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Background: Polysomnography (PSG) is the gold standard for diagnosing Obstructive Sleep Apnea Syndrome (OSAS); however,
monitoring failure and patient discomfort can compromise diagnostic accuracy. This study evaluated whether comprehensive nursing
interventions improved PSG monitoring success, clinical parameters, and patient outcomes.

Methods: This prospective observational cohort study included 100 patients with OSAS who underwent PSG. Participants were
sequentially allocated to a control group (n=50) receiving standard care or an observation group (n=50) receiving comprehensive
nursing intervention. The intervention integrated structured patient education, proactive technical management of monitoring equip-
ment, cardiovascular risk assessment, and psychological support for patients. The primary outcomes were the PSG success rate and
monitoring interruptions. Secondary outcomes included oxygen saturation, sleep architecture, cardiovascular events, and psychological
status (anxiety and depression scores). Between-group comparisons were performed using independent #-tests, chi-square tests, and
binary logistic regression to adjust for potential confounders.

Results: The observation group demonstrated a significantly higher monitoring success rate than the control group (96.0% vs. 82.0%,
P=0.025; odds ratio [OR] = 5.27, 95% CI: 1.12-24.84) and fewer monitoring interruptions (16.0% vs. 36.0%, P=0.023). The
intervention group also showed significantly improved mean and lowest arterial oxygen saturation, reduced obstructive apneas and
awakenings, and shortened sleep latency (all P<0.0001). No statistically significant difference was observed in the Apnea-Hypopnea
Index (AHI) between the groups (P=0.312), suggesting that the intervention did not alter the underlying OSAS severity. Furthermore,
the incidence of abnormal blood pressure (4.0% vs. 20.0%, P=0.014) and arrhythmia (2.0% vs. 16.0%, P=0.014) was significantly
lower. Post-intervention, the observation group reported significantly lower anxiety and depression scores (P<0.0001).

Conclusion: A structured nursing intervention was associated with improved PSG technical success, reduced cardiovascular events
during monitoring, and better psychological well-being of patients. These findings suggest that comprehensive nursing protocols may
optimize diagnostic quality in sleep medicine, although multicenter randomized controlled trials are needed to confirm causality.

Plain Language Summary: Better Care Leads to Better Sleep Tests
Diagnosis of sleep apnea often involves an overnight sleep test (polysomnography [PSG]) with many wires and sensors. This can be
uncomfortable and stressful, sometimes leading to failed tests that need to be repeated.
Our study compared a new, more supportive approach to nursing care during these tests with standard care. Nurses provided clearer
explanations before the test, checked patients more often to fix any loose sensors, and offered reassurance to help reduce anxiety.
We found that this more thorough care was linked to important differences:
® Fewer failed tests: The success rate of the sleep test was 96% with comprehensive care compared with 82% with standard care.

e Safer for patients: Dangerous spikes in blood pressure and irregular heartbeats occurred less frequently.
® [ess stress: Patients reported feeling less anxious and less depressed during the process.

These results suggest that a more attentive and supportive nursing approach may help sleep tests succeed more often, keep patients
safer, and improve their experiences. Further research is required to confirm these findings in other hospitals.
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Introduction

Obstructive sleep apnea syndrome (OSAS) is a prevalent sleep-related breathing disorder characterized by repetitive
episodes of partial or complete upper airway obstruction during sleep, resulting in intermittent hypoxemia, sleep
fragmentation, and daytime symptoms, including excessive sleepiness.'” The global incidence of OSAS continues to
rise, with recent estimates suggesting that nearly one billion adults worldwide may be affected. There is a concerning
trend toward a younger age at diagnosis, reflecting both increased awareness and rising obesity rates.**

The clinical significance of OSAS extends beyond sleep disruption, as chronic intermittent hypoxemia and sleep
fragmentation contribute to multisystem complications, including cardiovascular disease, metabolic dysfunction, cardiac
arrhythmias, and, in severe cases, sudden cardiac death during sleep.” These associations underscore the critical
importance of accurate diagnosis and timely interventions.

Polysomnography remains the gold standard for OSAS diagnosis, providing comprehensive physiological monitoring
during sleep through the simultaneous recording of electroencephalography, electrocardiography, respiratory effort,
airflow, oxygen saturation, and body position.”* However, the technical complexity of PSG presents practical challenges
that may compromise its diagnostic accuracy. Multiple electrode connections and monitoring devices can cause physical
discomfort, while an unfamiliar sleep environment and awareness of being monitored may alter natural sleep patterns,
potentially leading to monitoring failure or non-representative results.”'°

Despite the diagnostic importance of PSG, limited attention has been given to optimizing the patient experience and
monitoring success through structured nursing interventions. Prior studies have shown that patient-related factors,
including anxiety about the diagnosis and discomfort with monitoring equipment, significantly influence PSG data
quality."" Emerging evidence suggests that nursing-led interventions in sleep laboratories, including structured patient
education, technical quality assurance, and psychological preparation, can improve test completion rates and patient
satisfaction.'>'® Furthermore, research in psychosocial nursing has demonstrated that pre-procedural anxiety reduction
strategies and patient-centered communication improve cooperation and physiological stability during diagnostic
procedures.'*'> However, systematic approaches that integrate technical, educational, and psychological support within
a single comprehensive nursing protocol for PSG monitoring remain understudied.

Therefore, this study aimed to evaluate whether a comprehensive nursing intervention protocol specifically designed
for PSG monitoring was associated with improved monitoring success rates, clinical parameters, and patient outcomes in
patients with OSAS. We hypothesized that structured nursing support addressing both technical and psychological
aspects of PSG monitoring would be associated with enhanced data quality and patient cooperation compared with
standard care.

Materials and Methods
Study Design and Setting

This prospective observational cohort study evaluated the association between comprehensive nursing interventions and
polysomnography (PSG) monitoring outcomes in patients with OSAS. The study was performed at the General Hospital of
Northern Theater Command in Shenyang, China, from February 2022 to February 2024. The observational design allowed
for a comparison of two standard clinical nursing approaches without experimental manipulation, reflecting real-world
clinical practice conditions. However, the non-randomized, sequential allocation of participants to groups introduces
potential selection bias and temporal confounding, which should be considered when interpreting these findings.

The study protocol was approved by the Medical Ethics Committee of the General Hospital of Northern Theater
Command (Approval No. 2022020025-A) prior to participant enrollment. All participants provided written informed
consent after receiving comprehensive information about the study objectives, procedures, and their right to withdraw at
any time without affecting their clinical care. The study was conducted in accordance with the Declaration of Helsinki
principles for medical research involving human subjects.
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Study Population

One hundred consecutive patients diagnosed with OSAS who required PSG monitoring were enrolled in this study
cohort. Recruitment was conducted through the Department of Otolaryngology during routine clinical visits (Figure 1).
OSAS was diagnosed according to the diagnostic criteria outlined in the 2011 revised edition of the Guidelines for the
Diagnosis and Treatment of Obstructive Sleep Apnea Hypoventilation Syndrome. All eligible patients presenting during

the study period were approached for participation to minimize selection bias.

Inclusion and Exclusion Criteria
Participants were included if they met the following criteria:

1. Confirmed diagnosis of OSAS according to the 2011 revised guidelines
2. Scheduled for PSG monitoring as part of clinical care

3. Demonstrated adequate communication and comprehension abilities

4. Provided written informed consent

Exclusion criteria were:

Presence of active infectious diseases

Mental disorders affecting normal communication
Hearing or speech impairments preventing communication
Withdrawal from the study before completion

kv =

Concurrent neurological disorders

Group Allocation and Characteristics

Participants were allocated to two groups based on the standard nursing protocol available at the time of admission, with 50
patients receiving conventional nursing care (control group, CG) and 50 receiving enhanced PSG monitoring nursing interven-
tion (observation group, OG). This allocation reflected the sequential implementation of the enhanced nursing protocol in our
department, with the first cohort (February 2022 to approximately January 2023) receiving standard care and the subsequent
cohort (approximately February 2023 to February 2024) receiving the enhanced intervention after the protocol development and
staff training. We acknowledge that this sequential design may introduce temporal confounding (eg, from technology updates,
seasonal variation, or staff experience changes over time), and the absence of randomization limits causal inference.

The demographic and clinical characteristics were well balanced between the groups. The control group comprised 27
men and 23 women with a mean age of 41.05 £ 1.03 years and a disease duration of 4.15 + 0.35 months. Among them,
34 and 16 patients presented with moderate and severe OSAS, respectively. The observation group included 29 males and
21 females with a mean age of 41.08 + 1.06 years and disease duration of 4.19 + 0.31 months, with 33 moderate and 17
severe OSAS cases.

Intervention Protocols

Clarification Regarding the Scope of This Study

This study focused exclusively on the PSG diagnostic monitoring process and the quality of nursing care delivered during
the process. This study was not designed to evaluate or initiate therapeutic interventions, such as positive airway pressure
(PAP) therapy. In both groups, patients underwent PSG as a diagnostic procedure, and treatment decisions, including PAP
initiation, were made by the treating physician after diagnostic results were obtained, as per standard clinical practice.

Therefore, PAP therapy was not withheld, as it was outside the scope of this diagnostic monitoring study.
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Figure | STROBE flow diagram showing participant enrollment, allocation, and analysis. This prospective observational cohort study enrolled 100 consecutive patients with
obstructive sleep apnea syndrome (OSAS) requiring polysomnography (PSG) monitoring at the General Hospital of Northern Theater Command, Shenyang, China, from
February 2022 to February 2024. Participants were sequentially allocated to either the control group (n=50) receiving standard nursing care or the observation group

(n=50) receiving comprehensive nursing intervention, based on the nursing protocol available at the time of admission. All enrolled patients completed the study with no
losses to follow-up, and no patients were excluded after enrollment due to missing data or protocol violations.

Standard Care Protocol (Control Group)

Patients in the control group received conventional nursing care during PSG monitoring, which encompassed environ-

mental optimization to ensure quiet and comfortable sleeping conditions, basic nursing procedures, including vital sign
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monitoring and patient comfort measures, and standard health education regarding OSAS and the PSG monitoring
process. This protocol represented the institutional standard of care established before the study period.

Enhanced PSG Monitoring Nursing Intervention (Observation Group)

The observation group received a comprehensive, structured nursing intervention specifically designed for PSG monitor-
ing. All nursing staff delivering the intervention completed a standardized training program of approximately 20 h, which
included didactic instruction on PSG monitoring principles, hands-on practice with electrode placement and trouble-
shooting, patient communication skills, and emergency response protocols. Intervention fidelity was monitored through
regular supervisory observations and standardized checklists completed during each monitoring session.

Nurses applied multi-channel sleep monitor electrodes to predetermined locations on the patient’s head, neck, chest,
and abdomen for continuous 7-hour overnight monitoring. The monitoring captured electroencephalogram, electrocar-
diogram, pulse oximetry, electromyogram, blood oxygen saturation, electrooculogram, and limb-movement data.

The enhanced intervention protocol comprised three integrated phases. During the monitoring preparation phase, the
nursing staff provided detailed patient education about electrode placement locations, monitored parameters, and the
clinical purpose of PSG monitoring to enhance patient understanding and cooperation. The educational materials were
standardized and delivered using verbal explanations and visual aids. A comprehensive risk assessment was conducted
for each patient, documenting underlying comorbidities and current medications to prepare appropriate emergency-
response measures.

The monitoring nursing phase involved meticulous attention to electrode security before initiating PSG monitoring,
considering potential movement-related displacement during sleep. Nurses positioned call devices within the easy reach
of patients to facilitate the rapid communication of any discomfort. Throughout the monitoring period, nurses performed
regular rounds (approximately every 30—60 min) to verify electrode attachment integrity and promptly reconnect any
displaced electrodes to minimize data loss.

Cardiovascular vigilance was a specific component of the enhanced protocol. For patients identified as high-risk for
cardiovascular events (based on the pre-monitoring risk assessment), pre-emptive consultation with the attending
physicians was conducted to ensure that existing cardiovascular medications were appropriately timed and administered
before the monitoring session. During monitoring, nurses maintained continuous observation of vital sign trends
displayed on the monitoring system, with predefined thresholds for alerting the on-call physician (eg, blood pressure
exceeding 160/120 mmHg, new-onset arrhythmia, or oxygen saturation falling below 80). This component was purely
observational and preventive in nature. No new medications were initiated by the nursing staff during PSG monitoring,
and all clinical decisions regarding acute management were made by the attending physician when consulted. All
monitoring interruptions and interventions were documented in standardized nursing records.

Psychological support was integrated throughout the intervention, recognizing that patients often experience sig-
nificant emotional distress following an OSAS diagnosis. The nursing staff maintained a warm and professional
demeanor while introducing patients to the ward environment, available facilities, and the medical team. This psycho-
logical support component aimed to reduce anxiety-related sleep disruptions during monitoring.

Outcome Measures

Primary Outcome: Monitoring Success Rate

PSG monitoring success was defined as complete acquisition of all eight essential parameters within the specified
monitoring period: electroencephalography, electrocardiography, electrooculogram, snoring detection, SpO,, nasal and
oral airflow, body position, and chest and abdominal movements. These eight parameters were selected based on
international PSG quality standards (American Academy of Sleep Medicine guidelines), which require simultaneous
multi-channel recording for valid sleep study interpretation.'® Monitoring was classified as unsuccessful if any parameter
was incompletely captured, as the absence of any single channel may render the study uninterpretable for diagnostic
purposes. Partial monitoring failures (ie, brief signal interruptions that were corrected during nursing rounds and did not
result in loss of interpretable data for the full monitoring period) were documented but classified as monitoring
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interruptions rather than failures, provided that the final dataset contained complete data for all eight parameters. The
frequency of monitoring interruptions was documented as a secondary measure of monitoring quality.

Secondary Outcomes

Clinical parameters were assessed by measuring the mean arterial oxygen saturation (MSaO,) and least arterial oxygen
saturation (LSa0O,) during the PSG monitoring period. Sleep quality indicators included the quantification of obstructive
apnea frequency, awakening frequency, sleep latency, hypoventilation frequency, and the Apnea-Hypopnea Index (AHI)
during the monitoring period.

Safety outcomes were monitored throughout PSG recordings, with particular attention to cardiovascular events.
Abnormal blood pressure was defined as readings exceeding 160/120 mmHg, and any cardiac rthythm disturbance was
documented as an arrhythmia event. These thresholds were based on the established clinical guidelines for acute
hypertensive episodes and clinically significant arrhythmias.

Psychological status was evaluated using validated instruments: the Self-Rating Depression Scale (SDS) and Self-
Rating Anxiety Scale (SAS). Both scales comprise 20 items, with established cutoff scores for severity classification. For
the SDS, scores of 53—62, 63—72, and >73 indicated mild, moderate, and severe depression, respectively. For the SAS,
the corresponding severity categories were defined by scores of 50-59, 60—-69, and >70 points.

Statistical Analysis

Statistical analyses were performed using SPSS version 27.0. The sample size of 50 participants per group was
determined to provide 80% power to detect a 15% difference in the monitoring success rate between groups, assuming
a baseline success rate of 80% based on prior institutional audit data and using a two-sided test with a = 0.05.

Continuous variables were assessed for normality using the Shapiro—Wilk test, and the equality of variances was evaluated
using Levene’s test. Variables conforming to a normal distribution with equal variances are expressed as mean + standard
deviation and compared between groups using independent samples #-tests. Categorical variables were presented as frequen-
cies and percentages, with between-group comparisons performed using chi-square tests or Fisher’s exact tests when expected
cell counts were below 5.

To account for potential confounding from baseline characteristics and the sequential allocation design, binary logistic
regression was performed for the primary outcome (monitoring success), adjusting for age, sex, disease duration, and
OSAS severity. Effect sizes were calculated as Cohen’s d for continuous outcomes and odds ratios (OR) with 95%
confidence intervals (CI) for categorical outcomes. Given the multiple secondary outcome comparisons, the results were
interpreted with consideration of the increased risk of Type I error, and Bonferroni-corrected significance thresholds were
noted where applicable.

Correlation analyses between clinical parameters and psychological scores were conducted using Pearson’s correla-
tion coefficients. Statistical significance was defined as P < 0.05 for all primary analyses.

Results

Baseline Characteristics and Group Comparability

The demographic and clinical characteristics of the participants demonstrated excellent balance between the control and
observation groups, with no statistically significant differences observed in any baseline parameter (all P > 0.05, Table 1).
This comparability in age distribution (41.05+1.03 vs. 41.08+1.06 years, P = 0.841), sex composition (46.0% vs. 42.0%
male, P = 0.687), disease duration (4.154+0.35 vs. 4.19+0.31 months, P = 0.482), and OSAS severity distribution (68.0%
vs. 66.0% moderate cases, P = 0.832) provided a foundation for comparing intervention effects, although the absence of
randomization means that unmeasured confounders cannot be excluded.

Impact on PSG Monitoring Quality

The implementation of enhanced nursing interventions was associated with substantial improvements in PSG monitoring
quality parameters (Table 2). The monitoring success rate in the observation group reached 96.0% (48/50), compared
with 82.0% (41/50) in the control group (x> = 5.005, P = 0.025; OR = 5.27; 95% CI: 1.12-24.84). After adjusting for age,
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Table | Baseline Demographic and Clinical Characteristics of Study Participants

Variable Control Group (n=50) | Observation Group (n=50) | y*/t P value
Age, years (mean * SD) 41.05 + 1.03 41.08 + 1.06 0.201 | 0.841
Sex, n (%)

Male 23 (46.0) 21 (42.0) 0.162 | 0.687
Female 27 (54.0) 29 (58.0)

Disease duration, months (mean * SD) | 4.15 + 0.35 4.19 £ 031 0.706 | 0.482
OSAS severity, n (%)

Moderate 34 (68.0) 33 (66.0) 0.045 | 0.832
Severe 16 (32.0) 17 (34.0)

Note: Data are presented as mean * standard deviation for continuous variables and n (%) for categorical variables. Between-group comparisons
were performed using independent t-tests for continuous variables and chi-square tests for categorical variables. Normality of continuous
variables was verified using the Shapiro—Wilk test, and equality of variances was confirmed using Levene’s test.

Abbreviations: OSAS, obstructive sleep apnea syndrome; SD, standard deviation.

Table 2 Polysomnography Monitoring Outcomes and Failure Patterns

Outcome Control Group Observation Group | * P value | OR (95% CI)
(n=50) (n=50)

Monitoring Success

Successful monitoring, n (%) 41 (82.0) 48 (96.0) 5.005 | 0.025 5.27 (1.12-24.84)

Adjusted OR? — — — 0.038 5.41 (1.10-26.62)

Monitoring interruptions, n (%) 18 (36.0) 8 (16.0) 5.198 | 0.023 0.34 (0.13-0.87)

Causes of Monitoring Failure, n (%)

Nasal airflow sensor detachment 2 (4.0) 0 (0.0) — — —

Environmental disturbance/ insufficient sleep | 2 (4.0) 1 (2.0) — — —

Nocturnal gastrointestinal symptoms 2 (4.0) 0 (0.0) — — —

Unresolved electrode detachment I (2.0) 0 (0.0) — — —

SpO; signal loss 2 (4.0) 1 (2.0) — — —

Total failures, n (%) 9 (18.0) 2 (4.0 5.005 | 0.025 —

Notes: Monitoring success was defined as complete acquisition of all eight essential PSG parameters (electroencephalography, electrocardiography,
electrooculogram, snoring, SpO,, nasal/oral airflow, body position, and chest/abdominal movements) within the 7-hour monitoring period. Individual causes
of failure were not statistically compared due to small cell sizes. *Adjusted for age, sex, disease duration, and OSAS severity using binary logistic regression.
Abbreviations: OR, odds ratio; Cl, confidence interval.

sex, disease duration, and OSAS severity in a binary logistic regression model, the association remained significant
(adjusted OR = 5.41, 95% CI: 1.10-26.62, P = 0.038). This improvement was paralleled by a reduction in monitoring
interruptions, which occurred in 16.0% of patients in the observation group compared to 36.0% in the control group (x> =
5.198, P = 0.023; OR = 0.34, 95% CI: 0.13-0.87).

Analysis of monitoring failure patterns revealed differences between the groups. In the control group, nine monitoring
failures (18.0%) resulted from nasal airflow sensor detachment (n=2), environmental disturbances leading to insufficient

sleep (n=2), nocturnal gastrointestinal symptoms (n=2), unresolved electrode detachment (n=1), and SpO, signal loss
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Figure 2 Arterial oxygen saturation parameters before and after nursing intervention. Comparison of (A) mean arterial oxygen saturation (MSaO;) and (B) least arterial
oxygen saturation (LSaO,) between control group (CG, n=50) and observation group (OG, n=50) before and after implementation of nursing interventions. Data are
presented as mean * standard error of the mean. ns = not significant (P > 0.05); *P < 0.0001.

(n=2). The observation group experienced only two failures (4.0%): one environmental disturbance and one instance of

SpO, signal loss. The individual causes of failure were not statistically compared because of the small cell sizes.

Clinical Oxygenation Parameters

The observation group demonstrated improved arterial oxygenation parameters compared with the control group during
sleep monitoring (Figure 2A and B). Prior to the intervention, both groups exhibited comparable baseline oxygenation
statuses, with no significant differences in MSaO, or LSaO, values (P > 0.05). Following the intervention period, the
observation group showed significantly higher MSaO, (effect size: Cohen’s d = 0.89, 95% CI: 0.48-1.30) and LSaO,
values (Cohen’s d = 0.95, 95% CI: 0.53—1.36) than the control group (both P < 0.0001; Supplementary Table S1). These

improvements in oxygen saturation parameters may reflect several factors, including reduced sleep fragmentation,

improved patient positioning through nursing-assisted adjustments, and more reliable sensor maintenance during the

monitoring period.

Apnea-Hypopnea Index

No statistically significant difference was observed in the overall AHI between the observation and control groups (mean
AHI: 38.4 £ 12.6 vs. 40.1 + 13.2 events/hour, P = 0.312; Cohen’s d = 0.13) (Table 3). This finding is consistent with the
expectation that a nursing intervention targeting monitoring quality would not alter the underlying severity of OSAS and
supports the interpretation that observed differences in other parameters reflect improved monitoring conditions rather
than a change in disease pathology.

Table 3 Apnea-Hypopnea Index Comparison Between Groups

Parameter Control Group (n=50) | Observation Group (n=50) | t P value | Cohen’s d (95% CI)

AHI, events/hour (mean * SD) | 40.1 + 3.2 384 + 126 1.02 | 0.312 0.13 (-0.26 to 0.52)

Note: No statistically significant difference in AHI was observed between groups, supporting the interpretation that the nursing intervention did not alter
underlying OSAS severity.
Abbreviations: AHI, Apnea-Hypopnea Index; SD, standard deviation; Cl, confidence interval.
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Sleep Architecture and Respiratory Events

Analysis of the sleep quality parameters revealed differences favoring the enhanced nursing intervention across multiple
domains (Figure 3A-D). The observation group showed reduced obstructive apnea frequency (Cohen’s d = 0.92, 95% CI:
0.50-1.33; P < 0.0001), fewer awakening episodes (Cohen’s d = 1.05, 95% CI: 0.62-1.47; P < 0.0001), shorter sleep
onset latency (Cohen’s d = 0.87, 95% CI: 0.46-1.28; P < 0.0001), and lower hypoventilation frequency (Cohen’s d =
0.78, 95% CI: 0.37-1.18; P < 0.0001) than the controls. After applying the Bonferroni correction for four comparisons
(adjusted a = 0.0125), all differences remained statistically significant (Supplementary Table S1).

Safety Profile and Adverse Events

The enhanced nursing protocol was associated with reduced cardiovascular events during PSG monitoring (Table 4).
Abnormal blood pressure episodes (>160/120 mmHg) occurred in 4.0% of observation group patients compared to 20.0%
in the control group (y* = 6.061, P = 0.014; OR = 0.17, 95% CI: 0.03-0.80). Similarly, arrhythmia events were
documented in 2.0% of observation group patients versus 16.0% of controls (x2 =5.983, P =0.014; OR = 0.11, 95%
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Figure 3 Sleep architecture parameters during polysomnography monitoring. Sleep quality indicators in control group (CG, n=50) versus observation group (OG, n=50)
following nursing intervention. Four parameters were assessed: (A) Obstructive apnea frequency (events per hour), (B) Awakening frequency (events per hour), (C) Sleep
onset latency (minutes), and (D) Hypoventilation frequency (events per hour). *P < 0.0001 for all comparisons.

Journal of Multidisciplinary Healthcare 2026:19 https: 9


https://www.dovepress.com/article/supplementary_file/576138/576138%20Supplementary%20Table%20S1.docx

Feng et al

Table 4 Cardiovascular Adverse Events During Polysomnography Monitoring

Adverse Event Control Group (n=50) | Observation Group (n=50) | »* P value | OR (95% CI)

Abnormal blood pressure* n (%) | 10 (20.0) 2 (4.0 6.061 | 0.014 0.17 (0.03-0.80)
Arrhythmiat n (%) 8 (16.0) 1 (2.0) 5.983 | 0.014 0.11 (0.01-0.88)
Any cardiovascular event, n (%) 15 (30.0) 3 (6.0) 9.747 | 0.002 0.15 (0.04-0.55)

Notes: Some patients experienced both hypertension and arrhythmia. Statistical comparisons performed using chi-square tests. Odds ratios are for the
observation group relative to the control group. *Abnormal blood pressure defined as readings exceeding 160/120 mmHg during monitoring period.
TArrhythmia defined as any clinically significant rhythm disturbance requiring medical attention or intervention.

Abbreviations: OR, odds ratio; Cl, confidence interval.

CI: 0.01-0.88). These safety differences may reflect the proactive risk assessment and preventive measures incorporated
into the enhanced nursing protocol, including pre-monitoring medication optimization and vigilance for early signs of
cardiovascular instability, although the contribution of reduced patient anxiety and improved sleep quality to hemody-
namic stability cannot be excluded.

Psychological Outcomes

The psychological impact of the nursing intervention was evaluated using standardized anxiety and depression assessments
(Figure 4A and B). Baseline psychological scores showed no significant differences between the groups (P > 0.05), indicating
comparable emotional statuses at study entry. Following the intervention, the observation group exhibited significantly lower
anxiety scores on the SAS (Cohen’s d = 1.12, 95% CI: 0.69-1.55; P < 0.0001) and reduced depression scores on the SDS
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Figure 4 Psychological outcomes assessed by standardized questionnaires. Changes in anxiety and depression scores between control group (CG, n=50) and observation
group (OG, n=50) before and after nursing intervention. (A) Self-rating Anxiety Scale (SAS) scores, where scores of 50-59, 6069, and 270 indicate mild, moderate, and
severe anxiety, respectively. (B) Self-rating Depression Scale (SDS) scores, where scores of 53-62, 63—72, and 273 indicate mild, moderate, and severe depression,
respectively. Data are presented as mean * standard error of the mean. ns = not significant (P > 0.05); *P < 0.0001.
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(Cohen’s d =0.98, 95% CI: 0.56—1.40; P <0.0001) than the control group. However, it should be noted that the SAS and SDS

are self-report instruments, and the absence of blinding may have influenced patient responses.

Correlation Between Oxygenation and Psychological Status

Correlation analysis revealed significant inverse relationships between oxygenation parameters and psychological distress
measures following the nursing intervention (Figure SA-D). Both MSaO, and LSaO, values demonstrated strong negative
correlations with SAS and SDS scores in both study groups (all P < 0.0001), indicating that patients with better oxygen
saturation profiles reported less anxiety and depression. These correlations are cross-sectional and do not establish
directionality; the observed associations may reflect shared, underlying mechanisms rather than a direct causal pathway.
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Figure 5 Correlation analysis between oxygenation parameters and psychological distress scores. Scatter plots demonstrating the relationship between arterial oxygen
saturation parameters and psychological assessment scores following nursing intervention in both study groups (n=100 total). (A) Correlation between mean arterial oxygen
saturation (MSaO,) and Self-rating Anxiety Scale (SAS) scores. (B) Correlation between MSaO, and Self-rating Depression Scale (SDS) scores. (C) Correlation between
least arterial oxygen saturation (LSaO,) and SAS scores. (D) Correlation between LSaO, and SDS scores. Pearson correlation coefficients (r) and significance levels are
shown for each analysis. All correlations were negative and statistically significant (P < 0.0001).
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Discussion

This prospective observational study found that a structured nursing intervention protocol was associated with improved
PSG monitoring success rates from 82% to 96% in patients with OSAS. The intervention was also associated with fewer
monitoring interruptions, reduced cardiovascular events during monitoring, and improved patient psychological well-
being during the diagnostic process. These findings suggest that the quality of nursing care may influence the technical
success of sleep studies and patient outcomes, although the observational design limits the causal inference.

The 14% absolute improvement in the monitoring success rate represents a notable enhancement in diagnostic
reliability. Our success rate of 96% compares favorably with previously reported rates, which typically range from
70% to 85% in routine clinical practice.'” The near elimination of electrode detachment and patient-related monitoring
failures in the observation group suggests that regular nursing rounds and proactive electrode maintenance may
effectively prevent the common causes of PSG failure. This improvement has practical implications, as failed studies
require repeat testing, increasing healthcare costs, and delaying diagnosis and treatment initiation.

The reduction in cardiovascular events during monitoring deserves particular attention. We observed lower rates of
hypertensive episodes and arrhythmias in the intervention group compared with the control group. While OSAS patients
inherently carry cardiovascular risk, the stress of unfamiliar monitoring environments and equipment discomfort may exacerbate
hemodynamic instability.'® The enhanced protocol’s emphasis on pre-monitoring risk assessment, medication optimization, and
continuous observation may have contributed to mitigating these risks. However, it is important to acknowledge that the
Hawthorne effect, whereby patients may behave differently or report differently when they know they are receiving enhanced
attention, could partially account for some observed differences, particularly in subjective outcomes.

The improved oxygenation parameters in the intervention group warrant careful interpretation of the results. Notably,
the overall AHI did not differ significantly between the groups (P = 0.312), indicating that the nursing intervention was
not associated with a change in the underlying severity of OSAS. Therefore, the observed improvements in MSaO, and
LSa0, likely reflect improved monitoring conditions rather than a therapeutic effect on the airway pathology. Several
mechanisms may contribute to this finding. First, more frequent nursing rounds and sensor maintenance may have
ensured more reliable and continuous pulse oximetry readings, as sensor displacement or poor contact can lower recorded
oxygen saturation values. Second, patients experiencing less anxiety and fewer technical disruptions may have achieved
better-quality sleep, resulting in more stable breathing patterns and reduced transient desaturation events. Third, nursing-
assisted positioning adjustments during the monitoring period may have optimized airway patency in some patients. We
acknowledge that distinguishing between true physiological improvement and improved measurement accuracy is not
possible within this study design, which represents an important limitation.

An additional finding was the strong inverse correlation between oxygenation parameters and psychological distress.
While we cannot establish causality from our observational design, this relationship suggests that patients’ emotional
states during PSG may be related to physiological measurements. Previous studies have documented a high prevalence of
anxiety and depression in OSAS patients,' but our findings raise the possibility that psychological factors may influence
the quality of diagnostic testing. The structured psychological support component of our intervention, including patient
education and emotional reassurance, was associated with significantly reduced anxiety and depression scores. However,
these outcomes were measured using self-report instruments in an unblinded study, and temporal effects, including
natural adaptation to the hospital environment over time and environmental differences between the two study periods,
could also have contributed to the observed differences.

Our findings should be interpreted in the context of prior research on nursing interventions in sleep medicine. While
the concept of nursing-led quality improvement in sleep laboratories is not entirely new, the integration of technical,
educational, and psychological support components within a single structured protocol represents an advancement over
interventions targeting individual components in isolation.”’' Patient-centered care frameworks have shown benefits
across various diagnostic and therapeutic settings, and our results extend this evidence to the sleep laboratory
context.”*?* The intervention’s effectiveness likely stems from addressing multiple failure points simultaneously rather
than any single component being solely responsible for the improvements observed.
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The practical implementation of our protocol requires consideration of resource allocations. While the intervention
demanded additional nursing time and training, the reduction in failed studies and adverse events may offset these costs.
Each failed PSG requires rescheduling, repeated resource utilization, and a delayed treatment initiation. Future cost-
effectiveness analyses should quantify these trade-offs to guide institutional policy-making.

This study has several important limitations that should be considered. First, the observational design and sequential
group allocation prevent definitive causal conclusions about the intervention’s effectiveness. Because the control group was
enrolled first and the observation group second, improvements in the observation group could partly reflect temporal factors
such as accumulated staff experience, equipment upgrades, or seasonal variations in patient characteristics, rather than the
intervention alone. Second, the absence of randomization means that despite balanced baseline characteristics, unmeasured
confounders may have influenced the results. Third, neither participants nor assessors were blinded to group assignment,
which could introduce bias, particularly for subjective outcomes such as anxiety and depression scores. Fourth, the single-
center setting in a tertiary hospital may limit generalizability to community sleep laboratories with different staffing levels
and resources. Fifth, we did not assess long-term outcomes such as treatment adherence or clinical improvement following
diagnosis, which would strengthen the argument for enhanced nursing protocols. Sixth, we did not employ multivariate
analyses for all secondary outcomes, and the potential for Type I error from multiple comparisons should be considered when
interpreting secondary findings. Finally, the possibility of a Hawthorne effect, whereby enhanced attention itself, rather than
the specific intervention components, produced improvements, cannot be excluded.

Future research should address these limitations through multicenter randomized controlled trials with appropriate
blinding, where feasible. Future studies should examine which components of the comprehensive intervention are most
critical for success, potentially allowing for streamlined protocols that maintain effectiveness while minimizing resource
requirements. Investigating patient characteristics that predict greater benefits from enhanced nursing support could enable
targeted intervention strategies. Long-term follow-up examining whether improved initial PSG experiences translate to better
treatment acceptance and adherence would provide valuable insights into the downstream effects of nursing care.

In conclusion, implementing a structured nursing intervention protocol during PSG monitoring was associated with
improved monitoring success rates, reduced adverse events, and enhanced patient well-being in patients with OSAS. The
multifaceted approach of the intervention, which addressed the technical, safety, and psychological aspects of PSG, was
associated with better outcomes than standard care across all measured domains. These findings provide preliminary
evidence supporting the integration of comprehensive nursing protocols in sleep laboratories and highlight the need for
confirmation through multicenter randomized controlled trials with appropriate blinding and longer follow-up to establish
the generalizability and causal impact of such interventions on sleep quality.
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