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Patterns and Predictors of Sleep Disturbances among Nigerian Medical Students: A Cross-Sectional Study
ABSTRACT
Background: Sleep disturbances represent a critical yet under-addressed public health challenge among medical students globally, with particular significance in resource-constrained settings like Nigeria. These disturbances compromise cognitive function, academic performance, mental health, and the long-term professional competency of future healthcare providers.
Sleep disturbances represent a critical yet under-addressed public health challenge among medical students globally, with particular significance in resource-constrained settings like Nigeria, where they compromise cognitive function, academic performance, mental health, and long-term professional competency.
Objectives: This study aimed to determine the prevalence, describe the detailed patterns (type, frequency, chronicity), and identify key socio-demographic and academic predictors of sleep disturbances among medical students at a Nigerian public university.
Methods: The study design is cross-sectional. An analytic cross-sectional study was conducted among 381 undergraduate medical students at Rivers State University, selected via stratified random sampling. Data were collected using a structured, self-administered questionnaire incorporating the Pittsburgh Sleep Quality Index (PSQI) and items on specific sleep disturbance patterns. Sleep disturbance was defined as a global PSQI score >5. Data were analyzed using SPSS version 25. Descriptive statistics outlined patterns. Bivariate analysis (Chi-Square Test) and multivariate binary logistic regression were used to identify independent predictors, with statistical significance set at p < 0.05.
Results: The prevalence of clinically significant sleep disturbance was 48.3%. Predominant patterns included abnormal sleep duration (<7 hours) affecting 90.3% of all participants, nocturia-related awakenings (69.3%), sleep maintenance insomnia (65.6%), and severe daytime dysfunction (67.5%). A striking 93.2% of students with sleep onset insomnia reported symptoms persisting for over six months, indicating chronicity. In multivariate analysis, being in the clinical academic phase (300L-600L) (adjusted odds ratio [AOR] = 2.1, 95% CI: 1.3-3.4) and female gender (AOR = 1.7, 95% CI: 1.1-2.6) emerged as significant independent predictors of sleep disturbances (Nagelkerke R² = 0.095).
Conclusion: Sleep disturbances are highly prevalent, chronic, and multifaceted among Nigerian medical students, with those in clinical years and female students being at greatest risk. These findings necessitate a structured public health response within medical education, including mandatory integration of sleep hygiene education, gender-sensitive support programs, and institutional policy reviews.
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1. INTRODUCTION
Sleep, an indispensable biological process, is fundamental to neurocognitive functioning, emotional regulation, metabolic health, and overall physiological restoration [1]. For medical students, a population operating under exceptional cognitive demands, prolonged study hours, and significant psychological stress, achieving sufficient, restorative sleep is particularly critical [2]. Paradoxically, this group is disproportionately affected by sleep disturbances, with global prevalence estimates consistently ranging from 40% to 60%, substantially higher than those observed among non-medical university peers [3,4]. This high prevalence transforms sleep disturbance from a personal health issue into a significant public health concern within medical education systems. A recent comprehensive meta-analysis by Rao et al. [5] confirmed that medical students worldwide experience significantly poorer sleep quality compared to age-matched non-medical populations, with pooled prevalence estimates reaching 52.7%. 
Sleep disturbances encompass a heterogeneous spectrum of conditions affecting the quality, timing, and duration of sleep, leading to daytime impairment [6]. Among medical students, this spectrum frequently includes insomnia (difficulty initiating or maintaining sleep), circadian rhythm sleep-wake disorders (often manifesting as "social jetlag"), excessive daytime sleepiness, and parasomnias [7,8]. The aetiology is multifactorial, intricately woven from threads of academic overload, financial pressures, competitive environments, nocturnal use of electronic devices, and inadequate sleep hygiene practices [9,10]. The consequences are severe and far-reaching: impaired memory consolidation and learning, reduced clinical reasoning skills, heightened risk of medical errors during training, burnout, and increased susceptibility to mental health disorders such as depression and anxiety [11,12]. Ultimately, the sleep health of medical trainees directly impacts the quality and safety of the future healthcare workforce. A 2023 systematic review further emphasized that gender disparities in sleep disorders persist across healthcare education settings, with female students consistently reporting higher insomnia prevalence [13].
In the African context, and specifically in Nigeria, the challenge is compounded by unique systemic factors. Medical education in Nigeria is intensely competitive, with students facing overcrowded lecture halls, limited resources, unreliable electricity affecting study schedules, and profound anxiety about securing scarce postgraduate training positions [14,15]. Furthermore, cultural attitudes often stigmatize mental health struggles and may normalize sleep deprivation as a "rite of passage" for dedicated students [16]. A recent multi-center study from Southeast Nigeria reported that 51.3% of medical students experienced poor sleep quality, with significant associations with academic stress and examination anxiety [17]. Similarly, a systematic review of African university students  identified a pooled sleep disturbance prevalence of 46.8% across nine sub-Saharan African countries, highlighting the regional significance of this issue [18]. While a handful of Nigerian studies have examined sleep quality or its association with single factors such as social media use [19,20], there is a paucity of comprehensive research that simultaneously maps the detailed patterns (including type, frequency, and chronicity) of sleep disturbances and identifies their independent predictors in this population.
Understanding patterns is crucial for clinical recognition and tailored intervention. Knowing whether disturbances are acute or chronic, occasional or frequent, informs the urgency and approach of management. Identifying predictors, on the other hand, is essential for a preventive public health strategy. It allows institutions to target limited resources toward the most vulnerable subgroups, such as students at specific academic stages or of a particular gender, and to implement proactive measures before severe dysfunction sets in. The World Health Organization, in its 2022 policy brief on mental health of health professions students, called for institution-level interventions targeting modifiable risk factors, including sleep hygiene education and structured support systems during clinical training transitions [21].
This study, therefore, sought to fill this critical knowledge gap by conducting a comprehensive assessment among medical students at Rivers State University (RSU), Port Harcourt. Its specific objectives were to: (1) determine the prevalence of overall sleep disturbance; (2) describe the detailed patterns of specific sleep problems, including their nature, frequency, and duration; and (3) identify the socio-demographic (age, gender, residence) and academic (pre-clinical vs. clinical level) factors that independently predict the risk of sleep disturbance. The findings aim to provide an evidence base for Nigerian medical schools and public health policymakers to develop targeted, effective interventions that protect student wellbeing and, by extension, fortify the nation's healthcare system.

2. METHODS
2.1 Study Design and Setting
An analytic cross-sectional study was conducted over four months, from June to September 2025. The study was conducted at the College of Medical Sciences, Rivers State University (RSU), located in Port Harcourt, Rivers State. RSU is a state-owned tertiary institution, and its medical school represents a typical model of public medical education in Nigeria, facing common challenges such as large student intakes and resource constraints.
2.2 Study Population and Sampling
The study population included all undergraduate medical students (MBBS programme) at levels 100 to 600 registered for the 2024/2025 academic session. A minimum sample size of 381 was calculated using the Cochran formula [17], with a 95% confidence level (Z=1.96), a 5% margin of error (d=0.05), and a presumed prevalence (p) of poor sleep quality of 50% (to yield the maximum sample size, as no exact prior prevalence for this specific population was available). The sample was proportionally allocated across six academic levels.
A stratified random sampling technique was used. The student roster for each academic level (stratum) served as the sampling frame. Using computer-generated random numbers, participants were selected from each stratum proportionate to the size of the level in the total population. This ensured representation from all phases of training.
2.3 Data Collection Instrument and Measures
Data were collected using a pre-tested, structured, self-administered questionnaire with three main sections:
Section A: Socio-demographic and Academic Profile. This section captured age, gender, academic level, and place of residence (university hostel vs. off campus).
Section B: Sleep Quality and Global Assessment. This section included the Pittsburgh Sleep Quality Index (PSQI) [18], a validated 19-item instrument widely used in clinical and research settings worldwide, including in Nigeria [19]. The PSQI assesses sleep quality and disturbances over a one-month interval, generating seven component scores (subjective quality, latency, duration, habitual efficiency, disturbances, use of sleep medication, daytime dysfunction) and a global score (range 0-21). A global PSQI score > 5 was used as the primary operational definition of "poor sleep quality" or "sleep disturbance" in this study, in accordance with established criteria [18].
Section C: Patterns of Specific Sleep Disturbances. This section contains items designed to delineate specific problems beyond the PSQI components. It asked participants who acknowledged specific issues (e.g., "Do you have difficulty falling asleep?") to indicate: (a) Frequency (Rarely, Sometimes, Frequently), (b) Duration (<1 month, 1-6 months, >6 months), and (c) Perceived impact on daytime function. This allowed for analysis of chronicity and burden.
2.4 Operational Definitions
· Sleep Disturbance (Primary Outcome): Global PSQI score > 5.
· Academic Level (Predictor): Categorized as pre-clinical (100L & 200L, primarily classroom-based) and Clinical (300L to 600L, involving hospital rotations and greater patient contact).
· Chronic Disturbance: A specific sleep problem reported to last >6 months.
2.5 Data Analysis
Data were cleaned, coded, and entered into IBM SPSS Statistics for Windows, Version 25.0. Analysis proceeded in three stages:
1. Descriptive Statistics: Frequencies and percentages were used to summarize socio-demographic variables and the prevalence/patterns of specific sleep disturbances.
2. Bivariate Analysis: The Chi-square (χ²) test of independence was used to assess the crude associations between potential predictor variables (gender, academic level [pre-clinical/clinical], age group, residence) and the outcome (sleep disturbance, PSQI>5). Variables with a p-value < 0.10 in bivariate analysis were selected for the multivariate model.
3. Multivariate Analysis: Binary logistic regression was performed to identify independent predictors of sleep disturbance. The model included gender and academic level, adjusting for age and residence. Prior to multivariate analysis, multicollinearity among independent variables was assessed using variance inflation factor (VIF) statistics. All variables demonstrated VIF values <2.0, indicating no significant multicollinearity concerns. The tolerance values ranged from 0.72 to 0.91, confirming that the predictor variables were sufficiently independent for inclusion in the regression model. Results were presented as Adjusted Odds Ratios (AOR) with 95% Confidence Intervals (CI). The Hosmer-Lemeshow test was used to assess model goodness-of-fit. Statistical significance for the final model was set at p < 0.05.


Figure 1: Conceptual Framework
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Figure 1: Conceptual framework illustrating the hypothesized relationships between predictor variables and sleep disturbance among medical students. Solid arrows indicate primary associations tested in the multivariate model; dashed arrows represent potential mediating pathways informed by literature.

3. RESULTS
3.1 Socio-demographic Characteristics of Respondents
All 381 questionnaires distributed were completed and returned, giving a 100% response rate. The mean age of respondents was 20.5 years (±2.3 SD). Many participants were female (248, 65.1%), reflecting a contemporary trend in Nigerian medical school enrolments. Participants were distributed across all academic levels, with the largest single group in the 300-level (21.0%), the point of transition to clinical training. Most students (289, 75.9%) resided in university hostels (Table 1).
Table 1: Socio-demographic and Academic Characteristics of Participants (N=381)
	Characteristic
	Category
	Frequency (n)
	Percentage (%)

	Age Group
	16 - 18 years
	105
	27.6

	
	19 - 21 years
	150
	39.4

	
	22 - 24 years
	89
	23.4

	
	≥25 years
	37
	9.7

	Gender
	Male
	133
	34.9

	
	Female
	248
	65.1

	Academic Level
	100 Level
	78
	20.5

	
	200 Level
	62
	16.3

	
	300 Level
	80
	21.0

	
	400 Level
	68
	17.8

	
	500 Level
	67
	17.6

	
	600 Level
	26
	6.8

	Academic Phase
	Pre-Clinical (100L-200L)
	140
	36.7

	
	Clinical (300L-600L)
	241
	63.3

	Residence
	University Hostel
	289
	75.9

	
	Off-Campus
	92
	24.1


3.2 Prevalence and Patterns of Sleep Disturbances
The overall prevalence of sleep disturbance (PSQI >5) was 48.3% (184/381). Analysis of specific disturbance patterns revealed a high burden of diverse sleep problems (Table 2). The most prevalent issue was abnormally short sleep duration, with 90.3% of all students reporting less than the recommended 7 hours of sleep per night. This was followed by nocturia-related awakenings (69.3%), daytime dysfunction (67.5%), and sleep maintenance insomnia (65.6%). Sleep onset insomnia affected just over half the cohort (51.4%).
Table 2: Prevalence and Patterns of Specific Sleep Disturbances (N=381)
	Type of Sleep Disturbance
	Prevalence n (%)
	Most Common Frequency
	Most Common Duration

	Nocturia-Related Awakening
	264 (69.3%)
	Sometimes (40.5%)
	<1 Month (41.7%)

	Sleep Maintenance Insomnia
	250 (65.6%)
	Sometimes (42.8%)
	<1 Month (38.4%)

	Cold Thermoregulatory Disturbance
	234 (61.4%)
	Sometimes (45.7%)
	>6 Months (35.0%)

	Daytime Dysfunction
	257 (67.5%)
	N/A
	N/A

	Sleep Onset Insomnia
	196 (51.4%)
	Sometimes (54.6%)
	>6 Months (93.2%)

	Abnormal Sleep Duration (<7 hrs)
	344 (90.3%)
	N/A
	N/A

	Hot Thermoregulatory Disturbance
	172 (45.1%)
	Sometimes (59.9%)
	> 6 Months (47.7%)

	Medical/Physical Discomfort
	140 (36.7%)
	Sometimes (50.7%)
	> 6 Months (58.6%)

	Parasomnias
	123 (32.3%)
	Sometimes (43.9%)
	> 6 Months (66.7%)


The chronicity of disturbances was a particularly striking finding. Among students experiencing sleep onset insomnia, a remarkable 93.2% reported that the problem had persisted for over six months, indicating it was a chronic, entrenched issue rather than a transient one. Similarly, a majority of those with parasomnias (66.7%) and thermoregulatory disturbances (35.0-47.7%) reported symptoms lasting >6 months.
3.3 Predictors of Sleep Disturbances: Bivariate and Multivariate Analysis
Bivariate analysis using the Chi-square test revealed significant associations between sleep disturbance (PSQI>5) and two predictor variables: Female Gender (χ² = 9.8, p = 0.002) and Clinical Academic Level (χ² = 11.4, p = 0.001). Age group and hostel residence were not statistically significantly associated at the bivariate level (p > 0.05).
These two significant variables were entered into a multivariate binary logistic regression model, adjusting for age and residence. The Hosmer-Lemeshow test yielded a p-value of 0.412, indicating a good fit of the model to the data. The results are presented in Table 3.
Table 3: Multivariate Logistic Regression Analysis of Predictors of Sleep Disturbance (PSQI > 5)
	Predictor Variable
	Category
	Adjusted Odds Ratio (AOR)
	95% Confidence Interval
	p-value

	Academic Phase
	Pre-Clinical (Ref)
	1.00
	-
	-

	
	Clinical
	2.10
	1.30 – 3.40
	0.002

	Gender
	Male (Ref)
	1.00
	-
	-

	
	Female
	1.70
	1.10 – 2.60
	0.015

	Residence
	Off-Campus (Ref)
	1.00
	-
	-

	
	Hostel
	1.20
	0.70 – 2.00
	0.530

	*Model adjusted for age. Nagelkerke R² = 0.095.*
	
	
	
	


The multivariate analysis confirmed both Clinical Academic Level and Female Gender as statistically significant independent predictors of sleep disturbance:
· Students in the clinical phase (300L-600L) had 2.1 times higher odds (AOR = 2.10, 95% CI: 1.30-3.40) of experiencing sleep disturbance compared to their pre-clinical counterparts, after controlling other factors.
· Female students had 1.7 times higher odds (AOR = 1.70, 95% CI: 1.10-2.60) of having sleep disturbance compared to male students, independent of academic level or age.

4. DISCUSSION
This study provides a comprehensive epidemiological profile of sleep disturbances among medical students at a Nigerian public university, elucidating not only a high prevalence but also revealing critical insights into the chronic nature of these problems and the specific student subgroups at greatest risk. The finding that nearly half (48.3%) of the cohort experienced clinically significant sleep disturbance aligns with the upper end of the reported ranges in international meta-analyses [3,4] and is consistent with the 46.8% pooled prevalence reported in a recent systematic review of African university students [18]. This confirms that Nigerian medical students share this global occupational hazard. However, the detailed patterns and predictors uncovered here have important, context-specific implications for public health action within Nigerian medical education.
The patterns of disturbance paint a picture of a population in chronic sleep deficit and dysregulation. The near-universal short sleep duration (90.3%) is staggering and exceeds rates commonly reported in high-income countries [25]. This suggests that the structural and environmental pressures in this setting may be particularly severe in restricting sleep opportunity. The high prevalence of nocturia (69.3%) in this young population is unexpected and noteworthy. While traditionally associated with older age or urological conditions, in students, it may be a marker of high evening fluid/caffeine intake, anxiety-induced bladder overactivity, or simply a consequence of being awake and using phones at night, which creates an opportunity to notice the urge [26]. It represents a significant cause of sleep fragmentation.
The chronicity of disturbances is perhaps the most alarming finding. The fact that over 93% of students with sleep onset insomnia reported it lasting more than six months indicates that these are not transient exam-period stresses but persistent, maladaptive patterns. This chronic sleep disruption entrenches a state of "social jetlag" [27] and cumulative sleep debt, which is strongly linked to long-term consequences, including metabolic dysfunction, cardiovascular risk, and entrenched mental health disorders [28].The chronicity observed in our study exceeds that reported in many cross-sectional studies from high-income settings, suggesting that once sleep disturbances develop in this resource-constrained context, they may be more likely to persist due to limited access to sleep health interventions and counselling support.
Our identification of independent predictors provides a clear roadmap for targeted intervention. The clinical academic phase emerged as the strongest predictor (AOR = 2.1). The transition from pre-clinical to clinical training represents a seismic shift in demands: hospital rotations necessitate early morning commutes and ward rounds, night calls (even as observers), exposure to human suffering and death, increased responsibility, and the need to integrate vast amounts of new practical knowledge [29]. This phase also coincides with heightened anxiety about future specialization choices. Our findings suggest that the structure of clinical training, as currently implemented, poses a significant threat to students' sleep health. This aligns with the WHO  policy brief identifying clinical transitions as high-risk periods requiring targeted institutional support [21].
The significant vulnerability of female students (AOR = 1.7) corroborates a substantial body of global literature indicating a higher prevalence of insomnia and anxiety disorders among women [13,30]. In the context of Nigerian medical education, this vulnerability may be amplified. Female students may face additional psychosocial stressors, including gender-based stereotypes, concerns about balancing future careers with family life in a traditional society, and potentially higher levels of academic stress reactivity or ruminative coping styles [31,32]. This finding mandates a gender-sensitive lens in designing support services.
Interestingly, hostel residence was not a significant independent predictor. While often blamed for noise and poor sleep environments, our analysis suggests that the intrinsic, non-environmental stressors of medical training (academic pressure, clinical demands) are so potent that they override the influence of living conditions for most students. This is not to say that improving hostels is unimportant; rather, it alone would be insufficient.
4.1 Public Health Implications and Recommendations
The high prevalence, chronicity, and identified risk factors demand a systematic, multi-level public health response within Nigerian medical schools. Sleep health must be reframed not as a personal luxury but as a foundational component of academic success and professional competency. Below, we link each recommendation directly to the evidence generated by this study:
1. Institutional (University/Medical School) Level:
· Curriculum-Integrated Sleep Education (Directly linked to finding: 48.3% prevalence; 93.2% chronic insomnia): The near-universal short sleep duration (90.3%) and striking chronicity of insomnia (93.2% >6 months) indicate that current approaches are failing. We recommend mandatory, evidence-based modules on sleep hygiene and stress management, timed specifically to the transition to clinical training (beginning of 300L) to preempt the identified risk period. Content should address practical barriers in the Nigerian context (e.g., managing sleep with unreliable power, minimizing nocturnal device use, and caffeine consumption patterns).
· Gender-Sensitive Support Services (Directly linked to finding: Female gender AOR = 1.7, 95% CI: 1.1 – 2.6): Female students' 70% higher odds of sleep disturbance necessitate targeted interventions. We recommend establishing safe spaces for female students to discuss specific stressors, peer-support groups, and ensuring counselling services are equipped to address gender-specific sleep and anxiety concerns. Referral pathways to mental health services should be clearly communicated and destigmatized.
· Structural Adjustments to Clinical Training (Directly linked to finding: Clinical phase AOR = 2.1, 95% CI: 1.3 – 3.4): Clinical students face twice the odds of sleep disturbance. We recommend reviewing rotation schedules to minimize excessively early start times (before 7:00 AM) and consecutive long-duty periods without adequate recovery. Clinical faculty should receive orientation on recognizing sleep deprivation in students and on promoting a culture in which adequate rest is framed as a professional competency, not a sign of weakness.
· Hostel Environment Improvements (Directly linked to finding: 75.9% hostel residence; nocturia 69.3%; thermoregulatory disturbances 61.4%): While hostel residence was not an independent predictor in multivariate analysis, the high prevalence of nocturia and thermoregulatory disturbances suggest environmental factors warrant attention. Recommendations include ensuring 24-hour access to clean water (to reduce evening fluid hoarding), improving ventilation, and designating quiet study areas separate from sleeping quarters.
2. National Level (Medical and Dental Council of Nigeria - MDCN, National Universities Commission - NUC):
· Incorporate Wellbeing Standards (Directly linked to finding: 48.3% prevalence exceeds general population rates): The high burden documented in this representative public university suggests a systemic issue requiring national policy response. We recommend including indicators of student sleep health and mental well-being as part of accreditation benchmarks for medical schools, thereby incentivizing institutional investment in support structures.
· Fund Longitudinal Research (Directly linked to finding: Identified need to establish causality): Given the cross-sectional design, causality cannot be established. We recommend the National Universities Commission fund multi-center longitudinal studies tracking sleep health across training and into practice, building a stronger local evidence base for policy, and enabling assessment of intervention effectiveness.
3. Student Level:
· Peer-Led Wellbeing Initiatives (Directly linked to finding: 67.5% daytime dysfunction): The high prevalence of daytime dysfunction (affecting two-thirds of students) indicates impaired daily functioning that peers are best positioned to recognize. We encourage the formation of peer-led wellbeing and advocacy groups to promote healthy habits, share culturally appropriate coping strategies, and destigmatize seeking help for sleep problems among fellow students.
4.2 Study Limitations and Strengths
This study has limitations. Its cross-sectional design cannot establish causality; it cannot definitively state that clinical training causes poor sleep, only that they are strongly associated. Self-reported data are subject to recall bias. The single-institution focus may limit generalizability to private medical schools or other regions, though RSU is representative of many public institutions. Additionally, the Nagelkerke R² of 0.095 indicates that the model explains approximately 9.5% of the variance in sleep disturbance, suggesting that other unmeasured factors (e.g., psychological distress, caffeine intake, electronic device use) likely contribute to sleep health and should be explored in future research.
Notwithstanding these limitations, the study has considerable strengths: a robust sample size achieved through probabilistic sampling, the use of a validated instrument (PSQI), a high response rate, and a novel, comprehensive analysis of both patterns and independent predictors specific to the Nigerian context. The inclusion of multicollinearity diagnostics and the conceptual framework enhances methodological transparency. This provides a solid foundation for intervention.

5. CONCLUSION
This study reveals that sleep disturbances among medical students at Rivers State University are not merely common but are pervasive, chronic, and patterned in ways that point to systemic stressors within medical education. Identifying clinical-phase students and female students as high-risk groups presents a critical opportunity for targeted public health intervention. The chronicity of problems like insomnia suggests that reactive approaches are inadequate; prevention and early intervention are paramount.
Medical schools have an ethical and practical duty of care to their students, who are the future backbone of the healthcare system. Ignoring their sleep health jeopardizes their learning, their mental wellbeing, and ultimately, the quality of care they will provide to the Nigerian public. By implementing structured sleep hygiene education, fostering a more balanced clinical training environment, and providing gender-sensitive support, Nigerian medical institutions can take decisive steps to safeguard their students' health. This investment is not merely in student welfare but in the resilience and efficacy of the nation's future healthcare workforce. The time for a proactive, institutional commitment to sleep health in medical education is now.
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LIST OF ABBREVIATIONS
•	AOR: Adjusted Odds Ratio
•	CI: Confidence Interval
•	MDCN: Medical and Dental Council of Nigeria
•	NUC: National Universities Commission
•	PSQI: Pittsburgh Sleep Quality Index
•	RSU: Rivers State University
•	SPSS: Statistical Package for Social Sciences
•	VIF: Variance Inflation Factor
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