep, as one of the most fundamental physiological 

activities  in  the human body, plays an irreplaceable 

role in maintaining normal physiological and 

psychological states [1]. Postoperative sleep disorders 

are a common clinical issue, with the incidence of 

perioperative sleep disorders (PSDs) reaching  as  high 

as 60% [2,3]. Early postoperative sleep disturbances 

are characterized by reduced total sleep duration, 

decreased or absent rapid  eye   movement   (REM)   and   

 

slow-wave  sleep,  as  well  as frequent fragmented 

sleep. Notably, approximately 25% of patients still 

experience sleep disturbances more than 15 days after 

surgery [4,5]. Sleep disorders can cause a range of 

physical and mental reactions, such as fatigue, 

drowsiness, and distraction, and even negative 

emotions such as tension, anxiety, depression, and 

irritability. In addition, perioperative sleep disorders 

are    closely    related   to   adverse     events    such    as 

  

Abstract 

    Perioperative sleep disorders (PSDs), affecting approximately 60% of surgical patients, are a significant yet often 

overlooked challenge that hinders recovery and increases the risk of complications. This paper provides a systematic 

analysis of the complex mechanisms and key risk factors contributing to PSDs from four distinct dimensions. It 

identifies preoperative vulnerabilities such as baseline insomnia, obstructive sleep apnea (OSA), anxiety, and 

chronic comorbidities as primary predisposing factors. Furthermore, it examines the direct impacts of 

intraoperative factors, including the suppression of sleep architecture by anesthetic drugs (propofol, opioids) and 

the disruption of circadian rhythms caused by surgical timing and trauma. The review also highlights the synergistic 

exacerbation of sleep disturbances in the postoperative phase due to pain–inflammation cycles, adverse ward 

environments (noise and light), and medication side effects. Based on these findings, the study concludes that a 

multidisciplinary strategy combining preoperative screening, optimized anesthetic management, and 

environmental interventions is essential to mitigate PSDs. By improving perioperative sleep quality, clinicians can 

significantly enhance patient satisfaction, reduce hospital stays, and promote rapid rehabilitation. 
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postoperative   cardiovascular  events,  chronic pain, 

and impaired respiratory function, which in turn affect 

the quality of patient recovery and length of hospital 

stay. They are also associated with postoperative 

metabolic disorders and immune diseases [6]. 

 

    Therefore, this paper combines the latest research 

progress at home and abroad in recent years, 

systematically analyzing the influencing mechanisms 

and key risk factors of PSDs from four dimensions: 

preoperative, intraoperative, postoperative, and 

susceptibility  factors in special populations, providing 

a theoretical  basis  for  formulating  targeted  

prevention and intervention strategies in clinical 

practice. By improving perioperative sleep quality, 

reducing the incidence of postoperative complications, 

promoting rapid patient recovery, and enhancing 

patient satisfaction and quality of life, perioperative 

management has significant guiding significance and 

application value in clinical practice. 

 

Preoperative Influencing Factors: The Priming 

Role of Disease Baseline and Psychological 

Stress 

Baseline Health and Physiological Characteristics: 

    Basic sleep disorders are the most critical 

preoperative risk factors. Meta-analyses show that 

patients with preoperative insomnia, obstructive sleep 

apnea (OSA), restless legs syndrome, and other sleep-

related disorders have a significantly increased 

incidence of postoperative sleep disorders (PSD). 

Particularly in OSA patients, abnormal airway structure 

and sleep apnea episodes can be further exacerbated by 

surgical stress and anesthetic drugs during the 

perioperative period, leading to frequent nocturnal 

hypoxemia and disruption of sleep continuity [7]. A 

survey of 640 patients undergoing spinal surgery found 

that the incidence of sleep disorders was 61.4%, and 

risk factor analysis suggested a close relationship 

between preoperative sleep disorders and perioperative 

sleep disorders [8]. 

 

    In addition, chronic underlying diseases and 

nutritional status cannot be overlooked. Chronic 

conditions such as diabetes, hypertension, and 

cardiovascular  diseases indirectly disrupt sleep 

rhythms   by   affecting  neuroendocrine  regulation  and  

 

reducing the body's stress tolerance. Additionally, 

relevant meta-analyses have found that preoperative 

malnutrition, high preoperative PSQI scores, and 

anxiety  are also significant risk factors for 

postoperative sleep disorders [6,9,10]. In terms of 

demographic characteristics, being female, aged >70 

years, and having a BMI ≥24 kg/m² are clear risk 

factors. Elderly individuals experience a decline in the 

function  of  the  suprachiasmatic nucleus and a 

decrease in lens transparency, leading to weakened 

circadian rhythm regulation. Patients over the age of 55 

have  reduced  endogenous melatonin production, 

which may further impair sleep quality in this 

population [11]. 

 

Psychological Stress and Environmental 

Adaptation: 

    Preoperative anxiety, fear, and other negative 

emotions are the primary psychological factors that 

induce sleep disorders. Sympathetic nervous system 

excitation leads to increased cortisol levels, which in 

turn inhibit sleep initiation [12]. A randomized 

controlled trial by Guangdong Medical University 

demonstrated that preoperative anxiety, as measured 

by  the  Self-Rating Anxiety Scale (SAS), was 

significantly elevated in patients undergoing 

laparoscopic myomectomy. The control group exhibited 

a low Richards–Campbell Sleep Questionnaire (RCSQ) 

score  of 63.9±8.4 on the night before surgery. 

However, after receiving preoperative education via 

virtual reality (VR) technology, patients showed 

significantly reduced anxiety and improved sleep 

quality,  with  RCSQ scores rising to 67.4±9.4 

(P=0.045). This experiment confirmed a causal 

relationship between preoperative anxiety and sleep 

disturbances. 

 

    In addition to psychological factors, changes in the 

preoperative hospital environment also play a crucial 

role. Unfamiliar surroundings, noise, and constant 

lighting can disrupt a patient’s established sleep 

patterns.  Studies  have  shown that patients 

hospitalized for more than one week experience a 

decline in sleep quality [13]. A survey of hospitalized 

patients  identified  noise  and lighting as primary 

factors  contributing to sleep disturbances. Beyond 

noise levels, staff  activities were  also   associated   with 
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increased sleep disruption  in  the  hospital 

environment. Studies indicate that up to 7% of sleep 

interruptions    among   inpatients   are      related    to    

nursing    interventions   tied   to   staffing arrangements 

[14]. 

 

Intraoperative Influencing Factors: Direct 

Effects of Anesthetic Intervention and Surgical 

Trauma 

Anesthesia Methods and Drug Selection: 

    Different anesthetic drugs and methods have varying 

effects on sleep. Commonly used anesthetics such as 

propofol, opioids, and benzodiazepines can directly 

suppress central sleep pathways, leading to a significant 

reduction in deep sleep (N3 stage) and rapid eye 

movement (REM) sleep postoperatively [15]. The route 

of administration may also influence the effect of 

anesthesia on PSD. A systematic review observed that 

patients receiving intravenous propofol anesthesia had 

better sleep quality compared to those undergoing 

inhaled anesthesia [16]. 

 

    In comparison, intraspinal anesthesia or 

intraoperative combined nerve block has a lesser  

impact on sleep, as it reduces systemic medication 

dosage through regional analgesia and mitigates the 

inhibitory effects on central sleep pathways. Relevant 

studies indicate that patients receiving intraspinal 

anesthesia exhibit a lower incidence of postoperative 

PSD [17]. 

 

    It is noteworthy that novel anesthetic drugs such as 

dexmedetomidine possess certain sleep-protective 

effects. By activating receptors to mimic natural sleep 

states, they can preserve partial sleep architecture while 

providing sedation, offering a new intervention 

approach for perioperative sleep protection [18]. 

Changes in melatonin secretion are a potential factor in 

the role of anesthesia in sleep disorders. During surgery, 

melatonin secretion levels drop sharply and then 

rebound above average levels. Although increased 

melatonin levels appear to benefit sleep quality, studies 

suggest that altered circadian melatonin secretion leads 

to elevated daytime melatonin levels, increasing 

daytime sleepiness and, conversely, exacerbating 

nocturnal sleep–wake disturbances. Evaluations using a 

rat model revealed that these effects  were  observed   in  

 

trials involving the anesthetics sevoflurane and 

desflurane [19-21]. 

 

Surgical Type and Degree of Trauma: 

    Observations indicate  that  the  timing  and  type        

of   surgery   also   play  a  role  in  the occurrence of 

PSD. Studies have shown that compared to patients 

undergoing  surgery  in  the  morning, those operated 

on in the afternoon (14:00–18:00) exhibit elevated 

cortisol   levels  and   decreased   melatonin  levels on 

the  first postoperative night, resulting in an incidence 

of sleep disturbances nearly twice as high in the 

afternoon group as in the morning group [22,23]. 

However, the duration of surgery does not appear to 

have an impact on postoperative sleep disturbances 

[22]. 

 

    The severity of surgical trauma directly determines 

the intensity of perioperative stress responses, thereby 

affecting sleep quality. Major surgeries exert a greater 

inhibitory effect on slow-wave sleep and rapid eye 

movement sleep compared to minor surgeries. 

Minimally invasive procedures, such as laparoscopy, 

cause relatively less disruption to sleep due to their 

smaller trauma and faster recovery, with postoperative 

sleep quality returning to normal within less than a 

week. In contrast, recovery of sleep quality after major 

abdominal  surgeries  may  take over four weeks 

[24,25]. 

 

    In addition, sleep and impaired cognitive function are 

also associated with cytokines (IL-1, IL-6) released 

during postoperative inflammatory stress responses 

[26]. 

 

Postoperative Influencing Factors: Synergistic 

Exacerbation of Multidimensional Stress 

Pain and Inflammatory Response: 

    Pain and sleep interact with each other. Pain 

stimulates the ascending arousal system, disrupts sleep 

continuity, and  makes  it  difficult to fall asleep or 

causes frequent nighttime awakenings, thereby 

reducing sleep quality. Conversely, sleep deprivation 

can  intensify  pain  perception  [6,27]. Higher pain 

levels  are  associated  with reduced REM sleep and 

slow-wave sleep and may persist for months after 

surgery   [28].    Studies     show    that     patients   with    
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postoperative Visual Analogue Scale (VAS) scores >4 

experience a significant decline in sleep quality. 

  

    Pain and inflammatory factors form a vicious cycle: 

pain stimulation promotes the release of pro-

inflammatory factors such as TNF-α and IL-1β, which 

further enhance pain sensitivity while directly 

interfering with the hypothalamic sleep-regulating 

center, leading to sleep fragmentation. Research cited 

by Guangming Online confirms that sleep deprivation 

can trigger a “systemic inflammatory storm,” increasing 

the production of prostaglandin D2 in the brain and 

subsequently inducing a cytokine storm in the 

periphery, exacerbating neuroinflammation and 

cognitive impairment. In turn, the inflammatory 

response further suppresses sleep, perpetuating the 

cycle. Additionally, postoperative physiological 

discomforts such as nausea, vomiting, bloating, 

frequent urination, and restricted positioning can 

disrupt sleep continuity by persistently stimulating the 

senses [29,30]. 

 

Environmental and Nursing Factors: 

    The postoperative ward environment is a significant 

external factor contributing to sleep fragmentation. 

Noise from monitor alarms, staff movement, and 

equipment  operation,  along with continuous lighting 

in  the ward, can markedly suppress melatonin 

secretion  and  disrupt  circadian  rhythms.  ICU 

patients,   due  to  frequent  medical  interventions     

such as turning every 2 hours, blood draws, and 

suctioning, experience particularly severe sleep 

fragmentation, with a prevalence of PSD as high as 

60%–76%, significantly higher than that of general 

ward patients. 

 

    The scheduling of nighttime care procedures, such as 

irregularly timed medication administration and 

monitoring, can directly interrupt deep sleep, leading to 

disrupted sleep architecture. Even when postoperative 

pain is controlled, environmental disturbances can 

persistently degrade sleep quality [24,31]. 

 

Medication and Complication Effects: 

    The impact of postoperative drug side effects on sleep 

cannot be overlooked. While opioid analgesics can 

alleviate  pain,  they  may  induce  sleep-related adverse 

  

 

reactions such as sleep apnea, nightmares, and daytime 

drowsiness. Hormones, certain antibiotics, and asthma 

medications, among others, may directly cause 

insomnia. Studies indicate that sleep fragmentation can 

lead to changes in gut acetate-producing microbiota and 

hypothalamic acetate accumulation, thereby triggering 

glucose metabolism imbalance and cognitive 

impairment. The interference of postoperative drugs on 

gut microbiota may further exacerbate this pathological 

process. 

 

    Additionally, postoperative complications are 

significant contributing factors. Hypoxemia, infections, 

cardiac dysfunction, postoperative delirium, and other 

complications indirectly cause sleep disorders by 

affecting respiratory function and increasing 

physiological stress. Conversely, sleep disorders can 

weaken immunity and elevate the risk of complications, 

creating a vicious cycle [6,32-34]. 

 

Conclusion 

    This study comprehensively and systematically 

analyzes the influencing factors of perioperative sleep 

disorders, revealing that perioperative sleep disorders 

are  a  complex  issue  caused  by the combined effects 

of multiple factors. These influencing factors do not 

exist in isolation but are interconnected and synergistic, 

significantly increasing the risk of sleep disorder 

occurrence and exacerbation. Therefore, in clinical 

practice, it is essential to consider multiple factors for 

clinical intervention, paying comprehensive attention  

to patients' psychological, physiological, and 

environmental conditions during the perioperative 

period. Targeted measures should be implemented, 

such as psychological counseling, optimizing ward 

environments, rationally selecting anesthesia methods 

and medications, and strengthening pain management, 

to improve patients' perioperative sleep quality and 

promote postoperative recovery. 

 

Future Directions 

    Future research can be conducted in the following 

directions. First, further explore the mechanisms of 

influencing factors by employing advanced 

technological methods such as gene sequencing and 

proteomics to reveal the intrinsic mechanisms through 

which psychological, physiological,  and  environmental  
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factors affect sleep at the molecular level, thereby 

providing a more solid theoretical foundation for 

clinical interventions. Second, develop more effective 

interventions by leveraging a thorough understanding 

of influencing factors and their mechanisms to create 

personalized intervention plans that combine 

pharmacological, psychological, and physical therapies 

to enhance intervention efficacy. Third, strengthen 

multidisciplinary collaboration by integrating resources 

and knowledge from fields such as anesthesiology, 

psychology, nursing, and neuroscience to collectively 

address the challenge of perioperative sleep        

disorders and deliver higher-quality medical care to 

patients. 
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