
		
			
				131

			

		

		
			
				Salud Mental | https://revistasaludmental.gob.mx

			

		

		
			
				ORIGINAL ARTICLE

				Volume 49, Issue 3, May-June 2026

				10.17711/SM.0185-3325.2026.18

			

		

		
			[image: ]
		

		
			
				Sleep Quality, Anxiety, and Depression in Medical Students: A Mediation Model

				Adrián Josué Lizcano Baños,1, Beatriz Martínez Ramírez,1, Edgar Fernando Peña Torres,2, María de Lourdes Rojas Armadillo,1, Daniela León Rojas,3, Gabriel Antonio Santos Montalvo,1, Nissa Yaing Torres Soto1, 

				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
				
					
						[image: ]
					

				
			

		

		
			
				1	Universidad Autónoma del Estado de Quintana Roo, División de Cien-cias de la Salud, Chetumal, Quinta-na Roo, México.

				2	Universidad del Caribe, Ciencias de la Salud, Cancún, Quintana Roo, México.

				3	Instituto Tecnológico de Monterrey, Escuela de Medicina y Ciencias de la Salud, Monterrey, Nuevo León, México.

				Correspondence:

				Nissa Yaing Torres Soto

				Universidad Autónoma del Estado de Quintana Roo, División de Ciencias de la Salud, Av. Erick Paolo Martínez S/N. esquina Av. 4 de marzo; Colo-nia Magisterial. C.P. 77039; Chetu-mal, Quintana Roo, México.

				Phone: +52 (66) 2123-8381

				Email: nissa.torres@uqroo.edu.mx

				Received: 8 November 2024

				Accepted: 4 June 2025

				Citation:

				Lizcano Baños, A. J., Martínez Ramírez, B., Peña Torres, E. F., Rojas Armadillo, M. de L., León Rojas, D., Santos Montalvo, G. A., & Torres Soto, N. Y. (2026). Sleep Quality, Anxiety, and Depression in Medical Students: A Mediation Model. Salud Mental, 49(3), 131–138. https://doi.org/10.17711/SM.0185-3325.2026.18

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Abstract

				Introduction. The association between sleep and mental health has been observed in the clinical context since individuals with a sleep disorder are more likely to suffer from a mental disorder. Medical students are at high risk in this respect due to the lack of sleep time because of their high workload. Objective. To evaluate a structural equation model predicting the presence of depression through the mediation of anxiety, based on sleep quality in medical students. Method. A quantitative, descriptive, cross-sectional study was conduct-ed with the medical students of the Autonomous University of the State of Quintana Roo from Chetumal, Quintana Roo, Mexico from February to November 2023. Participants completed a questionnaire assessing sociodemographic factors, sleep quality, anxiety, and depression symptoms. Results. Two hundred medical students with an average age of 19.9 years were surveyed to propose a Structural Equation Model, showing that poor sleep quality positively and significantly influences depression, with anxiety serving as a mediator. No direct association was found between poor sleep quality and depression. Discussion and conclusion. A high prevalence of poor sleep quality was observed (75%), surpassing the rates reported in Brazil (68.8%), China (19%), and Lithuania (40%). Moreover, the study showed that women students exhibited higher rates of anxiety and depression. This study underscores the association between sleep quality and mental health, demonstrating that poor sleep quality contributes to increased anxiety and depression among medical stu-dents.

				Keywords: Sleep quality, anxiety, depression, structural equation model, medical students.

				Resumen

				Introducción. La asociación entre el sueño y la salud mental se ha visto en el contexto clínico ya que las personas que presentan algún trastorno del sueño son más propensas a sufrir de algún trastorno mental. Los estudiantes de Medicina son una población en riesgo por el poco tiempo con el que cuentan para dormir. Objetivo. Evaluar un Modelo de Ecuaciones Estructurales que prediga la presencia de depresión mediado por la ansiedad de acuerdo con la calidad del sueño de los estudiantes. Método. Se realizó un estudio cuan-titativo, descriptivo y transversal con estudiantes de medicina de la Universidad Autónoma del Estado de Quintana Roo en Chetumal, Quintana Roo, México de febrero a noviembre del 2023. Los estudiantes fueron encuestados sobre factores sociodemográficos, calidad del sueño, así como síntomas de ansiedad y depre-sión. Resultados. Se encuestaron a 200 estudiantes con un promedio de edad de 19.9 años para proponer un Modelo de Ecuaciones Estructurales el cual demostró que una pobre calidad del sueño afecta positiva y significativamente en la depresión, siendo mediado por la ansiedad. No se encontró una asociación directa entre calidad del sueño y depresión. Discusión y conclusión. Se observó una gran prevalencia de pobre calidad del sueño (75%), superando lo reportado en Brasil (68.8%), China (19%) y Lituania (40%), demostran-do a su vez que las mujeres presentan ansiedad y depresión más frecuentemente. Este estudio demuestra que una pobre calidad del sueño contribuye a un incremento en los niveles de ansiedad y depresión de los estudiantes de Medicina.

				Palabras clave: Calidad del sueño, ansiedad, depresión, Modelo de Ecuaciones Estructurales, estudiantes de medicina.
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				INTRODUCTION

				Sleep is an essential component of life, required for learn-ing, undertaking physical activity, and maintaining both physical and mental health (Jalali et al., 2020). It is a crucial physiological function, the quality of which depends on a variety of environmental and intrinsic factors interacting with each other (Toscano-Hermoso et al., 2020).

				The functions of sleep have been summarized in the-oretical models from various areas of study, underlining its importance for neurodevelopment, neuronal synaptic plasticity, memory consolidation, metabolic functions, im-mune system regulation, general well-being, and survival (Miletínová & Bušková, 2021). These theories work to-gether to explain the ultimate purpose of sleep and suggest that insufficient or interrupted sleep can affect health. Poor sleep quality is associated with physical and psychological consequences such as mood disorders, anxiety, aggression, cognitive impairment, attention deficit disorder, autism, Prader-Willi syndrome, and Smith-Magenis syndrome (Clement-Carbonell et al., 2021; Garbarino, 2020).

				The term “sleep quality” in sleep medicine refers to various metrics, including total sleep time, sleep latency, ef-ficiency, maintenance, disturbances, and total wakefulness. It can be assessed objectively through polysomnography and actigraphy, or subjectively through sleep journals and retrospective questionnaires (Fabbri et al., 2021).

				Prevalence of poor sleep quality varies by sociodemo-graphic characteristics, with reports indicating that 22% to 65% of the general population experiences some form of sleep disorder (Yassin et al., 2020). In Mexico, the 2016 National Health and Nutrition Survey (ENSANUT) was the first to reveal a high prevalence of various sleep disorders among the adult population. It found that 28.4% of adults had short sleep duration, 18.8% suffered from insomnia, and 27.3% were at risk for obstructive sleep apnea (Gaona-Pi-neda et al., 2021). The 2018 National Survey on Health and Aging in Mexico (ENASEM) reported that 46.6% of women and 32.4% of men surveyed experienced frequent sleep difficulties, with a 2.2% increase for women in 2021. However, these studies focused primarily on adults aged 53 and older (Instituto Nacional de Estadística Geografía e In-formática [INEGI], 2018, 2021).

				Anxiety and depression are a significant health problem among university students in general (Mirza et al., 2021). However, several studies have evaluated differences in the prevalence of anxiety and depression between medical and non-medical students, finding that anxiety is significantly more prevalent in medical students (Moreira de Sousa et al., 2018). Findings are mixed for depression, with studies observing either higher or lower prevalence among medical undergraduates (Mirza et al.,2021). Regarding sleep quali-ty, several studies have demonstrated that medical students display more impairments in sleep quality (Corrêa et al., 

			

		

		
			
				2017) due to their demanding workloads, experiencing sig-nificant stress. This leads to less sleeping time, substance abuse to stay awake, poor sleep maintenance and distur-bances, and poor overall sleep quality, which can cause long-term mental health issues (McKinley et al., 2022; Pan-iagua et al., 2023;Yassin et al., 2020).

				Research has shown that poor sleep quality stemming from sleep deprivation negatively affects somatic, cogni-tive, emotional, and behavioral functions (Suardiaz Muro et al., 2020). A cross-sectional study by Oh et al., (2019) found a link between sleep disorders and psychiatric co-morbidities, with individuals at higher risk for insomnia more likely to experience anxiety and depression. Nearly half the participants with insomnia suffered from either anx-iety, depression, or both.

				These associations between sleep quality and depres-sion have been widely observed, with depression being known to cause poor sleep quality. Recently, however, more emphasis has been placed on sleep quality (Joo et al., 2022). The theoretical model of depression is based on cognitive vulnerability, whereby a self-concept of helplessness and low self-esteem are activated by catastrophic or negative events that interact with stressors to produce the condition (Nima et al., 2013). The same is true of anxiety, which is strongly associated with negative affectivity or the experi-ence of stressors and other negative emotional states (Ey-senck &Fajkowska, 2018). Poor sleep quality affects the regulatory mechanisms mentioned previously that enable a person to weather stressors and negative events.

				Research has shown that anxiety precedes depression in the elderly, and it has also been demonstrated that poor sleep quality can lead to either depression or anxiety (Chen et al., 2022). However, the association among these three variables remains unclear, especially since poor sleep qual-ity appears to precede both affective disorders, while anx-iety predicts the onset of depression. Anxiety is therefore hypothesized to have a mediating effect.

				The overall objective of the present research was to an-alyze the effect of sleep quality as a predictor of depression mediated by anxiety among medical students at the Autono-mous University of Quintana Roo (UAEQROO). The specif-ic objectives were to evaluate the prevalence of anxiety and depression in medical undergraduates from the first to fourth semesters, assess their sleep quality of students, and deter-mine whether poor sleep quality can predict the presence of depression or whether it needs to be mediated by anxiety.

				METHOD

				Study design 

				A quantitative, descriptive, cross-sectional study was con-ducted in a Health Sciences Division in the municipality of 
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				Othón P. Blanco, Chetumal, in the southern region of Quin-tana Roo, Mexico from February to November 2023.

				Subjects

				The study population included medical students from the first to fourth semesters at the Autonomous University of Quintana Roo. Sample size calculation for a finite popula-tion was performed with a 95% confidence interval and a 5% margin of error, yielding a total sample of 200 partici-pants selected by non-probabilistic convenience sampling.

				Inclusion and exclusion criteria

				Inclusion criteria for the study were being medical students of either sex enrolled in the first to fourth semesters, who were willing to participate, and provided their informed consent. Exclusion criteria included being under medical treatment for a mental disorder or having had a prior diag-nosis of anxiety or depression.

				Measurements

				Sociodemographic data

				Students were asked about their sex, age, family income, and the semester in which they were enrolled, and wheth-er they had had a prior diagnosis or treatment for mental health conditions. The last two questions were included for exclusion purposes and were not essential for the analysis of this study.

				Instruments

				Pittsburgh sleep quality index

				The Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality. This 24-item questionnaire provides information on various aspects of sleep, including sleep duration, latency, and the frequency and severity of sleep problems. It provides seven component scores, each rang-ing from 0 to 3, which are added to produce an overall score from 0 to 21. Higher scores indicate worse sleep quality. The PSQI evaluates sleep quality in the past month, dis-tinguishing between transient and persistent sleep disorders (Buysse et al., 1989). The instrument has demonstrated adequate reliability, with a Cronbach’s alpha of .83, and has been validated for use in populations with anxiety and Spanish-speakers (de la Vega et al., 2015).

				Hamilton anxiety scale

				The Hamilton Anxiety Scale comprises 14 items assessing the severity of anxiety symptoms. Each item is rated from 0 (absent) to 4 (severe). A total score ranging from 6 to 14 out of a maximum of 56 points indicates mild anxiety, while scores 

			

		

		
			
				greater than 15 denote moderate to severe anxiety (Instituo Mexicano de Seguridad Social [IMSS], 2010). The scale has a reliability index ranging from .79 to .86 (IMSS, 2010).

				Beck depression inventory

				The Beck Depression Inventory (BDI) includes 21 items scored from 0 to 3 based on symptom severity. It evaluates affective, cognitive, somatic, and vegetative symptoms. The total score ranges from 0 to 63 points, with scores over 20 indicating depression. For those with depression, scores are categorized as follows: 0 to 13 (minimal depression), 14 to 19 (mild depression), 20 to 28 (moderate depression), and 29 to 63 (severe depression) (Richter et al., 1998). The BDI has shown an average coefficient alpha of .75, with differ-ences between psychiatric (.88) and non-psychiatric (.82) populations (Jackson-Koku, 2016).

				Procedure

				Prior to the administration of the surveys, permission was requested from the university authorities. Once the inter-vention had been approved, students were invited to partic-ipate in the survey by asking the professor responsible for the primary health care program to give up an hour of his time during the classes associated with the program.

				Data collection took place from April to June 2023 us-ing Google Forms. During that time, a member of the re-search team spoke to students in their classrooms to request their collaboration. The researcher explained the objective of the research, the potential benefits, the minimal risks as-sociated with the project, and the inclusion, exclusion and elimination criteria. Students were also provided with an in-formed consent form containing more detailed information and, if they agreed to participate, were asked check the box with the option “Yes, I agree”. If they met the inclusion cri-teria, they continued filling out the survey under the super-vision of a research team member. The survey included the instruments previously mentioned (Pittsburgh Sleep Quality Index, Hamilton Anxiety Scale, and Beck Depression Inven-tory) and a sociodemographic data form asking about their family income, the semester in which they were enrolled, and their sex. Students were not allowed to participate if they had a prior diagnosis of anxiety or depression made by a medical practitioner, and/or were taking antidepressants.

				Once the sample quota had been reached, the survey was discontinued and data management proceeded. The fact that the survey was conducted on Google Forms, made it possible to download the data onto a spreadsheet. The data were downloaded onto a laptop and processed in Excel. The answers were assigned a numerical value so that missing values could subsequently be filled in with the mean scores of a given question. Once the process had been completed, the data were uploaded onto the Statistical Package for So-cial Sciences where they were analyzed.
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					Table 1

					Sociodemographic characteristics

				

				
					F

				

				
					%

				

				
					Sex

				

				
					Male

				

				
					84

				

				
					42%

				

				
					Female

				

				
					116

				

				
					58%

				

				
					Monthly family income in Mexican pesos

				

				
					$5,000–$10,000

				

				
					88

				

				
					44%

				

				
					$10,001–$20,000

				

				
					61

				

				
					30.5%

				

				
					$20,001–$30,000

				

				
					36

				

				
					18%

				

				
					$30,001–$40,000

				

				
					7

				

				
					3.5%

				

				
					>$40,001

				

				
					8

				

				
					4%

				

				
					Semester

				

				
					First semester

				

				
					75

				

				
					37.5%

				

				
					Second semester

				

				
					37

				

				
					18.5%

				

				
					Third semester

				

				
					39

				

				
					19.5%

				

				
					Fourth semester

				

				
					49

				

				
					24.5%

				

				
					Note: f = Frequency.

				

			

		

		
			
				Statistical analysis

				Descriptive statistics, including minimum and maximum values, arithmetic means, and standard deviation, were cal-culated using IBM SPSS Statistics 26. Normality of data was assessed using the Skewness and Kurtosis test. Pear-son’s correlation coefficient was used to analyze the lin-ear associations between study variables, indicating how changes in one variable relate to changes in another, with values ranging from -1 to +1 (Kirch, 2008).

				Structural Equation Modeling (SEM) was performed using EQS 6 to examine the effect of sleep quality on de-pression, mediated by anxiety.

				Practical, statistical, and population goodness-of-fit in-dicators were used to assess the relevance of the model. For statistical goodness-of-fit, the Chi-Square (χ2) statistic was employed to determine the relationship between nominal variables. The hypothetical model was deemed not relevant due to a significant p-value (p > .05) (Bentler, 2007). How-ever, the efficiency of the theoretical model was compared to a saturated model that includes all possible relationships between variables, as indicated by the Degrees of Freedom (df). Since the χ2 statistic can be influenced by sample size, relative χ2, calculated by dividing adjusted χ² by the degrees of freedom, was used (Field, 2024).

				Practical indicators yielded values close to 1.0, sug-gesting adequate goodness-of-fit for the model. Examples of these indicators include the Bentler-Bonett Normal-ized Goodness of Fit Index (BBNFI), the Bentler-Bonett Non-Normalized Goodness of Fit Index (BBNNFI), and the Root Mean Square Error of Approximation (RMSEA), which measures the mean population fit with a value ≤ .09.

				To further evaluate the impact of sex, a dependent vari-able on each measured value, a t-test was conducted to ana-lyze statistically significant differences between the groups (Field, 2024).

				Ethical considerations

				This study was submitted for approval to an institutional ethics committee with registration number CONBIOETI-CA-23-CEI-001-20231115 and was accepted. It complies with the Mexican General Health Law regarding health research, in accordance with Article 3, Section III, for the prevention and control of health issues. It is also based on Article 13, as it sought to uphold the principle of respect for the dignity and protection of the rights and well-being of every individual participating in this study. Moreover, it aimed to prioritize the benefits for participants over the foreseeable risks of the study, in line with Section IV of Ar-ticle 14. Additionally, informed consent was obtained, and the purpose of the study was explained to each participant, as required by Section V of Article 14, as well as Articles 20, 21 and 22.

			

		

		
			
				RESULTS

				Participants

				A total of 200 students were surveyed, with a mean age of 19.9 years. Of these, 42% were male (n = 84) and 58% fe-male (n = 116). Distribution by semester was as follows: 37.5% were in the first, 18.5% in the second, 19.5% in the third, and 24.5% in the fourth semester. Regarding family income, 44% of participants had an income ranging from $5,000 to $10,000 pesos, 30.5% had an income of $10,001 to $20,000 pesos, 18% had an income from $20,001 to $30,000 pesos, and 4% had an income of over $40,001 pe-sos (see Table 1).

			

		

		
			
				Univariate statistics 

				In Table 2, the univariate statistics regarding the minimum and maximum scores obtained are shown as well as the in-tern consistency acquired on each scale. Every one of them acquired an acceptable reliability according to Kaiser (Kai-ser, 1974).

			

		

		
			
				
					Table 2

					Univariate statistics of scales

				

				
					Items

				

				
					Min.

				

				
					Max.

				

				
					Mean

				

				
					SD

				

				
					Cronbach’s alpha

				

				
					Sleep quality

				

				
					.0

				

				
					2.53

				

				
					.867

				

				
					.426

				

				
					.77

				

				
					Anxiety

				

				
					.0

				

				
					2.69

				

				
					1.05

				

				
					.621

				

				
					.90

				

				
					Depression

				

				
					.0

				

				
					2.33

				

				
					.699

				

				
					.513

				

				
					.93

				

				
					Note: Min = Minimum, Max = Maximum, SD = Standard deviation.
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				Frequency of students with poor sleep quality

				Table 3 presents an assessment of the sleep quality ques-tionnaire, with a threshold value of 5 points established to categorize poor sleep quality. Students scoring above this threshold (> 5) were classified as having poor sleep quality. It was found that 71.5% of medical students in the basic cycles fell into this category, representing 143 of the 200 students surveyed. Conversely, students scoring 5 or less were classified as having acceptable sleep quality, account-ing for 28.5% of the sample, or 57 students.

				Frequency of students presenting with anxiety

				The anxiety questionnaire was analyzed to determine symp-tom severity. It was found that 14% of students had scores between 0 and 5, indicating no anxiety (n = 28). A score between 6 and 14 was observed in 39% of the sample, clas-sifying these students as having mild anxiety (n = 78). The remaining 47% of students scored 15 or higher, indicating moderate to severe anxiety (n = 94) (see Table 3).

				Frequency of students presenting with depression

				The depression scores revealed that 50% of students had minimal levels of depression, with scores of 13 or less. The remaining 50% exhibited some degree of depression, with 16% classified as having mild depression, 22% as having moderate depression, and 12% as having severe depression (see Table 3).

			

		

		
			
				Sex differences

				Differences in latent variables, both dependent and non-de-pendent, were examined by sex. The analysis revealed that there were no statistically significant differences between the sexes as regards sleep quality. However, variables such as anxiety (t = -2.108, p < .05, df = 198) and depression (t = -2.298, p < .05, df = 198) showed statistically significant differences by sex, with higher mean scores being observed for women in both cases (see Table 4).

			

		

		
			
				
					Table 3

					Frequencies and percentages of sleep quality, anxiety and depression

				

				
					Factors

				

				
					Assessment criteria, frequency and percentages

				

				
					Sk

				

				
					K

				

				
					Criteria

				

				
					f

				

				
					%

				

				
					Sleep quality

				

				
					.557

				

				
					.758

				

				
					Poor sleep quality

				

				
					> 5

				

				
					143

				

				
					71.5%

				

				
					Good sleep quality

				

				
					< 5

				

				
					57

				

				
					28.5%

				

				
					Anxiety

				

				
					.469

				

				
					-.554

				

				
					No anxiety

				

				
					0–5

				

				
					28

				

				
					14%

				

				
					Mild anxiety

				

				
					6–14

				

				
					78

				

				
					39%

				

				
					Moderate to severe anxiety

				

				
					≥ 15

				

				
					94

				

				
					47%

				

				
					Depression

				

				
					.617

				

				
					-.094

				

				
					Minimum 

				

				
					0–13

				

				
					100

				

				
					50%

				

				
					Mild 

				

				
					14–19

				

				
					32

				

				
					16%

				

				
					Moderate 

				

				
					20–28

				

				
					44

				

				
					22%

				

				
					Severe 

				

				
					29–63

				

				
					24

				

				
					12%

				

				
					Note: f = Frequency, Sk = Skewness, K = Kurtosis.

				

			

		

		
			
				
					Table 4

					Sex differences in poor sleep quality, anxiety, and depression

				

				
					Sex

				

				
					Levene test

				

				
					T test

				

				
					Variables

				

				
					Male

				

				
					Female

				

				
					Mean

				

				
					SD

				

				
					Mean

				

				
					SD

				

				
					F

				

				
					P

				

				
					t

				

				
					df

				

				
					P

				

				
					Poor sleep quality

				

				
					.83

				

				
					.45

				

				
					.89

				

				
					.40

				

				
					.11

				

				
					.7

				

				
					-.915

				

				
					19

				

				
					.36

				

				
					9

				

				
					31

				

				
					8

				

				
					1

				

				
					Anxiety

				

				
					.94

				

				
					.62

				

				
					1.12

				

				
					.60

				

				
					.03

				

				
					.8

				

				
					-

				

				
					19

				

				
					.03

				

				
					9

				

				
					44

				

				
					2.10

				

				
					8

				

				
					6

				

				
					8

				

				
					Depres-sion

				

				
					.60

				

				
					.54

				

				
					.76

				

				
					.48

				

				
					1.1

				

				
					.2

				

				
					-

				

				
					19

				

				
					.02

				

				
					49

				

				
					85

				

				
					2.29

				

				
					8

				

				
					3

				

				
					8

				

				
					Note: SD = standard deviation, F = levene statistic, P = p value, df = degrees of freedom, t = t statistics.

				

			

		

		
			
				Pearson’s correlation analysis

				A correlation analysis was performed of the scores obtained for sleep quality, depression, and anxiety. Pearson’s cor-relation coefficients were as follows: for sleep quality and anxiety, r = .75 (p < .01); for sleep quality and depression, r = .64 (p < .01); and for anxiety and depression, r = .76 (p < .01). Results indicate a strong association between vari-ables.

				Structural model

				The results of the structural model (Figure 1) indicate that the manifest variables, based on item set plots, exhibit ac-ceptable factorial weights for each of the first-order factors studied (poor sleep quality, anxiety, and depression). The analysis revealed that poor sleep quality has a positive, significant influence on the presence of depression, medi-ated by anxiety. However, no direct association was found between poor sleep quality and depression in medical stu-dents. This suggests that poorer sleep quality leads to in-creased anxiety, which, in turn, is associated with a higher incidence of depression.
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								Depression
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					.74

				

			

			
				
					.73

				

			

			
				
					.72

				

			

			
				
					.47

				

			

			
				
					.74

				

			

			
				
					.81

				

			

			
				
					.91

				

			

			
				
					.88

				

			

			
				
					.83

				

			

			
				
					.76

				

			

			
				
					.90

				

			

		

		
			
				DISCUSSION AND CONCLUSION

				Our study enabled us to establish an association between sleep quality, anxiety and depression, not merely as a gener-al interaction but also as a predictor that poor sleep quality leads to depression with anxiety as a mediator. It also made it possible to analyze the prevalence of these disorders in the medical student population in southeastern Mexico, un-derlining concerns about their high frequency.

				This study found that 75% of students reported poor sleep quality, higher than the prevalence reported by Perot-ta et al.(2021) in Brazil (68.8%), Feng et al.(2005) in Chi-na (19%), and Preišegolavičiūtė et al. (2010) in Lithuania (40%). Moreover, 86% of students experienced some de-gree of anxiety, while 50% had some degree of depression. These findings contrast with those of Elguera et al. (2021) in Peru, where only 56.7% of medical students reported some degree of anxiety and 37.2% reported insomnia.

				The high frequencies observed have significant im-plications, suggesting that many students have sleep and mental health issues that could become more severe over time. Findings by Landeros et al. (2019) from a longitudinal study in Mexico suggest that the prevalence of sleepiness, poor sleep quality, anxiety, and depression increases signifi-cantly over time.

				Consistent with studies by Moalla et al., (2020) in Tur-key, Zhang et al., (2023) in China, and Gregory et al., (2011) in the United Kingdom, poor sleep quality was found to be significantly related to higher anxiety and depression scores among medical students in this study. These associations are well established in psychiatry, where sleep disturbanc-es are recognized as symptoms of anxiety and depression. However, sleep disturbances may also precede these con-ditions by impairing emotional regulation (Gregory et al., 2011; O’Leary et al., 2017).

				The t-test conducted revealed statistically significant dif-ferences for anxiety and depression, with higher mean scores 

			

		

		
			
				Figure 1. Structural equation model of the effect of sleep quality on depression mediated by anxiety χ2 = 46.969(dof22), p <.001, relative χ2 = 1.86, BBNFI = .96, BBNNFI = .97, CFI = .98, RMSEA = .07, α Cronbach = .92, RHO coefficient = .95.

				Note: PSQ = Poor sleep quality, ANX = Anxiety, DPN = Depression, χ2 = Chi squared, χ2 relative = Chi squared relative, BBNFI = Bentler-bonnet normed fit index, BBNNFI = Bentler-bonnet non normed fit index, CFI = Comparative fit index, RMSEA = Root mean square error of approximation.

			

		

		
			
				being observed for women. This finding is consistent with Chen et al. (2022), who also reported higher mean scores in women for anxiety and depression, although their study identified differences in sleep quality with higher means for women, not found in the present study. Anxiety and depres-sion are known to affect women at higher rates than men, potentially due to biological factors or traditional gender roles (Gaus et al., 2015; McLean et al., 2011). For example, Arcand et al. (2020) found that higher masculinity was asso-ciated with lower symptoms of anxiety and depression.

				The results of the structural model (Figure 1) indicate that the factor loadings for each of the first-order factors—poor sleep quality, anxiety, and depression—are high and significant (p < .05), demonstrating convergent construct validity. Additionally, the structural coefficients between la-tent factors were lower than the factor loadings, confirming discriminant construct validity (Corral & Figueredo, 1999). The goodness-of-fit indicators for the statistical (χ²; rela-tive χ2, p < .001), practical (BBNFI, BBNNFI, CFI), and population (RMSEA) measures suggest that the theoretical model fits the empirical data well.

				Our study demonstrated that poor sleep quality posi-tively and significantly affects anxiety-mediated depression among medical students at the Health Sciences Division of the UAEQROO. These findings align with those of Zhu et al. (2023), who reported significant paths between sleep quality and anxiety and depression symptoms (a = .704), as well as between anxiety, depression, and students’ self-per-ceived health status (b = .448). They found that the indi-rect effect of sleep quality on self-perceived health status through anxiety and depression was greater than the direct effect (.227 and .315 respectively). This means that peo-ple with poor sleep quality who tend to experience anxiety and depression often perceive themselves as having lower health status, which affects their quality of life.

				This mediation effect is supported by Chen et al., (2022), who used the Sobel-Goodman mediation test, 

			

		

	
		
			
				Sleep Quality, Anxiety, and Depression

			

		

		
			
				137

			

		

		
			
				Salud Mental, Vol. 49, Issue 3, May-June 2026

			

		

		
			
				finding that PSQI scores were positively associated with Self-Rating Depression Scale (SDS) scores among medi-cal students. This association was partially mediated by State-Trait Anxiety Inventory (STAI) scores, accounting for 83.79% of the association after adjusting for potential confounders. This suggests that sleep quality impacts trait anxiety (β = 2.480, p < .001), which in turn affects depres-sion (β = .470, p < .001). However, unlike our study, a direct association between sleep quality and depression was also observed (β = .225, p < .001).

				The increase in depression and anxiety symptoms ap-pears to be associated with academic years with heavy theo-retical loads, which negatively impact sleep quality and con-tribute to anxiety and depression. Given the high demand for medical degree courses, characterized by rigorous schedules and multiple tasks, it is essential to design and implement interventions aimed at improving sleep hygiene. Effective strategies could include recommendations from the Acade-my of Cognitive Behavioral Therapy for Insomnia, which focus on modifying pre-sleep habits and optimizing the sleep environment. Other suggestions include engaging in activities that promote better sleep quality such as exercise and following a consistent sleep schedule, mainly in the clin-ical setting (Altena et al., 2020; Huang & Sullivan, 2021).

				The results of this study highlight the prevalence of mental disorders among medical students. They underline the need for the timely referral of students experiencing significant distress to university psychology clinics for counseling and, if necessary, further medical evaluation and treatment.

				However, it is important to acknowledge the limita-tions of this study. Firstly, the small sample size restricts the generalizability of the findings on poor sleep quality, anxiety, and depression to the broader population of medi-cal students. Nonetheless, the study highlights a significant increase in the prevalence of these mental health disorders over time, particularly in comparison with studies conduct-ed in other countries. 

				Additionally, the study excluded students previously diagnosed with and treated for mental health disorders. The presence or absence of mental health symptoms at the time of the survey was not assessed, which may have influenced the high prevalence observed.

				Another important consideration is that the cross-sec-tional design of the study limits the ability to draw causal inferences about the relationship between poor sleep qual-ity, anxiety, and depression. The structural equation model used in the study, while effective for modeling direct depen-dencies among these variables, does not allow for causal conclusions. A longitudinal study would be beneficial for determining whether students with poor sleep quality are more likely to develop anxiety and depression over time, particularly in clinical settings.
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ABSTRACT

Introduction. The association between sleep and mental health has been observed in the clinical context
since individuals with a sleep disorder are more likely to suffer from a mental disorder. Medical students are at
high risk in this respect due to the lack of sleep time because of their high workload. Objective. To evaluate
a structural equation model predicting the presence of depression through the mediation of anxiety, based
on sleep quality in medical students. Method. A quantitative, descriptive, cross-sectional study was conduct-
ed with the medical students of the Autonomous University of the State of Quintana Roo from Chetumal,
Quintana Roo, Mexico from February to November 2023. Participants completed a questionnaire assessing
sociodemographic factors, sleep quality, anxiety, and depression symptoms. Results. Two hundred medical
students with an average age of 19.9 years were surveyed to propose a Structural Equation Model, showing
that poor sleep quality positively and significantly influences depression, with anxiety serving as a mediator.
No direct association was found between poor sleep quality and depression. Discussion and conclusion.
A high prevalence of poor sleep quality was observed (75%), surpassing the rates reported in Brazil (68.8%),
China (19%), and Lithuania (40%). Moreover, the study showed that women students exhibited higher rates
of anxiety and depression. This study underscores the association between sleep quality and mental health,
demonstrating that poor sleep quality contributes to increased anxiety and depression among medical stu-
dents.

Keywords: Sleep quality, anxiety, depression, structural equation model, medical students.

RESUMEN

Introduccion. La asociacion entre el suefio y la salud mental se ha visto en el contexto clinico ya que las
personas que presentan algun trastorno del suefio son mas propensas a sufrir de algun trastorno mental.
Los estudiantes de Medicina son una poblacién en riesgo por el poco tiempo con el que cuentan para dormir.
Objetivo. Evaluar un Modelo de Ecuaciones Estructurales que prediga la presencia de depresién mediado
por la ansiedad de acuerdo con la calidad del suefio de los estudiantes. Método. Se realizé un estudio cuan-
titativo, descriptivo y transversal con estudiantes de medicina de la Universidad Auténoma del Estado de
Quintana Roo en Chetumal, Quintana Roo, México de febrero a noviembre del 2023. Los estudiantes fueron
encuestados sobre factores sociodemograficos, calidad del suefio, asi como sintomas de ansiedad y depre-
sion. Resultados. Se encuestaron a 200 estudiantes con un promedio de edad de 19.9 afios para proponer
un Modelo de Ecuaciones Estructurales el cual demostré que una pobre calidad del suefio afecta positiva y
significativamente en la depresién, siendo mediado por la ansiedad. No se encontrd una asociacién directa
entre calidad del suefio y depresién. Discusion y conclusion. Se observé una gran prevalencia de pobre
calidad del suefio (75%), superando lo reportado en Brasil (68.8%), China (19%) y Lituania (40%), demostran-
do a su vez que las mujeres presentan ansiedad y depresion mas frecuentemente. Este estudio demuestra
que una pobre calidad del suefio contribuye a un incremento en los niveles de ansiedad y depresién de los
estudiantes de Medicina.

Palabras clave: Calidad del suefio, ansiedad, depresion, Modelo de Ecuaciones Estructurales, estudiantes
de medicina.
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