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Abstract 

Background  Existing literature has not stablished the factors associated with sleep quality, which requires further 
research in the context of the mental health of future medical professionals. This study aimed to determine the preva-
lence and factors related to sleep quality in Latin American medical students during the COVID-19 pandemic.

Methods  Cross-sectional multicenter analytic study of secondary data analysis in Latin American medical students. 
The sampling was non-probabilistic snowball sampling. Sleep quality (Pittsburgh questionnaire) and its associa-
tion with psychosocial-academic variables, depressive symptoms (PHQ-9 questionnaire), anxious symptoms (GAD-7 
questionnaire), resilience (abbreviated CD-RISC questionnaire), eating disorder (EAT-26 questionnaire), physical activity 
(IPAQ questionnaire-short version), tobacco and alcohol consumption (ASSIST questionnaire) and burnout syndrome 
(Maslash questionnaire) were assessed. Prevalence ratios and 95% confidence intervals were estimated.

Results  Of 2019 medical students, the prevalence of poor sleep quality was 62.2% (95%CI: 60.00%-64.28%). In 
the multiple regression model, factors that were positively associated with poorer sleep quality were female sex (PR: 
1.13), moderate risk of smoking (PR: 1.08), the presence of moderate to severe depressive symptoms (PR: 2.19 and PR: 
2.14, respectively), as well as moderate and severe anxiety symptoms (PR: 1.21 and PR: 1.22, respectively). On the other 
hand, factors that were negatively associated with poorer sleep quality were having received training on COVID-19 
(PR: 0.95), having a history of COVID-19 (PR: 0.80), and having a high level of resilience (PR: 0.86).

Conclusion  It was found that 62.2% of students had poor sleep quality. Factors such as female sex, moderate risk 
of smoking, and depressive and anxious symptoms were associated with poor sleep quality, while COVID-19 train-
ing, history of the disease, and a high level of resilience were linked to better quality. These findings are key for public 
health, as poor sleep quality affects physical and mental health and academic performance, underscoring the impor-
tance of intervening on these factors to improve student well-being.
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Introduction
Sleep is a fundamental part of human physiology for 
proper functioning of the body, mental health and good 
quality of life [1]. In a pre-pandemic systematic review, 
it was found that the prevalence of poor sleep quality in 
medical students was 52.7% using the Pittsburgh Sleep 
Quality Index (PSQI) instrument, being more common 
in students from Europe (65.1%) and America (59.9%) 
[2]. Sleep deprivation in future physicians is a topic of 
great interest, as medical students find themselves in 
an environment marked by constant anxiety and stress 
[1–5]. Therefore, sleep deprivation can make them more 
susceptible to depressive disorders and affect their neu-
rocognitive and psychomotor performance [6].

The COVID-19 pandemic has affected the quality of 
sleep of the university population, especially medical stu-
dents, because they have had to adapt to new education 
measures during confinement and period of mandatory 
social isolation [7] Previous studies conducted during 
the first pandemic wave have estimated 45%, 48.1% and 
63.6% of poor sleep quality in medical students from 
India, Ethiopia and Thailand; respectively [8–10]. In Latin 
America, 68.4%, 82.5%, 78.16% and 43.4% of countries in 
Mexico, Ecuador, Brazil and Peru; respectively; have had 
poor quality of sleep [11–14]. In addition, variables such 
as depression, stress, anxiety, nomophobia (the term used 
to describe the fear or anxiety of being without a mobile 
phone or being unable to use it) [9, 14, 15], excess hours 
of classes, studies and clinical internships [16], Comor-
bidities, alcohol consumption once a month, anxiety and 
depressive symptoms have been documented as influenc-
ing factors of poor sleep quality in medical students dur-
ing the COVID-19 pandemic [17].

Studying sleep quality during the first wave of the 
COVID-19 pandemic is crucial due to the heightened 
uncertainty and significantly increased stress levels expe-
rienced by individuals during this period. The first wave 
of the pandemic was characterized by unprecedented 
global disruption, lockdowns, and a rapidly evolving 
health crisis, which led to an overwhelming sense of 
uncertainty and fear [17]. Studies have shown that such 
stressors can severely impact mental health, leading to 
higher levels of anxiety, depression, and sleep distur-
bances [5]. This period of heightened stress and uncer-
tainty is distinct from later waves, as it marked the initial 
shock of the pandemic, with individuals experiencing 
a lack of preparedness and understanding of the virus, 
which compounded psychological strain [18]. Previous 
research has often focused on the longer-term effects of 
the pandemic or on specific groups of individuals, such 
as healthcare workers or patients [19], but there is a gap 
in understanding the impact of the first wave on medi-
cal students, a group particularly vulnerable due to the 

academic and emotional pressures they face [20]. By 
focusing on this specific time frame, this study high-
lights the originality of exploring sleep quality amidst the 
unique challenges posed during the early stages of the 
COVID-19 pandemic, providing a deeper understand-
ing of how early stress and uncertainty affected sleep pat-
terns in Latin American medical students.

However, although previous investigations have been 
conducted on sleep quality and associated factors in 
human medical students, there is inconclusive evidence 
regarding this research question. First, most studies have 
not evaluated students from various medical schools in 
Latin America [21, 22]. Second, previous studies have not 
evaluated potential confounders (having received train-
ing in COVID-19, having resilience and frequent tobacco 
consumption), probably causing information bias [15, 
23]. Third, similar investigations have been designed 
with a descriptive approach [13, 24], absence of multiple 
models that estimate strength and magnitude of associa-
tion of confounding variables [25, 26], and limited rigor 
of biostatistical methods to identify factors influencing 
sleep quality [27–29]. Additionally, there is inconclusive 
evidence on the topic in the first wave, the most severe 
moment of the health emergency, since the vast majority 
have been conducted in the context of the second pan-
demic wave onwards [30, 31].

For these reasons, the objective of this research is to 
evaluate sleep quality and its associated factors in medi-
cal students in Latin America, during the first wave of the 
COVID-19 pandemic in 2020.

Methods
Study design and population
Secondary data analytic cross-sectional study, which 
identified the prevalence and factors associated with 
poor sleep quality in medical students from 13 Latin 
American countries (Argentina, Bolivia, Brazil, Chile, 
Colombia, Cuba, Ecuador, El Salvador, Mexico, Para-
guay, Peru and Venezuela) during the first pandemic 
wave period June 15 to September 15, 2020. The primary 
objective of the research was to identify whether resil-
ience was associated with post-traumatic stress disorder 
due to COVID-19.

The population consisted of medical students from 
Latin American and Caribbean countries. Universi-
ties eligible for the research were those where a Scien-
tific Society of Medical Students (SOCEM) or another 
scientific-academic group existed during the COVID-19 
pandemic.

In the primary study, we included students who were 
enrolled in the regular 2020-I cycle at their undergradu-
ate university, approved informed consent, and were 
18 years of age or older at the time of participation. We 
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excluded students who did not respond to the variables 
of interest in the questionnaires (n = 461) and those who 
did not provide consent (n = 200). In the secondary data 
analysis study, all records of students who had completed 
the variables of interest were included.

The sample size calculation for the primary study was 
based on the following parameters: 80% power, 95% sta-
tistical significance, and a Pearson correlation coefficient 
of 0.108 between post-traumatic stress symptoms and 
resilience traits, derived from a previous study of Ameri-
can medical students without COVID-19 ([34]). Using 
the Epidat program, the minimum required sample size 
was determined to be 670 students. A 35% loss to follow-
up and a 40% rejection rate were factored in, resulting in 
a final sample of 2,680 medical students.

Sampling method and sample size calculation
The sampling was non-probabilistic snowball sampling, 
which consists of sharing the link containing the ques-
tionnaire. For the sample calculation, the Epidat program 
was used, which showed that the minimum sample is 
670 students. A 35% loss to follow-up and 40% rejection 
rate were added, giving a final sample of 2680 medical 
students.

A statistical power of 99.99% was estimated, both for 
the covariates of resilience and depressive symptoms. 
The rationale for this calculation was supported by the 
proportions of inadequate sleep quality in two distinct 
groups: those with a low level of resilience (p1 = 0.674) 
and those with a high level of resilience (p2 = 0.535). In 
addition, the respective sample sizes were considered, 
with n1 = 1262 for the low resilience group and n2 = 757 
for the high resilience group. For depressive symptoms, 
an additional power estimation was performed using 
the proportions of inadequate sleep quality in the group 
without depressive symptoms (p1 = 0.302) and in the 
group with depressive symptoms (p2 = 0.726), with sam-
ple sizes of n1 = 496 for the group without depressive 
symptoms and n2 = 1523 for the group with depressive 
symptoms.

Procedures
For the present study, a person in charge (a medical 
student) was sought for each university in all the Latin 
American countries through the dissemination of posters 
in social networks of students who were affiliated to the 
Latin American Federation of Scientific Societies of Med-
ical Students where the integrated societies are located.

The selected students were provided with training 
sessions via online platforms, during which they were 
informed about the study’s objectives, ethical consid-
erations, and the importance of accurate data collec-
tion. Training included detailed instructions on how to 

explain the informed consent process to participants, 
how to guide them through the questionnaire, and how 
to ensure that the data collection process adhered to 
ethical and methodological standards.

The chosen students shared information about the 
study and requested voluntary participation to stu-
dents, prior acceptance of informed consent, pro-
ceeded to disseminate the link containing the data 
collection form. Data collection was carried out during 
the months of June to September 2020, during which 
time the students were in home isolation, a measure 
generally implemented by governments across the 
participating countries to limit the spread of COVID-
19 during the first wave of the pandemic, though the 
specifics and enforcement of this measure varied by 
country, depending on local government policies. Data 
collection was carried out using the REDCap (Research 
Electronic Data Capture) program [32–34]. This data 
collection tool is widely useful for conducting research 
of various epidemiological designs [35]. The time to fill 
out the questionnaire was approximately 20 min.

Given the sensitive nature of the study, which involves 
mental health during the pandemic, strict measures 
were taken to ensure the privacy and anonymity of all 
participants. The data collection process was entirely 
online through the REDCap platform, which ensures 
secure data storage and encrypted transmission. Par-
ticipants’ personal identifiers were not collected, and 
all responses were anonymized to protect their identity. 
The informed consent process explicitly assured partic-
ipants that their responses would remain confidential 
and used solely for the purpose of this study. Addition-
ally, data access was restricted to the research team, 
and no identifiable information was shared. The study 
followed ethical guidelines and adhered to relevant data 
protection laws to maintain participant confidentiality 
throughout the study.

Instruments
Dependent variable
Pittsburgh Sleep Quality Index Questionnaire: evaluates 
the quality of sleep in the last month through 19 ques-
tions organized into 7 components (subjective sleep qual-
ity, latency, duration, efficiency, sleep disturbances, use 
of sleeping medication, daytime dysfunction) whose total 
score varies between 0 and 21 points, where 5 points or 
more is an indicator of poor sleep quality [36].

The Spanish version of the PSQI has been validated in 
a population of Peruvian students [37] and shows good 
internal consistency, with a Cronbach’s α coefficient 
greater than 0.90 [38]. For Brazilian participants, the Por-
tuguese version of the PSQI was used [39].
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Main independent variables
Sociodemographic, socio-educational, and other data 
section: general variables were identified such as age in 
years, sex (female and male), marital status (yes/no), reli-
gion (none, Catholic and other), having children (yes/
no), number of family members, child’s role in the family 
(yes/no) where denotes whether the participant primarily 
assumes the role of a son within their family structure, 
body mass index (underweight, normal, overweight and 
obesity), referred diagnosis of high blood pressure (yes/
no) [40], referred diagnosis of diabetes mellitus (yes/no), 
personal history of mental health (yes/no), which refers 
to any self-reported history of mental health diagnoses, 
treatments, experienced by the participant prior to the 
study period, confirmed by a healthcare professional. The 
variables related to education were divided into: type of 
university (national and private), year of study catego-
rized (preclinical/ clinical), remote/virtual academic load 
(yes/no), belongs to an extracurricular group (yes/no), 
in-person and/or virtual training on COVID-19 (yes/
no). Likewise, information related to COVID-19 was col-
lected: compliance with social isolation measures (yes/
no), perception of the severity of the pandemic (yes/
no), family member diagnosed with COVID-19 (yes/
no), family member who died due to COVID-19 (yes/

no), confidence in the government’s ability to manage 
the COVID-19 pandemic (yes/no), and personal history 
of COVID-19 (yes/no). In Figure 1, the Directed Acyclic 
Graph (DAG) illustrating the relationships between the 
various factors and sleep quality is presented.

Secondary independent variables
CD-RISC (Resilience) 10 items: which consists of 10 
items, with a Cronbach’s alpha of 0.89 (general popula-
tion) and a test–retest reliability of 0.87 [41]. It is evalu-
ated through a Likert scale with 5 options with a score of 
0–4. Which uses a Likert scale of 0 “never”, 1 “rarely”, 2 
“sometimes”, 3 “often” and 4 “almost always” [42]. A score 
above 30 points suggests a high level of resilience [43, 44]. 
In general, it shows excellent psychometric properties 
and allows efficient measurement of resilience [45]. It has 
been used in the COVID-19 context [43, 45–47].

Eating Disorder Questionnaire (EAT-26): made up of 26 
questions that are subdivided into 3 domains (bulimia, 
preoccupation with food and oral control) [48]. The 
responses have 6 alternatives scored in a positive direc-
tion with the symptoms: Always = 3, Very often = 2, 
Often = 1, Sometimes = 0, Rarely = 0 and never = 0. A 
score greater than 20 suggests the presence of an eating 

Fig. 1  DAG of Factors Associated with Sleep Quality among Medical Students
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disorder. It has been validated in Peruvian university stu-
dents with a reliability coefficient of 0.90 [49].

Physical Activity Questionnaire (IPAQ-S): assesses 
physical activity in the last 7 days. It consists of 9 items 
that are scored on a five-point scale, where 1 = low level 
and 5 = high level of physical activity [50]. The first 8 
questions are useful for scoring and question 9 allows you 
to know the reasons why you did not do physical activity 
that week [51]. It has been validated in Peru with internal 
consistency using a Cronbach’s alpha of 0.80 [52].

Maslach Burnout Inventory: it consists of 22 items, it 
is distributed in three scales called emotional exhaus-
tion (EA), personal accomplishment at work (PR), and 
depersonalization (DP). Which are used using a Lik-
ert scale that has scores of 0 “never”, 1 “almost never”, 2 
“sometimes”, 3 “regularly”, 4 “quite a few times”, 5 “almost 
always” and 6 “always”. The reliability values of the scales 
also show high internal consistency in Spanish-speaking 
health personnel (α = 0.88) [53]. For its identification in 
Peruvian health personnel, it is recommended to use cut-
off points predetermined by the creator of the instrument 
(AE > 26, DP > 9 RP < 34) [54–56].

Generalized Anxiety Disorder Scale (GAD-7): assesses 
the presence of anxiety symptoms. A cut-off point was 
identified that optimized sensitivity (89%) and specific-
ity (82%) [57]. It consists of 7 items where scores vary 
from 0 (not at all) and 3 (almost every day) [58, 59]. It 
is categorized into absence of anxious symptoms (0 to 4 
points), mild (5 to 9 points), moderate (10 to 14 points) 
and severe (15 to 21 points) anxious symptoms. There-
fore, the total score ranges from 0 to 21. Reliability (inter-
nal consistency) was high; Cronbach’s alpha = 0.87 [60].

Patient Health Questionnaire-9 (PHQ-9): evaluates 
symptoms of depression, and is easy to use in the context 
of the primary care system in Peru [61]. It consists of 9 
items that evaluate the presence of depressive symptoms 
(corresponding to DSM-IV criteria) present in the last 2 
weeks. Each item has a severity index corresponding to: 
0 = "never", 1 = "some days", 2 = "more than half of the 
days" and 3 = "almost every day". Which presents catego-
ries of none ". 0 to 4", mild "5 to 9", moderate "10 to 14", 
moderately-severe "15 to 19" and severe "20 to 27". It has 
acceptable internal consistency with a Cronbach’s alpha 
coefficient of 0.83. and high sensitivity (88%) and speci-
ficity (92%) values [62].

Substance use questionnaire of Alcohol, Smoking and 
Substance Involvement Screening Test (ASSIST): consists 
of 8 questions that inquire about substance use in the 
last 3 months. The type of risk that exists for tobacco and 
alcohol consumption is interpreted: low (0 to 10 points), 
moderate (11 to 26 points) and high (25 to maximum). 
It has been validated in the Spanish-speaking popula-
tion [63]. Excellent internal consistency was found in 

Spanish-speaking patients with psychiatric disorders 
with total risk scores (TSI) “(α = 0.92 and ω = 0.93) and 
for each substance (SSI) (α = 0.88 – 0.96 and ω = 0.89 – 
0.95)” [12]. With a sensitivity and specificity evaluated in 
Mexican university students that when using a score of 8 
as a cut-off point is 83.8% and 80%, respectively [64].

Statistical analysis
In the descriptive analysis, absolute and relative frequen-
cies of categorical variables were shown. In the case of 
numerical variables, mean and standard deviation were 
reported for variables with normal distribution; other-
wise, median and interquartile range were presented 
for those with non-normal distribution. In the bivariate 
analysis, the association between sleep quality and the 
rest of the variables was evaluated using the chi-square 
test of independence for categorical variables, and in the 
case of numerical variables, the Mann Whitney U test 
was used, after evaluating the assumption of non-normal 
distribution.

In the simple regression analysis, it was decided to 
include all the variables in the study because they were 
significantly associated with the outcome (p < 0.05). The 
variables that were significantly associated in the sim-
ple analysis included: sex, remote/virtual academic load, 
belonging to an extracurricular group, in-person and/
or virtual training on COVID-19, religion, role of child 
in the family, personal history of COVID-19, personal 
mental health history, physical activity level, risk of eat-
ing disorder, burnout syndrome, resilience, tobacco con-
sumption, alcohol consumption, depressive symptoms, 
and anxiety symptoms.

In the multiple multivariate analysis, only these vari-
ables were included, using the generalized linear model 
with the Poisson family, log link function, and robust 
variance. The host country was included as a cluster to 
account for the possible intra-cluster correlation. Collin-
earity was evaluated in the independent variables. Preva-
lence ratios (PR) and 95% confidence intervals (95%CI) 
were estimated. Statistical analysis was performed in 
Stata v.17.0 (StataCorp LP, College Station, TX, USA).

The use of the Poisson regression model with the GLM 
framework was based on its appropriateness for analyz-
ing binary outcome data in cross-sectional studies. The 
Poisson regression model is particularly well-suited to 
estimate probabilities of binary outcomes and provides a 
flexible approach to modeling the relationships between 
predictors and outcomes, especially when using the log 
link function. This method is advantageous when the 
outcome variable represents counts or binary data, and 
allows for better interpretation in terms of prevalence 
ratios (PR) rather than odds ratios, which is more suitable 
for prevalence-based data. Additionally, robust standard 
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errors were used to account for potential overdispersion 
and clustering effects, adjusting for the intra-cluster cor-
relation (country), improving the precision of our esti-
mates. The cluster function was incorporated to adjust 
for correlations within clusters, which helps to prevent 
the underestimation of variances and biases in the esti-
mates [65].

Results
Characteristics of medical students, descriptive analysis
The median age of participants was 21 years, with an age 
range from 19 to 23 years. More than half of the partici-
pants were male (64.6%). The majority of the study popu-
lation came from Peru (50.5%) and Colombia (21.5%). In 
terms of university type, 52% were enrolled in national/
public universities. The distribution across the five aca-
demic years was relatively similar. Over half (57.8%) of 
participants reported receiving some form of training on 
COVID-19.

Regarding health data, 3.5% of students reported hav-
ing been infected with COVID-19. A high level of physi-
cal activity was reported by 54.5% of the participants, 
while 10.2% were identified as having a relevant risk for 
eating disorders. Mild depressive and anxiety symptoms 
were the most frequent, with 32.0% and 31.5%, respec-
tively. Only 1.8% and 1.2% of participants reported being 
hypertensive and diabetic, respectively. Furthermore, 
94.8% of the participants reported adhering to manda-
tory social isolation measures. Poor sleep quality was 
present in the majority of students (62.2%) (95% CI: 
60.00%−64.28%) (Table 1). 

Sleep quality—Pittsburgh Sleep Quality Index 
Questionnaire
In Fig.  2, 29% reported having trouble falling asleep 
within the first half-hour at least 3 or more times a week. 
Additionally, 21.2% indicated waking up during the night 
or early morning one or two times a week. Furthermore, 
15.8% reported experiencing nightmares one or two 
times a week. Regarding medication usage, 4.9% reported 
taking sleep medication one or two times a week. Lastly, 
23.6% reported feeling drowsy while engaged in activities.

The 32.9% of medical students mentioned experiencing 
poor overall sleep quality, while 6.2% reported very poor 
sleep quality. Figure 3.

Characteristics associated with poor sleep quality, 
in bivariate analysis
A significant association was observed between sleep 
quality and current year of study (p = 0.015) and gender 
(p < 0.001). Students who did not participate in extra-
curricular groups had a higher proportion of poor sleep 
quality compared to those who did participate (64.2% 

Table 1  Characteristics of medical students (n = 2019)

Characteristics N (%)

Age (years)a 21 (19–23)

Sex

  Female 715 (35.4)

  Male 1304 (64.6)

Remote/virtual academic load

  No 425 (21.1)

  Yes 1593 (78.9)

Belongs to extracurricular group

  No 1314 (65.1)

  Yes 704 (34.9)

In-person and/or virtual training on COVID-19

  No 852 (42.2)

  Yes 1167 (57.8)

Religion

  None 491 (24.3)

  Catholic 1 305 (64.6)

  Not Catholic 223 (11.1)

Rol of child in the family

  No 54 (2.7)

  Yes 1965 (97.3)

Personal history of COVID-19

  No 1948 (96.5)

  Yes 71 (3.5)

Family member diagnosed with COVID-19

  No 958 (47.5)

  Yes 1061 (52.6)

Family member deceased from COVID-19

  No 1813 (89.8)

  Yes 206 (10.2)

Personal mental health history

  No 1792 (88.8)

  Yes 227 (11.2)

Physical activity level

  Low 738 (36.6)

  Moderate 180 (8.9)

  High 1101 (54.5)

Risk of eating disorder

  Not clinically relevant 1814 (89.9)

  Relevant 205 (10.2)

Burnout Syndrome

  No 1990 (98.6)

  Yes 29 (1.4)

Resilience

  Low 1262 (62.5)

  High 757 (37.5)

Tobacco consumption

  Low 739 (79.6)

  Moderate 186 (20.0)

  HIgh 4 (0.4)
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vs 58.2%; p = 0.008). Students from national universi-
ties had a higher proportion of poor sleep quality com-
pared to those from private universities (58.5 vs 66.1%; 
p < 0.001) Students who were diagnosed with COVID-19 
had a higher proportion of poor sleep quality compared 
to those who were not diagnosed (p = 0.043). Perception 
of pandemic severity was also associated with sleep qual-
ity (p = 0.009). Students with a history of mental health 

problems had a significantly higher proportion of poor 
sleep quality (80.2% vs. 59.9%; p < 0.001). The presence 
of eating disorder (EAT-26) was associated with a higher 
proportion of poor sleep quality (75.1% 60.7%; p < 0.001). 
Students with low levels of physical activity had a higher 
proportion of poor sleep quality relative to those with 
high levels of physical activity (68.8% vs. 56.3%; p < 0.001). 
Those with burnout symptoms had a higher proportion 
of poor sleep quality (82.8% vs. 61.9%; p = 0.021). Stu-
dents with moderate risk of tobacco (74.7% vs. 64.6%; 
p = 0.011) and alcohol (77.1% vs. 65.4%; p = 0.049) use 
had a higher proportion of poor sleep quality (Table 2). 

Characteristics associated with poor sleep quality, 
in simple and multiple regression analyses
In the multiple regression model, we found that female 
students had a 13% higher prevalence of poor sleep 
quality compared to male students (PR: 1.13; 95%CI: 
1.07–1.21). Participation in COVID-19 training was asso-
ciated with a 5% lower prevalence of poor sleep quality 
compared to students who had not been trained (PR: 
0.95; 95%CI: 0.90–1.00). Students who had been diag-
nosed with COVID-19 showed a 20% lower prevalence of 
poor sleep quality compared to those who had not been 
diagnosed (PR: 0.80; 95%CI: 0.66–0.98). Students with 
high resilience had a 14% lower prevalence of poor sleep 
quality compared to other students (PR: 0.86; 95%CI: 
0.77–0.96). Students with moderate to severe and severe 
depressive symptoms showed a 119% (PR: 2.19; 95%CI: 
1.53–3.13) and 114% (PR: 2.14; 95%CI: 1.47–3.11) higher 
prevalence of poor sleep quality, respectively, com-
pared to those without depressive symptoms. Students 

Table 1  (continued)

Characteristics N (%)

Alcohol consumption

  Low 827 (89.0)

  Moderate 96 (10.3)

  HIgh 6 (0.7)

Depressive symptoms

  None 496 (24.6)

  Mild 646 (32.0)

  Moderate 410 (20.3)

  Moderate to Severe 285 (14.1)

  Severe 182 (9.0)

Anxiety symptoms

  None 876 (43.4)

  Mild 636 (31.5)

  Moderate 316 (15.7)

  Severe 191 (9.5)

Sleep quality

  Good 764 (37.8)

  Bad 1255 (62.2)
a Median (25th percentile—75th percentile)

Fig. 2  Distribution of Responses on the Pittsburgh Sleep Quality Index (PSQI) among Medical Students
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with moderate and severe anxious symptoms showed 
a 21% (PR: 1.21; 95%CI: 1.05–1.38) and 22% (PR: 1.22; 
95%CI: 1.07–1.39) higher prevalence of poor sleep qual-
ity, respectively, compared to those without anxious 
symptoms. Moderate risk of tobacco use increased the 
prevalence of poor sleep quality by 8% (PR: 1.08; 95%CI: 
1.02–1.14) (Table 3and Fig. 1).

Discussion
Prevalence of poor sleep quality
We found that 6 out of 10 students (62.2%) presented 
poor sleep quality. Similar results were reported in Bra-
zil [66], Tunisia [64] and Anhui, China [65] where 78.2%, 
72.5% and 74.3% of medical students had poor qual-
ity sleep during the COVID-19 pandemic; respectively. 
This is similar to what was found in Peru, since in Lima 
60.1% [67] and 83.9% [68] of medical students reported 
insomnia during the first wave of COVID-19, and poor 
quality of sleep the month before the second pandemic 
wave; respectively. Likewise, similar results were found 
in medical students from other regions of Peru; since, in 
Chiclayo [68], The prevalence of poor sleep quality was 
89.5% during the first wave of COVID-19 and, in Piura 
of 63.7% during the second wave. This trend was not only 
evident in medical students, but also in university stu-
dents from different countries such as Taiwan, China, 
Ireland, Malaysia, South Korea, the Netherlands and the 
United States with prevalence of poor sleep quality rang-
ing between 42.7%. to 67.2% [69]. However, our results 
are superior to those described in other universities in 
China [22, 70] and in Greece [71] where the prevalence of 
poor sleep quality in medical students was 18.2%, 33.2% 
and 52.4%; respectively.

These differences could be explained because the 
population surveyed in China [72] and Greece [71], 
it was in the second wave and the second year of the 
pandemic, respectively. Therefore, having previous 
experience, they probably would have already been 
able to adapt to this new reality. While, in the study by 
Xie et  al. [73]. The lower prevalence than that found 
in our study could be due to the fact that the medical 
students surveyed, when the pandemic began, were 
not at the university but on vacation, which could help 
reduce their stress; In addition, the classes were imme-
diately adapted to the virtual modality without delay or 
exposure of the students. Although medical students 
have poor sleep quality reported globally [74], Dur-
ing the pandemic this situation worsened. This could 
have been due to confinement that caused forced life-
style changes and less time for socialization [75], caus-
ing students’ stress to increase and therefore their 
quality of sleep to worsen [76], also negatively affect-
ing your immune system [77]. These results also can 
be influenced by the sociocultural context and gov-
ernment response to the COVID-19 pandemic played 
significant roles in shaping individuals’ adaptation to 
stress and, consequently, their sleep quality. In many 
countries, government measures such as lockdowns, 
social distancing, and travel restrictions created an 
environment of uncertainty, fear, and isolation, which 
increased stress levels. In cultures with strong commu-
nal bonds and social networks, the lack of face-to-face 
interactions and support may have heightened feelings 
of loneliness and anxiety, leading to disrupted sleep 
patterns [78]. Conversely, in more individualistic soci-
eties, the heightened pressure to adapt independently 

Fig. 3  Assessment of sleep quality in medical students, according to the Pittsburgh Sleep Quality Index (PSQI)
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Table 2  Characteristics associated with good sleep quality in medical students, bivariate analysis

Variables Quality Sleep p*

Good (n = 764) Bad (n = 1 255)

n(%) n(%)

Age (years)*** 21 (19–23) 21 (19–23) 0.022**
Sex  < 0.001
  Female 321 (44.9) 394 (55.1)

  Male 443 (34.0) 861 (66.0)

Type of university  < 0.001
  Nationa or Public 435 (41.5) 614 (58.5)

  Private 329 (33.9) 641 (66.1)

Country  < 0.001
  Argentina 22 (31.0) 49 (69.0)

  Bolivia 41 (27.0) 111 (73.0)

  Brasil 7 (36.8) 12 (63.2)

  Chile 0 (0.0) 1 (100.0)

  Colombia 151 (34.8) 283 (65.2)

  Cuba 2 (100.0) 0 (0.0)

  Ecuador 28 (26.2) 79 (73.8)

  El Salvador 0 (0.0) 1 (100.0)

  México 4 (100.0) 0 (0.0)

  Paraguay 37 (63.8) 21 (36.2)

  Panamá 0 (0.0) 1 (100.0)

  Perú 400 (39.3) 619 (60.8)

  Venezuela 72 (48.0) 78 (52.0)

Study year (categorized) 0,472

  Preclinical years 442 (38.5) 705 (61.5)

  Clinical years 322 (37.0) 549 (63.0)

Remote/virtual academic load 0,054
  No 178 (41.9) 247 (58.1)

  Yes 586 (36.8) 1 007 (63.2)

Belongs to extracurricular group 0,008
  No 470 (35.8) 844 (64.2)

  Yes 294 (41.8) 410 (58.2)

In-person and/or virtual training on COVID-19 0,213

  No 309 (36.3) 543 (63.7)

  Yes 455 (39.0) 712 (61.0)

Status civil of single 0,203

  No 27 (45.8) 32 (54.2)

  Yes 737 (37.6) 1 223 (62.4)

Religion 0,502

  None 196 (39.9) 295 (60.1)

  Catholic 488 (37.4) 817 (62.6)

  Not Catholic 80 (35.9) 143 (64.1)

Having of children 0,376

  No 736 (37.7) 1 218 (62.3)

  Yes 28 (43.1) 37 (56.9)

Number of members in the family** 4 (3—5) 4 (3—5) 0.867**

Rol of child in the family 0,031
  No 28 (51.9) 26 (48.2)

  Yes 736 (37.5) 1 229 (62.5)
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Table 2  (continued)

Variables Quality Sleep p*

Good (n = 764) Bad (n = 1 255)

n(%) n(%)

BMI (categorized) 0,347

  Under weight 32 (39.0) 50 (61.0)

  Normal 506 (37.9) 831 (62.2)

  Overweight 197 (39.2) 305 (60.8)

  Obesity 29 (29.6) 69 (70.4)

Arterial hypertension 0,574

  No 752 (37.9) 1 231 (62.1)

  Yes 12 (33.3) 24 (66.7)

Mellitus diabetes 0,697

  No 754 (37.8) 1 241 (62.2)

  Yes 10 (41.7) 14 (58.3)

Complies with social isolation measures 0,226

  No 46 (43.4) 60 (56.6)

  Yes 718 (37.5) 1 195 (62.5)

Perception of the severity of the pandemic 0,009
  Very serious 442 (35.3) 809 (64.7)

  Serious 306 (41.6) 429 (58.4)

  Mild/Not serious 16 (48.5) 17 (51.5)

Confidence in the government’s ability to manage the COVID-19 
pandemic

0,112

  No 575 (36.9) 983 (63.1)

  Yes 189 (41.0) 272 (59.0)

Personal history of COVID-19 0,043
  No 729 (37.4) 1 219 (62.6)

  Yes 35 (49.3) 36 (50.7)

Family member diagnosed with COVID-19 0,680

  No 367 (38.3) 591 (61.7)

  Yes 397 (37.4) 664 (62.6)

Family member deceased from COVID-19 0,444

  No 681 (37.6) 1 132 (62.4)

  Yes 83 (40.3) 123 (59.7)

Personal mental health history  < 0.001
  No 719 (40.1) 1 073 (59.9)

  Yes 45 (19.8) 182 (80.2)

Physical activity level  < 0.001
  Low 230 (31.2) 508 (68.8)

  Moderate 53 (29.4) 127 (70.6)

  High 481 (43.7) 620 (56.3)

Risk of eating disorder  < 0.001
  Not clinically relevant 713 (39.3) 1 101 (60.7)

  Relevant 51 (24.9) 154 (75.2)

Burnout Syndrome 0,021
  No 759 (38.1) 1 231 (61.9)

  Yes 5 (17.2) 24 (82.8)

Resilience  < 0.001
  Low 412 (32.7) 850 (67.4)

  High 352 (46.5) 405 (53.5)
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to new norms and work-from-home arrangements 
may have exacerbated stress and sleep disturbances, as 
people struggled with balancing work, home life, and 
uncertainty about the future [79].

It is necessary to mention that although the median 
age of the participants is reported as 21 years, this 
age range may have important implications for sleep 
quality. Young adulthood is a period characterized by 
significant changes in lifestyle, academic and social 
pressures, and increased use of technology, all of 
which can contribute to maladaptive sleep patterns. 
Research has shown that individuals in this age group 
are more likely to experience irregular sleep schedules, 
delayed sleep onset, and insufficient sleep, which can 
be exacerbated by stress, anxiety, and the use of elec-
tronic devices late at night [80]. Additionally, sleep 
disturbances during this stage can have long-term con-
sequences on mental health, cognitive performance, 
and overall well-being [65]. Therefore, understanding 
the relationship between age and sleep quality in this 
demographic is essential for developing interventions 
to promote healthy sleep habits among young adults.

Factors associated with poor sleep quality
Female students had a 14% higher prevalence of poor 
sleep quality. This is similar to what was found in Italy 
[29] and Greece [71] where female medical students had 
more sleep problems, and also agrees with what was 
reported in Turkey [19], where female sex was found as 
a risk factor for poor sleep quality in sixth-year medical 
students and medical residents. Likewise, in China [72], 
the prevalence of poor sleep quality in medical students 
was significantly higher in women (35.8%) compared to 
men (28.7%, p = 0.019), and, in this last group, they were 
less likely to suffer from poor quality sleep (OR: 0.74). It 
coincides with what was found in Venezuela [81], where 
female medical students had more insomnia and hyper-
insomnia (p = 0.036 and 0.016, respectively) during 
the COVID-19 pandemic. This is contrary to what was 
described by Tahir et al.[29, 19] in the Dominican Repub-
lic, Mexico, Egypt, Guyana, India, Pakistan and Sudan; by 
López Pesántez et al. [81] in Ecuador; and by Fernandes 
et al. [54] in Brasil, who found no significant differences 
regarding sleep quality between male and female medi-
cal students during the COVID-19 pandemic. Finally, it 

Table 2  (continued)

Variables Quality Sleep p*

Good (n = 764) Bad (n = 1 255)

n(%) n(%)

Tobacco consumption 0,011
  Low 262 (35.5) 477 (64.6)

  Moderate 47 (25.3) 139 (74.7)

  HIgh 0 (0.0) 4 (100.0)

Alcohol consumption 0,049
  Low 286 (34.6) 541 (65.4)

  Moderate 22 (22.9) 74 (77.1)

  HIgh 1 (16.7) 5 (83.3)

Depressive symptoms  < 0.001
  None 346 (69.8) 150 (30.2)

  Mild 253 (39.2) 393 (60.8)

  Moderate 84 (20.5) 326 (79.5)

  Moderate to Severe 54 (19.0) 231 (81.1)

  Severe 27 (14.8) 155 (85.2)

Anxiety symptoms  < 0.001
  None 486 (55.5) 390 (44.5)

  Mild 196 (30.8) 440 (69.2)

  Moderate 51 (16.1) 265 (83.9)

  Severe 31 (16.2) 160 (83.8)
*  p value of categorical variables calculated with the Chi Square test
**  P value of categorical—numerical variables calculated with the U test (Mann–Whitney)
*** Median—interquartile range
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Table 3  Characteristics associated with good sleep quality in medical students, in simple and multiple regression analysis

Variables Sleep Quality

Simple regression Multiple regression

PR IC 95% p* PR IC 95% p*

Age (years)*** 0,99 0.97–1.00 0,136

Sex

  Female Ref Ref

  Male 1,20 1.12–1.28  < 0.001 1,14 1.07—1.21  < 0.001
Type of university

  Nationa or Public Ref

  Private 1,13 0.95—1.34 0,159

Remote/virtual academic load

  No Ref Ref

  Yes 1,09 1.03—1.15 0,003 0,98 0.92—1.06 0,655

Belongs to extracurricular group

  No Ref Ref

  Yes 0,91 0.82—1.00 0,061 1,07 0.93–1.23 0,337

In-person and/or virtual training on COVID-19

  No Ref Ref

  Yes 0,96 0.92—0.99 0,040 0,95 0.90—0.99 0,027
Study year (categorized)

  Preclinical years Ref

  Clinical years 1.03 0.95 – 1.11 0.510

Status civil of single

  No Ref

  Yes 1,15 0.90–1.48 0,271

Religion

  None Ref Ref

  Catholic 1,04 0.91—1.20 0,557 1,03 0.93—1.14 0,547

  Not Catholic 1,07 1.02—1.12 0,008 1,11 0.99—1.25 0,074

Having of children

  No Ref

  Yes 0,91 0.81—1.03 0,128

Number of members in the family 0,99 0.97—1.01 0,804

Rol of child in the family

  No Ref Ref

  Yes 1,30 1.16—1.46  < 0.001 1,23 0.92—1.65 0,170

BMI (categorized)

  Under weight Ref

  Normal 1,02 0.83—1.24 0,850

  Overweight 1,00 0.79—1.26 0,976

  Obesity 1,15 0.90—1.48 0,260

Arterial hypertension

  No Ref

  Yes 1,07 1.89—1.29 0,442

Mellitus diabetes

  No Ref

  Yes 0,94 0.75—1.17 0,568

Complies with social isolation measures

  No Ref

  Yes 1,10 0.95—1.29 0,210
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Table 3  (continued)

Variables Sleep Quality

Simple regression Multiple regression

PR IC 95% p* PR IC 95% p*

Perception of the severity of the pandemic

  Very serious Ref

  Serious 0,90 0.81—1.01 0,076

  Mild/Not serious 0,80 0.62—1.03 0,082

Confidence in the government’s ability to manage the COVID-19 pandemic

  No Ref

  Yes 0,94 0.80—1.09 0,389

Personal history of COVID-19

  No Ref Ref

  Yes 0,81 0.74—0.89  < 0.001 0,80 0.66—0.98 0,035
Family member diagnosed with COVID-19

  No Ref

  Yes 1,01 0.94—1.10 0,726

Family member deceased from COVID-19

  No Ref

  Yes 0,96 0.90—1.02 0,168

Personal mental health history

  No Ref Ref

  Yes 1,34 1.25—1.43  < 0.001 1,04 0,94 – 1,16 0,445

Physical activity level

  Low Ref Ref

  Moderate 1,03 0.94—1.12 0,568 1,00 0.92—1.09 0,992

  High 0,82 0.78—0.85  < 0.001 0,97 0.90—1.05 0,440

Risk of eating disorder

  Not clinically relevant Ref Ref

  Relevant 1,24 1.11—1.38  < 0.001 0,94 0.87—1.02 0,123

Burnout Syndrome

  No Ref Ref

  Yes 1,34 1.16—1.54  < 0.001 1,02 0.87—1.20 0,813

Resilience

  Low Ref Ref

  High 0,79 0.72—0.88  < 0.001 0,86 0.77—0.96 0,008
Tobacco consumption

  Low Ref Ref

  Moderate 1,16 1.05—1.27 0,002 1,08 1.02—1.14 0,007
  HIgh 1,55 1.46—1.64  < 0.001 1,13 0.94—1.35 0,188

Alcohol consumption

  Low Ref Ref

  Moderate 1,18 1.10—1.26  < 0.001 1,03 0.96—1.12 0,371

  HIgh 1,27 0.85—1.92 0,248 0,97 0.76—1.23 0,809

Depressive symptoms

  None Ref, Ref

  Mild 2,01 1.64—2.47  < 0.001 1,71 1.20—2.43 0,003
  Moderate 2,63 2.25—3.08  < 0.001 2,23 1.63—3.03  < 0.001
  Moderate to Severe 2,68 2.25—3.19  < 0.001 2,19 1.53—3.13  < 0.001
  Severe 2,82 2.23—3. 56  < 0.001 2,14 1.47—3.11  < 0.001
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is equal at Chen et al., that their systematic review con-
ducted in medical students in China where they did not 
found a difference between male and female [82]. This 
could be due to the fact that the fear of contagion of 
COVID-19 and misinformation was similar in both sexes 
and this affected the quality of sleep in both groups [71]; 
in addition to that in the Ecuador study [72]. They used 
a different questionnaire than our study (Oviedo Sleep 
Questionnaire). Likewise, in a review of global literature 
prior to the pandemic, an inconsistent effect is reported 
regarding the sex of medical students and poor quality 
of sleep [83]. On the other hand, in a study carried out 
in India [74] the sleep quality of female medical students 
was better than that of male students of the same career 
[84]. The main difference could be that this research was 
carried out long before the COVID-19 pandemic. Also 
in China [75], It was found that a risk factor for hav-
ing sleep problems was being male; However, this study 
was applied to university students in general and using 
the Chinese version of the “Youth Self-Rating Insomnia 
Scale (YSIS)”. In students in general, poorer sleep quality 
has already been reported in women [66], since they face 
stress in a different way and are characterized by need-
ing more social support, and greater emotional social 
support would be associated with less perceived stress 
in women and less anxiety [85]; which was more difficult 
to achieve during the confinement due to the COVID-
19 pandemic. Additionally, women are at greater risk of 
developing sleep disorders due to biological factors, such 
as hormonal changes during the menstrual cycle [84], 
pregnancy and menopause, as well as psychological and 
social factors such as stress, anxiety and depression [85]. 
Second, women may have greater demands and respon-
sibilities in their daily lives, such as childcare, work, and 
studies, which can interfere with the quantity and qual-
ity of sleep [86]. Third, women may be more exposed to 
stressors such as discrimination and gender violence, 
which can affect their mental health and quality of sleep 
[87].

Students who reported having received training in 
COVID-19 had a 5% lower prevalence of poor sleep qual-
ity. This is similar to what was reported in China [79], 
where, regarding knowledge about COVID-19, being 
familiar with the topic acted as a protective factor for 
poor sleep quality in university students (OR: 0.62). This 
association may have several explanations. Firstly, better 
understanding about COVID-19 may have helped stu-
dents know the necessary prevention measures, which 
reduced levels of worry and thus associated anxiety and 
stress levels, thus preventing cortisol from affecting regu-
lation of sleep and circadian rhythm [84]. Secondly, the 
training on COVID-19 increased students’ awareness of 
the importance of sleep for health and its consequences 
of not doing so, which would allow them to apply preven-
tive actions and healthy practices to improve health [84, 
88], in addition to allowing us to know that longer and 
higher quality sleep would improve memory and aca-
demic performance [89, 90].

Reporting having had COVID-19 reduced the preva-
lence of poor sleep quality by 20%. This is contrary to 
what was described in a multicenter study carried out in 
the Dominican Republic, Egypt, Guyana, India, Mexico, 
Pakistan and Sudan, where those medical students who 
reported a diagnosis of COVID-19 or presented symp-
toms related to the disease had more likely to report 
poor sleep quality (OR: 0.66; OR: 0.62, respectively) [69]. 
Similarly, female medical students in Greece who had 
COVID-19 or had close contact with a case of the dis-
ease reported having more nightmares [71]; and, in a 
systematic review that included the general population 
of 39 countries, the corrected prevalence of sleep prob-
lems was 57% in patients with COVID-19, in addition 
to being infected with this disease was observed to be a 
significant predictor of the increased association between 
sleep problems and psychological distress in the general 
population [90]. This could be explained because suffer-
ing from the disease would make people more worried 
that COVID-19 would negatively impact their way of 

Table 3  (continued)

Variables Sleep Quality

Simple regression Multiple regression

PR IC 95% p* PR IC 95% p*

Anxiety symptoms

  None Ref Ref

  Mild 1,55 1.43—1.69  < 0.001 1,12 0.99—1.28 0,080

  Moderate 1,88 1.70—2.08  < 0.001 1,21 1.05—1.38 0,007
  Severe 1,88 1.74—2.04  < 0.001 1,22 1.07—1.39 0,003
* p values obtained with Generalized Linear Models (GLM), Poisson family, log link function, robust variance and cluster by country
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life, which would be associated with poor quality of sleep 
[83].

Students with a high level of resilience had a 14% lower 
prevalence of poor sleep quality. This is consistent with 
what was described by Wang et  al. in China [91], who 
reported that higher resilience scores predicted better 
sleep quality in adolescent students before the COVID-
19 pandemic. Likewise, in two investigations carried out 
on university students in China [92, 93]. A similar situa-
tion arose, finding that, before the COVID-19 pandemic, 
resilience could have reduced the effect of stressful life 
events on sleep quality [94]; and also, after said pan-
demic, at higher levels of resilience there was better qual-
ity of sleep (β = −0.337, t = −15.711). On the other hand, 
in Mexico [95], It was found that the higher the level of 
resilience, the better the quality of sleep (R =—0.1) in 
university students during the first wave of COVID-
19. While, in Portugal [96], Long before the COVID-19 
pandemic, something similar occurred, as students were 
more likely to have good quality sleep if they had higher 
levels of resilience (OR: 0.97).

The association found could be explained because resil-
ience has been reported as a protective factor for stress 
[97], It is also related to the adaptability of people, since 
a person with high levels of resilience will have more 
psychological and coping resources to use in the face of 
adverse situations [98]. This would contribute to bet-
ter emotional regulation [99], and would have helped 
students better manage the stress and anxiety associ-
ated with the pandemic, leading to better quality of sleep 
[100], This is why, furthermore, resilience training would 
be quite useful for medical students to react better to 
these types of stressful situations [98].

Having a moderate risk of tobacco consumption 
increases the prevalence of poor sleep quality by 8%. This 
is similar to what was found in Tunisia [65] where tobacco 
consumption also contributed to poor sleep quality in 
medical students during confinement in the first wave of 
COVID-19 (p < 0.0001). It agrees with what was reported 
in China [101], where smoking was associated with poor 
sleep quality in male college students of any major before 
the COVID-19 pandemic (OR: 1.75). In two Peruvian 
studies [99, 102] similar situations were found; In Lima, 
an association was found between having insomnia and 
having ever used tobacco (RPa = 1.23) in medical stu-
dents during the second wave of COVID-19; and, in Chi-
clayo [68], A scant positive correlation (rxy = 0.068) was 
reported between sleep quality and tobacco consumption 
in nursing students before the COVID-19 pandemic. On 
the other hand, in Argentina [91], It was found that medi-
cal students who consumed alcohol, coffee or tobacco 
(20 to 30 cigarettes per day) reported a worse quality 
of sleep compared to those who did not consume these 

substances (U: 480, p = 0.011). This could be explained 
because smoking causes disturbances in the sleep pro-
cess, such as nocturnal awakenings, a decrease in the 
duration of sleep cycles and a decrease in total sleep time; 
in addition to respiratory problems such as sleep apnea, 
which would reduce the ability of these people to have 
quality sleep, especially in those who consume more than 
10 cigarettes a day [73]. Additionally, the nicotine present 
in tobacco can act as a stimulant, increasing blood pres-
sure [90], and stimulating the release of dopamine, which 
produces euphoria, excitement and reduction of fatigue 
[93], making the person who consumes it feel less likely 
to sleep. Additionally, nicotine can reduce the production 
of melatonin, a hormone produced in the pineal gland 
that plays a key role in regulating sleep; That is why this 
hormone is also used in the treatment of nicotine addic-
tion [94].

Having mild, moderate, moderate-severe and severe 
depressive symptoms increased the prevalence of poor 
sleep quality by 71%, 123%, 119% and 114%; respectively. 
This is similar to what was described in Greece during the 
COVID-19 pandemic [65], where it was found that, the 
worse the quality of sleep, the higher the levels of anxiety 
(r = 0.487) and depression (r = 0.566) in medical students. 
In a systematic review and meta-analysis of studies from 
39 countries [81]. It was also found that sleep problems 
were associated with depression in health profession-
als, the general population and patients with COVID-19 
(Fisher’s Z: −0.28, −0.30 and −0.36, respectively). This 
can be explained because it is known that sleep problems 
have a correlation with mental health, especially during 
the COVID-19 pandemic [61]. Likewise, social isolation 
would have led to greater use of the internet [95] which 
has been associated with a higher risk of depression, anx-
iety and stress [103]. In addition, it can affect the circa-
dian rhythm, causing insomnia and greater psychological 
problems [71]. Finally, insomnia can also act as a predic-
tor of depression and anxiety [104].

Having moderate, moderate-severe and severe anxious 
symptoms increased the prevalence of poor sleep quality 
by 12%, 21% and 22%. Similar situations were reported 
in Tunisia [57], where anxiety was correlated with poor 
sleep quality in medical students during confinement 
(r = 0.214); and, in India, anxiety was correlated with 
poor sleep quality in medical students during confine-
ment (r = 0.214) [97], where having anxiety symptoms 
increased the probability of having poor sleep quality in 
medical students (OR:3.61). This is consistent with what 
has been described in Mexico [105], where sleep prob-
lems were associated with anxiety and depression, and in 
a systematic review [81], sleep problems were positively 
associated with anxiety in health professionals, general 
population and patients with COVID-19 (Fisher’s Z: 0.55, 
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0.48 and 0.49, respectively). This is similar to what was 
found in another Peruvian study [106] in which anxiety in 
male medical students increased the prevalence of poor 
sleep quality by 34% during the COVID-19 pandemic 
(PR:1.34). On the other hand, in Indonesia [103] a nega-
tive correlation was also found between sleep duration 
and anxiety (r = −0.153). This could be explained since as 
the stressors due to COVID-19 increase, anxiety would 
also increase, which, added to the situation of fear and 
uncertainty, would harm the quality of sleep. Likewise, 
stress and fatigue can contribute to poor quality sleep, 
also affecting the mental health of medical students 
[104]. Finally, confinement and the resulting greater time 
spent using video games and social networks have been 
reported to be associated with higher levels of anxiety 
(r = 0.169) [90] and therefore, worse quality of sleep dur-
ing the COVID-19 pandemic [71].

Bidirectional relationship between mental health and lack 
of sleep
It is known that the pandemic has directly affected 
the quality of sleep (through lack of social interaction, 
decreased level of physical activity, increased time in 
front of electronic screens, fake news and the absence 
of social and family support) and indirect (by increasing 
sleep time, decreasing its quality and altering the time 
dedicated to it) which were considered factors that condi-
tioned poor sleep quality and the development of mental 
disorders (anxiety, depression, stress and post-traumatic 
stress disorder) and viceversa [107]. This bidirectional 
association between sleep disorders and mental health 
disorders has created a new perspective that sleep prob-
lems are “no longer an epiphenomenon of altered men-
tal health but rather a prodromal symptom predictive 
of it” [108]. Thus, patients with mental disorders almost 
inevitably present sleep abnormalities, such as a “shorter 
latency to enter rapid eye movement (REM) sleep and 
a decrease in delta power of the electroencephalogram 
during normal sleep”. Lack of sleep can be stressful and 
the accumulation of stress leads to deterioration of men-
tal health and contributes to the development of mental 
disorders [109]. Likewise, several mechanisms have been 
postulated that can explain the bidirectional association 
between poor sleep quality and mental health disorders, 
including neurobiological factors such as neurotrans-
mitters and brain structures, biological factors, such as 
greater inflammatory deregulation. in response to sleep 
disorders, which are associated with anxiety and depres-
sion; and common factors (e.g., genetic, familial, social 
and environmental) that independently contribute to the 
development of mental disorders. It is difficult to reach a 
conclusion and more longitudinal studies are needed to 
understand if there is a relationship bidirectional [102]. 

Therefore, it is a critical need for future research to eluci-
date this relationship.

Relevance of mental health findings
Medical students have significantly higher levels of 
mental health problems compared to students in other 
undergraduate majors [92, 100], poor sleep quality is one 
of the aggravating factors, since it not only affects their 
academic performance, but also their functional capacity 
[96, 110]. This poor sleep quality was further increased 
during the COVID-19 pandemic. For this reason, the 
present study will be useful to identify students who are 
more vulnerable to having a poor quality of sleep and to 
promote future interventions that contribute to the pre-
vention of this problem. In this way, the repercussions on 
the mental health of future physicians in the country will 
be avoided, so that they in turn can provide better health 
care and make the most appropriate decisions in their 
clinical practice [108].

Our findings regarding the prevalence of poor sleep 
quality and its associated factors should be interpreted 
in the context of the COVID-19 pandemic period. Com-
paring these results to pre-pandemic and post-pandemic 
times presents challenges due to differences in circum-
stances and context. It is important to recognize that 
factors such as pandemic-induced stress, changing aca-
demic burdens due to remote education, and social iso-
lation measures have had a significant impact on sleep 
quality during the pandemic. These factors may not have 
been present or may have had a different impact in pre 
and post-pandemic periods [105]. The comparison of our 
findings with pre-pandemic or post-pandemic periods is 
an important aspect that deserves attention. However, it 
is important to note that our study is cross-sectional in 
nature, which means that we lack measurements prior 
to the pandemic and, therefore, cannot establish direct 
comparisons with previous periods. Additionally, the lack 
of post-pandemic measurements also limits our ability 
to assess how sleep patterns and associated factors may 
have evolved over time. Despite these limitations, our 
results provide a valuable snapshot of sleep quality and 
predictor factors during the pandemic, which may be 
useful for informing future research and intervention 
strategies in this context.

Limitations and strengths
This research has some limitations. First, information 
bias since it has not been possible to measure other 
variables potentially associated with sleep quality such 
as Internet or cell phone use [111], COVID-19 vaccina-
tion status, type of diet, type of food [112], consumption 
of coffee before going to sleep, physical condition [113], 
type of housing (rural or urban) [114], capital stock [115], 
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training in the clinic and in contact with patients [116], 
employment status [117], students’ chronotype or diur-
nal preference [118, 119], and academic performance 
[120]. Second, selection bias, given that the research find-
ings cannot be inferred to all medical students in Latin 
America and the Caribbean, due to non-random sam-
pling and the participating medical schools were eligible 
by snowball sampling. Third, due to the study design it is 
not possible to attribute causality in the factors that were 
associated with poor sleep quality. Fourth, there is poten-
tial self-selection bias, as individuals with more severe 
sleep issues may have excluded themselves from partici-
pating in the study due to stigma. This is an important 
limitation, as it could affect the generalizability of the 
findings. Furthermore, the target population size was not 
reported, which limits the ability to assess the represent-
ativeness of the sample.

Nevertheless, this research highlights as its main virtue 
the meticulous exploration of possible factors linked to 
poor sleep quality. This achievement is based on a robust 
methodological design and data analysis, supported 
by an extensive sample of medical students from Latin 
America, capturing the complexity of the scenario dur-
ing the first wave of the COVID-19 pandemic in several 
cities. In addition, it is distinguished by the evaluation of 
variables not contemplated in previous studies, and its 
instruments exhibit solid psychometric properties, guar-
anteeing the reliability and validity of the findings. These 
aspects consolidate the relevance and soundness of the 
results obtained in the field of sleep quality and its con-
nection with mental health in the context of the global 
health crisis.

Conclusions
This study reveals that poor sleep quality is present in 
nearly 6 out of 10 participating Latin American medical 
students, and is influenced by multiple factors. Participa-
tion in COVID-19 training and having been diagnosed 
with COVID-19 were associated with lower prevalence 
of poor sleep quality. Resilience also showed a protec-
tive effect. However, female gender, moderate smoking, 
depressive and anxious symptoms were strongly associ-
ated with a higher prevalence of poor sleep quality. The 
results underscore the intricate web of factors that influ-
ence the sleep quality of medical students during crisis 
situations such as the pandemic. This picture suggests the 
imperative need for targeted interventions, particularly 
in the context of potential future disasters or epidem-
ics, to safeguard the mental health and improve the sleep 
quality of these students, thereby ensuring their holistic 
well-being in challenging educational environments.
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