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Abstract

Background: Social media addiction is a growing concern among undergraduates, with
nursing students particularly vulnerable as their stressful academic and clinical context
may promote excessive use, impaired sleep, and higher depression risk. Therefore, we
aimed to evaluate whether sleep disturbance mediates the association between problem-
atic social media use and symptoms of depression among nursing students in Mexico.
Methods: We conducted a multicenter, cross-sectional, analytical study using a random
sample of 638 nursing students from three Mexican public universities. Between August
and December 2024, participants completed validated scales for social media addiction,
sleep quality, and depression. Counterfactual causal mediation analysis was performed
using logistic regression with robust errors. Results: Sleep disturbance affected 51.7% of
students, and 27.5% reported depression. Social media addiction showed a dose–response
association with both outcomes. Mediation analysis revealed a total effect on depression
(OR = 2.19; 95% CI = 1.45–3.30) and an indirect effect via sleep disturbance (OR = 1.22;
95% CI = 1.01–1.38), explaining 31.4% of the effect. Conclusions: Sleep disturbance par-
tially mediates this association. Interventions addressing digital behavior and sleep hygiene
may improve mental health in nursing students.

Keywords: social media addiction; depression; sleep disorders; nursing students

1. Introduction
Mental health disorders represent a significant challenge to global public health due

to their high prevalence and profound impact. It is estimated that approximately one in
eight individuals worldwide lives with a mental disorder (Fan et al., 2025), with depression
being the most prevalent. Recent estimates suggest a global prevalence of depressive
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disorders of 3588.25 cases per 100,000 population (Zhang et al., 2024). In Mexico, it has
been reported that 16% of young adults present with depressive symptoms, most of
whom do not receive adequate care (Vázquez-Salas et al., 2023). This situation highlights
the structural deficiencies of the mental health system, primarily due to the shortage of
specialized services and the inequitable distribution of community and outpatient resources
nationwide (Carmona-Huerta et al., 2021).

In this sense, undergraduate students are particularly vulnerable to developing mental
disorders due to their constant exposure to academically and emotionally challenging envi-
ronments. Factors such as academic overload, pressure to meet institutional expectations,
peer competition, performance anxiety, and personal difficulties can act as chronic stressors
that negatively affect their mental health (Liu et al., 2023; Mofatteh, 2020).

Among them, nursing students may be especially at risk of experiencing psychological
distress due to the nature of their training. In addition to acquiring theoretical and technical
knowledge, they are required to engage in clinical practice from the early stages of their
education, often in emotionally intense and high-pressure environments. These include
providing care for critically ill patients, witnessing human suffering, and facing death
(Labrague et al., 2018; Silva et al., 2011). The emotional intensity of these experiences,
which are uncommon in most other academic programs, may increase their susceptibility
to anxiety, stress, burnout, and depressive symptoms (Consuelos-Sánchez et al., 2023;
Hernández-Mariano et al., 2024; Sonmez et al., 2023; Vo et al., 2023). A recent meta-analysis
estimated that, globally, approximately three in ten nursing students (29%) experience
depression (Efstathiou et al., 2025).

Although depressive symptoms are also prevalent among students from other aca-
demic disciplines, nursing students face distinctive emotional and professional demands
that differentiate them from the general college population (Akhtar et al., 2020). From
the early stages of training, they are exposed to ethically challenging and emotionally
charged situations linked to patient care—conditions rarely encountered in other academic
programs. These experiences, combined with academic overload, irregular schedules, and
clinical stress, may heighten their vulnerability to maladaptive coping behaviors, including
excessive social media use and sleep disruption. Therefore, nursing students should not
be regarded merely as representative of all university students but rather as a particularly
sensitive subgroup within the health sciences, whose experiences may resemble those of
other care-oriented disciplines such as medicine, psychology, or social work.

Currently, the study of emerging factors that could influence the mental health of
undergraduate students has gained relevance, particularly the intensive use of social media
(Salari et al., 2025). Social media addiction has been defined as a pattern of compulsive,
uncontrolled, and persistent use of these platforms, which interferes with daily activities
and generates significant distress when access is limited or interrupted (Amirthalingam
& Khera, 2024). Although the evidence is still emerging, some studies suggest that this
behavior could be related to sleep disorders (O. Ahmed et al., 2024).

Sleep disorders, defined as any alteration in the quantity, quality, or continuity of
nighttime rest that compromises physical or psychological functioning during the day
(Karna et al., 2025), have been associated with prolonged social media use; this association
is particularly significant when social media use is concentrated at night (O. Ahmed et al.,
2024; Alonzo et al., 2021). It has been suggested that factors such as screen time before
bed, sustained emotional arousal, and difficulty mentally disconnecting from the digital
environment may contribute to delayed sleep onset, frequent nighttime interruptions, or
daytime sleepiness (Allen et al., 2018; Blume et al., 2019; Dresp-Langley & Hutt, 2022;
Kinsella & Chin, 2024; Kumar et al., 2025). Nonetheless, the mechanisms underlying
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this possible relationship are not yet fully understood and may vary across individuals
and contexts.

On the other hand, it has also been suggested that social media addiction could be
associated with a higher likelihood of experiencing depressive symptoms. While several
explanatory mechanisms have been proposed, such as negative social comparison, low self-
esteem, or overexposure to emotionally intense content (M. Ahmed, 2023; Firth et al., 2024;
Lit,an, 2025; Samra et al., 2022), sleep impairment has been suggested as a possible mediator
in this relationship. According to this hypothesis, problematic social media use may impair
sleep quality, which in turn could disrupt neurotransmitter regulation and promote the
secretion of proinflammatory cytokines, both mechanisms that have been implicated in the
pathophysiology of depression (Dziurkowska & Wesolowski, 2021; Nicolaides et al., 2000;
Nishuty et al., 2019). This interaction is especially relevant in university settings with high
academic demands and unstable sleep routines.

Among nursing students, these conditions may be further exacerbated by the dual
demands of theoretical instruction and practical clinical training, as well as by early expo-
sure to emotionally taxing healthcare environments (Labrague et al., 2018; Silva et al., 2011).
This issue becomes even more concerning given evidence suggesting that mental health
problems that arise during undergraduate training often persist after students transition
into the workforce (Rudman & Gustavsson, 2012). Nevertheless, few studies have simul-
taneously examined the relationship between social media addiction, sleep quality, and
depressive symptoms in this specific population (AlAmer et al., 2020; Berdida, 2025). In the
Mexican context, although these issues have been described individually (Bueno-Brito et al.,
2024; Márquez-Ríos & Grimaldo-Zapata, 2024; Pérez et al., 2024; Vázquez et al., 2025), their
interrelationships have been comparatively less explored. Investigating these associations
may not only help to quantify the magnitude of the problem but also to identify potential
targets for interventions aimed at promoting the well-being of future nursing professionals.

Recent global research has consistently demonstrated that excessive social media
use is associated with sleep disturbances, depressive symptoms, and burnout among
university students (Alimoradi et al., 2019; Corke et al., 2025; Osman, 2025; Yu et al.,
2024). However, empirical studies examining these mechanisms in Latin American settings
remain scarce, particularly among health sciences students. Although the biological and
psychological mechanisms linking social media use, sleep disturbances, and depressive
symptoms are considered universal, primarily involving circadian rhythm disruption,
dopaminergic reward dysregulation, and the bidirectional relationship between sleep and
mood (Levenson et al., 2017; Scott et al., 2021), their expression may vary across educational
and social environments. In Mexico and other countries in the region, undergraduate
students and clinical interns in health sciences represent an essential component of the
healthcare workforce, often assuming patient care responsibilities during their training
(Hernández-Mariano et al., 2024; Pan American Health Organization, 2025; World Health
Organization, 2020).

This dual academic and clinical role exposes them to irregular schedules, emotional
stress, and reduced sleep opportunities, conditions that may intensify the effects of problem-
atic social media use on mental health. Expanding the evidence base in these populations is
crucial to assess the external validity of current models and to design contextually relevant
interventions that promote mental well-being among future healthcare professionals.

Therefore, we evaluated the association between problematic social media use, sleep
disturbance, and depressive symptoms in undergraduate Mexican nursing students, test-
ing a conceptual model in which sleep disturbance mediates the relationship between
problematic social media use and depressive symptoms.
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2. Materials and Methods
2.1. Design and Study Population

We conducted a multicenter, analytical, cross-sectional study among undergraduate
nursing students in Mexico. The study population consisted of 1388 students enrolled in
nursing training programs at three public universities located in Mexico City, Hidalgo,
and Durango, between August and December 2024. The minimum sample size required
for this study was calculated using the formula for relative measures of association (i.e.,
odds ratio) (Cvetković-Vega et al., 2021). We determined a sample size of 638 participants
to estimate an odds ratio of at least 1.7, based on the following assumptions: a global
prevalence of social media addiction among undergraduate students of 18.4% (Salari et al.,
2025), a statistical power of 80%, and a 95% confidence level. Participants were selected
using proportional stratified sampling by study site (Mexico City, Hidalgo, and Durango).
Study participants were men and women aged 18 years or older. Pregnant women and
students who were undergoing treatment with psychiatric medication at the time of the
survey were excluded from the study.

2.2. Data Collection

General information was obtained through a structured questionnaire that included
questions on the sociodemographic characteristics of the nursing students (i.e., sex, age,
marital status, family monthly income, offspring, employment, and parental schooling);
academic information (i.e., year in nursing program and scholarship); regular tobacco and
alcohol consumption (i.e., current consumption greater than or equal to once per week);
and we also obtained information on the frequency of social media utilization.

The problematic use of social media was assessed using the Social Media Addiction
Scale-Student Form (SMAS-SF) (Sahin, 2018), which has been previously validated in
the Mexican population (Valencia-Ortiz & Cabero-Almenara, 2019) and demonstrated
acceptable internal consistency (Cronbach’s alpha = 0.93). The SMAS-SF consists of 29 items
organized into four dimensions and rated on a five-point Likert scale. (0, hardly ever; 1;
2, Sometimes; 3, Almost always). The SMAS-SF’s scores range from a minimum of 29 to
a maximum of 145. The ut-off points for classifying the level of problematic social media
use are the following: 29–51, no addiction; 52–74, mild dependence; 75–97, moderate
dependence; and >98, high dependency.

The Pittsburgh Sleep Quality Index (PSQI), which evaluates overall sleep quality
over the past month, was used to assess sleep disturbance. The PSQI comprises 19 items
grouped into seven subscales: self-reported sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime
dysfunction. Each of them is scored on a scale from 0 to 3, and the total global score is
obtained by summing the component scores, yielding a range from 0 to 21. Higher scores
indicate poorer sleep quality. A global PSQI score ≥ 5 indicates poor sleep. The PSQI has
been previously validated in undergraduate students, demonstrating acceptable internal
consistency (Cronbach’s alpha = 0.78) (Ojeda-Paredes et al., 2019).

For depressive symptoms screening, we employed the straightforward seven-item
shortened version of the Center for Epidemiologic Studies Depression Scale (CESD-7).
This version, previously validated in the Mexican population, shows acceptable internal
consistency (Cronbach’s alpha > 0.83). The CESD-7 consists of 7 items and uses a 4-point
Likert-type response scale. The total score, calculated by summing the item responses,
ranges from 0 to 21. A score of 5 or higher indicates the presence of depression (Salinas-
Rodríguez et al., 2014).

At each participating institution, students were invited through classroom announce-
ments and institutional communication channels. Those who agreed to participate received
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detailed information about the study’s objectives, voluntary nature, and confidential-
ity safeguards. After providing written informed consent, participants completed the
self-administered questionnaire in supervised classroom sessions to ensure standardized
conditions and to prevent discussion among participants. The average response time
was approximately 20 min. All questionnaires were collected anonymously and coded to
preserve participant confidentiality.

2.3. Statistical Analysis

The study variables were described using frequencies and percentages for categorical
variables. We compared the general characteristics of the participants according to their
sleep disturbance and depression status using the Pearson Chi-square test. The associations
between social media addiction, sleep disturbance, and depression were evaluated using
logistic regression models for each independent variable. The dose–response relationships
between interest variables were also assessed in all models (a trend value of p < 0.05 was
considered significant) (Patino & Ferreira, 2016).

Because sleep disturbance is a known risk factor for mood deterioration, we explored
its mediating effect in the pathway connecting problematic social media use with depressive
symptoms. To facilitate this analysis, we collapsed the last three categories of the “social
media addiction” variable, thereby dichotomizing it into two strata: “no addiction” and
“some degree of addiction.” We then conducted a mediation analysis using binary exposure
and mediator variables (Rijnhart et al., 2023). In our study, we utilized Stata’s “mediate”
command, a key tool in the counterfactual mediation model (Hicks & Tingley, 2011). This
model, also known as the potential outcomes approach, is instrumental in decomposing the
total effect of an exposure on an outcome into its direct and indirect components through
a mediator (Byeon & Lee, 2023). We specified logistic models for the mediator (sleep
disturbance) and the outcome (depression), both dichotomous. To ensure the robustness
of our findings, we conducted a sensitivity analysis using the bootstrap method with
1000 replications (Jung, 2021). The consistency of the results with those of the original
model validated our approach, leading us to report the effects estimated from the “mediate”
command, expressed as odds ratios (OR) using the “stat or” command. Furthermore, we
presented the percentage each effect (direct and indirect) represents relative to the total
effect, aiding interpretation of the relative magnitude of each pathway.

To assess the robustness of the findings and verify whether the classification of social
media addiction influenced the mediation results, we conducted a sensitivity analysis
using an alternative grouping of the exposure variable. In this additional model, the
categories no addiction and mild addiction were combined into a single reference group,
while moderate and severe addiction were merged to represent problematic use. This
reclassification aimed to explore whether the observed associations were consistent when
using a broader definition of social media addiction. The mediation analysis was repeated
using this dichotomized classification, with the same counterfactual framework, model
specifications, and bootstrap procedure described above.

All models were adjusted for confounding factors. The selection of confounders for
inclusion in the models was based on directed acyclic graphs (DAGs) (Cañón-Montañez &
Rodríguez-Acelas, 2019; Digitale et al., 2022; Tennant et al., 2021). Age, sex, year of study
in the nursing program, paid work, family monthly income, study site, family history of
mental illness, and parental education were identified as the minimal sufficient adjustment
set for the association between social media addiction and depression (Supplementary
Figure S1). Variables not selected by the DAGs were further evaluated as potential con-
founders using the change-in-estimate criterion, whereby a variable was considered a
confounder if its inclusion in the model produced a meaningful change (≥10%) in the OR
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for the association between exposure and outcome. Alcohol and tobacco consumption were
assessed using this approach; however, they were not included in the final models, as their
inclusion did not yield meaningful changes in the effect estimates. Statistical significance
for all logistic models was determined using a p-value threshold of <0.05. All analyses
were conducted using Stata Statistical Software, version 19.5 (StataCorp, College Station,
TX, USA).

3. Results
The characteristics of nursing students and their differences according to their sleep

disturbance and depression status are summarized in Table 1. The participants’ ages ranged
from 18 to 31 years, with women comprising 80.8% of the total. Most were single, had no
children, were unemployed, had a family income of less than $470, were in their second
year of university, and did not have a university scholarship. Furthermore, 12.1% of the
participants reported consuming alcohol, and 10.2% reported using tobacco at least once
per week. In addition, most participants reported spending 3–5 h per day on social media.

Table 1. Sociodemographic, academic, and behavioral characteristics of undergraduate nursing
students according to sleep disturbance and depressive symptoms.

Features
Total

(n = 638)

Sleep Disturbance Depression

No
(n = 308)

Yes
(n = 330) p-Value a

No
(n = 462)

Yes
(n = 176) p-Value a

f (%) f (%) f (%) f (%) f (%)

Sex
Woman 516 (80.8) 244 (47.3) 272 (52.7) 0.304 380 (73.6) 136 (26.4) 0.153
Man 122 (19.1) 64 (52.5) 58 (47.5) 82 (67.2) 40 (32.8)

Age
18–20 years 414 (64.9) 191 (46.1) 223 (53.9) 0.287 290 (70.1) 124 (29.9) 0.138
21–23 years 185 (29.0) 95 (51.4) 90 (48.6) 140 (75.7) 45 (24.3)
≥24 years 39 (6.1) 22 (56.4) 17 (43.6) 32 (82.1) 7 (17.9)

Family history of mental illness
Yes 101 (7.2) 43 (42.6) 58 (57.4) 0.211 57 (56.4) 44 (43.6) 0.001
No 537 (92.8) 265 (49.4) 272 (50.6) 405 (75.4) 132 (24.6)

Study site
Durango 280 (43.9) 191 (46.1) 223 (53.9) 0.287 196 (70.0) 84 (30.0) 0.129
Hidalgo 286 (44.8) 95 (51.3) 90 (48.7) 207 (72.4) 79 (27.6)
Mexico City 72 (11.3) 22 (56.4) 17 (43.6) 59 (81.9) 13 (18.1)

Marital status
No partner 601 (94.2) 289 (48.1) 312 (51.9) 0.700 433 (72.1) 168 (27.9) 0.403
With partner 37 (5.8) 19 (51.4) 18 (48.6) 29 (78.4) 8 (21.6)

Family monthly income
<470 American dollars 373 (58.6) 169 (45.3) 204 (54.7) 0.075 259 (69.4) 114 (30.6) 0.046
≥470 American dollars 265 (41.5) 139 (52.5) 126 (47.5) 203 (76.6) 62 (23.4)

Offspring
Yes 46 (7.2) 13 (28.3) 33 (71.7) 0.005 32 (69.6) 14 (30.4) 0.654
No 592 (92.8) 295 (49.8) 297 (50.2) 430 (72.6) 162 (27.4)

Year in program
First 175 (27.4) 84 (48.0) 91 (52.0) 0.550 133 (76.0) 42 (24.0) 0.419
Second 187 (29.3) 94 (50.3) 93 (49.7) 132 (70.6) 55 (29.4)
Third 164 (25.7) 72 (43.9) 92 (56.1) 113 (68.9) 51 (31.1)
Fourth 112 (17.6) 58 (51.8) 54 (48.2) 84 (75.0) 28 (25.0)

Scholarship
Yes 29 (4.5) 13 (44.8) 16 (55.2) 0.704 18 (62.1) 11 (37.9) 0.202
No 609 (95.5) 295 (48.4) 314 (51.6) 444 (72.9) 165 (27.1)



Eur. J. Investig. Health Psychol. Educ. 2025, 15, 229 7 of 17

Table 1. Cont.

Features
Total

(n = 638)

Sleep Disturbance Depression

No
(n = 308)

Yes
(n = 330) p-Value a

No
(n = 462)

Yes
(n = 176) p-Value a

f (%) f (%) f (%) f (%) f (%)

Employment
Yes 162 (25.4) 86 (53.1) 76 (46.9) 0.156 40 (24.7) 122 (75.3) 0.340
No 476 (74.6) 222 (46.6) 254 (53.4) 340 (71.4) 136 (28.6)

Mother’s education
Primary education 76 (11.9) 32 (42.1) 44 (57.9) 0.139 49 (64.5) 24 (35.5) 0.028
Lower secondary education 271 (42.5) 123 (45.4) 148 (54.6) 190 (70.1) 81 (29.9)
Upper secondary education 195 (30.6) 98 (50.3) 97 (49.7) 144 (73.8) 51 (26.2)
Tertiary education 96 (15.0) 55 (57.3) 41 (42.7) 80 (83.3) 16 (16.7)

Father’s education
Primary education 54 (8.5) 26 (48.2) 28 (51.8) 0.849 36 (66.7) 18 (33.3) 0.269
Lower secondary education 271 (42.5) 130 (48.0) 141 (52.0) 189 (69.7) 82 (30.3)
Upper secondary education 185 (29.0) 86 (46.5) 99 (53.5) 141 (76.2) 44 (23.8)
Tertiary education 128 (20.0) 66 (51.6) 62 (48.4) 97 (75.8) 31 (24.2)

Regular alcohol consumption
Yes 77 (12.1) 45 (58.4) 32 (41.6) 0.057 54 (70.2) 23 (29.8) 0.609
No 561 (87.9) 263 (46.9) 298 (53.1) 409 (72.9) 152 (27.1)

Regular cigarette smoking
Yes 65 (10.2) 37 (56.9) 28 (43.1) 0.141 46 (70.7) 19 (29.3) 0.731
No 573 (89.8) 271 (47.3) 302 (52.7) 417 (72.7) 156 (27.3)

Hours on social media per day
≤2 h 135 (21.2) 82 (60.7) 53 (39.3) 0.003 112 (52.3) 23 (17.0) <0.001
3–5 h 287 (45.0) 133 (46.3) 154(53.7) 217 (75.6) 70 (24.4)
6–8 h 160 (25.0) 74 (46.2) 86(53.8) 104 (65.0) 56 (35.0)
≥9 h 56 (8.8) 19 (33.9) 37(66.1) 30 (53.6) 26 (46.4)

Abbreviations: f, frequency. a Comparing subjects by sleep disturbance and depression status using Pearson’s
chi-squared test.

Overall, 51.7% of the participants showed signs of sleep disturbance, and 27.5%
showed signs of depression. Among students with sleep disturbances, a higher proportion
reported having offspring and spending between three and five hours per day on social
media, compared to those with good sleep quality. Similarly, among participants with
depression, a greater proportion had lower monthly household income and lower maternal
educational attainment, relative to those without depression. Furthermore, the prevalence
of depression increased among students who reported spending more time on social media.

The distribution of sleep disturbance and depressive symptoms across levels of prob-
lematic social media use is presented in Table 2. The prevalence of sleep problems increased
steadily with greater dependence severity, ranging from 36.8% among non-dependent
participants to 69.2% among those with high dependence. A similar gradient was observed
for depressive symptoms.

After adjusting for potential confounders, students with mild social media dependence
showed a higher, but not statistically significant, probability of reporting sleep disturbances
compared with non-dependent peers (aOR = 1.31; 95% CI: 0.81–2.10). In contrast, those
with moderate (aOR = 2.22; 95% CI: 1.37–3.61) and high dependence (aOR = 3.73; 95% CI:
2.19–6.35) had markedly increased odds of experiencing sleep problems. The magnitude of
this association increased progressively across dependence categories, with substantially
higher values in the moderate and high groups than in the mild group. Furthermore, a
dose–response trend was observed between social media dependence and sleep disturbance
(p for trend = 0.001; see Table 3).
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Table 2. Sleep disturbance and depressive symptoms by levels of social media addiction.

Social Media Addiction
Total

Sleep Disturbance Depressive Symptoms

No Yes p-Value a No Yes p-Value a

f (%) f (%) f (%) f (%) f (%) f (%) f (%)

No addiction 125 (19.6) 79 (63.2) 46 (36.8)

<0.001

104 (83.2) 21 (16.8)

<0.001
Mild dependence 205 (32.1) 115 (56.1) 90 (43.9) 171 (83.4) 34 (16.6)
Moderate dependence 175 (27.4) 73 (41.7) 102 (58.2) 113(64.6) 62 (35.4)
High dependency 133 (20.9) 41 (30.8) 92 (69.2) 74 (55.6) 59 (44.4)

Abbreviations: f, frequency. a Comparing subjects by depression and sleep disturbance status using Pearson’s
chi-squared test.

Table 3. Raw and adjusted odds ratios of the relationship between problematic social media use and
sleep disturbance.

Problematic Social
Media Use

Sleep Disturbance

OR (95% IC) p-Value OR a (95% CI) p-Value

No addiction Ref. Ref.
Mild dependence 1.34 (0.85, 2.12) 0.204 1.31 (0.81, 2.10) 0.263
Moderate dependence 2.39 (1.49, 3.84) <0.001 2.22 (1.37, 3.61) 0.001
High dependency 3.85 (2.29, 6.49) <0.001 3.73 (2.19, 6.35) <0.001
p-trend <0.001 <0.001

Abbreviations: OR, odds ratio; CI, Confidence interval. a Adjusted for age, sex, year in program, paid work,
family monthly income, study location, family history of mental illness, and parental education.

No statistically significant association was found between mild social media depen-
dence and depressive symptoms. In contrast, students with moderate (aOR = 2.56; 95% CI:
1.41–4.64) and high dependence (aOR = 4.54; 95% CI: 2.45–8.44) showed a significantly
greater likelihood of presenting depressive symptoms compared with those without prob-
lematic social media use. The magnitude of this association increased progressively across
dependence categories, and a clear dose–response trend was observed between social
media use and depressive symptomatology (p for trend < 0.001; see Table 4).

Table 4. Raw and adjusted odds ratios of the relationship between problematic social media use and
depressive symptoms.

Problematic Social
Media Use

Depressive Symptoms

OR (95% CI) p-Value OR a (95% CI) p-Value

No addiction Ref. Ref.
Mild dependence 0.98 (0.54, 1.78) 0.960 1.05 (0.63, 2.09) 0.872
Moderate dependence 2.71 (1.54, 4.76) <0.001 2.56 (1.41, 4.64) 0.002
High dependency 3.94 (2.20, 7.05) <0.001 4.54 (2.45, 8.44) <0.001

<0.001 <0.001
Abbreviations: OR, odds ratio; CI, Confidence interval. a Adjusted for age, sex, year in program, paid work,
family monthly income, study location, family history of mental illness, and parental education.

Figure 1 summarizes the results of the mediation analysis. Our findings indicate
that the association between problematic social media use and depressive symptoms was
partially mediated by sleep disturbance, which accounted for 31.4% of the total effect. The
indirect pathway was statistically significant (adjusted odds ratio [aOR] = 1.22; 95% confi-
dence interval [CI] = 1.01, 1.38), while the direct effect remained substantial (aOR = 1.57;
95% CI = 1.03, 2.39). These results suggest that, although sleep disturbance plays a mediat-
ing role, most of the association (68.6%) is likely explained by other mechanisms.
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Figure 1. Counterfactual mediation model of problematic social media use, sleep disturbance, and
depressive symptoms.

To evaluate the robustness of these findings, a sensitivity analysis was performed
using an alternative definition of problematic social media use. In this model, participants
with no or mild addiction were grouped as a single reference category, and those with
moderate or severe addiction were classified as having problematic use. The mediation
analysis under this dichotomized classification yielded a natural indirect effect of 1.21
(95% CI 1.07–1.36; p-value = 0.002) and a natural direct effect of 2.41 (95% CI 1.69–3.43;
p-value = 0.001). The proportion mediated through sleep disturbance was 20% (95% CI
0.06–0.33). The consistency of these estimates with those of the main model supports the
stability of the observed relationships (Supplementary Figure S2).

4. Discussion
Our findings revealed a significant association between problematic social media use

and depressive symptoms, with sleep disturbances accounting for a modest but statistically
significant proportion of this relationship.

In our study, 51.7% of participants reported poor sleep quality, a substantial pro-
portion, though notably lower than the 80% prevalence reported in a recent study from
Tamaulipas, Mexico, despite both using the same measurement tool (Pérez et al., 2024). This
discrepancy may be explained by methodological differences, such as the smaller sample
size in the previous study (n = 99), as well as by contextual and academic differences across
institutions. Additionally, the limited set of covariates considered in that study may have
restricted the exploration of other relevant psychosocial factors. In contrast, our multicenter
design, spanning different regions of the country, provides a more comprehensive and
representative perspective.

Moreover, compared with findings from the international literature, the prevalence of
sleep disturbance observed in our study falls within the expected range, typically reported
as 30–50% in similar student populations (Efstathiou et al., 2025; Ibrahim et al., 2024). This
consistency supports the robustness of our estimates and reinforces the relevance of sleep
disturbance as a common concern in this demographic group.

In our study, the prevalence of depressive symptoms was 27.5%. This estimate con-
trasts with findings from two recent studies conducted in Mexico. Márquez-Ríos and
Grimaldo-Zapata (2024) reported a prevalence of 15.5%, whereas Bueno-Brito et al. (2024)
documented a markedly higher prevalence of 52.36%. These discrepancies could be at-
tributed to various methodological differences, such as the instrument used to assess
depression and the smaller sample size, both of which were smaller than in our study.
Furthermore, in the Bueno-Brito et al. (2024) study, the sample consisted exclusively of
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first-year students. The transition to university life represents a particularly challenging
period, characterized by separation from family life, increased academic demands, and the
need to assume new personal and professional responsibilities. These factors, combined,
make the first year of university a particularly vulnerable time for mental health.

In the international context, a systematic review with meta-analysis reported an overall
prevalence of depression of 29% in nursing students (Efstathiou et al., 2025), a figure closer
to that observed in our study. However, it is essential to note that a few of the primary
studies included in this meta-analysis were conducted in Latin American students; thus,
the prevalence of this affective problem in the region may not be adequately represented.
Despite this, the figures above reaffirm that depression constitutes a significant mental
health problem among nursing students around the world.

Our findings showed that moderate and high levels of social media dependence were
associated with a greater likelihood of sleep disturbance. The association followed a clear
gradient, with higher dependence levels corresponding to increasingly frequent sleep
problems, supporting a dose–response relationship between social media use and sleep
quality. Our findings are consistent with several previous studies conducted in nursing
students and the general university population, which have documented that addictive
use of social media and smartphones is associated with altered sleep patterns (Haddaouy
et al., 2025; Kalal et al., 2023; Rahman et al., 2025; Setyowati et al., 2023; Zhu et al., 2023).

Several underlying mechanisms could explain the observed association. During the
night, in the absence of sunlight, the retina sends signals to the suprachiasmatic nucleus
of the hypothalamus (considered the body’s biological clock), which stimulates the pineal
gland to produce and release melatonin into the blood. This hormone primarily regulates
the circadian rhythm, especially the sleep–wake cycle (Patel et al., 2025; Pevet et al., 2021).
Nevertheless, exposure to artificial light, including that emitted by electronic devices such
as tablets, computers, and mobile phones (commonly used for checking social media), can
mimic natural sunlight, interfering with melatonin synthesis and consequently disrupting
standard sleep patterns (Allen et al., 2018; Blume et al., 2019; Kumar et al., 2025). Likewise,
constant interaction with social media, especially at night, can lead to cognitive activation,
making it difficult to fall asleep and reducing its quality (Firth et al., 2019; Joshi, 2022).
Furthermore, the highly stimulating or entertaining content often found on these platforms
can increase alertness and prolong vigilance. On the other hand, stressful content, social
comparison, and the pressure to stay connected can also generate anxiety or emotional
distress, which in turn contributes to a greater vulnerability to sleep disorders (O. Ahmed
et al., 2024; Korte, 2020).

Consistent with the previously described associations, we found that problematic so-
cial media use is significantly associated with higher odds of having depressive symptoms.
This finding is consistent with reports from different studies, which have documented that
problematic use of these platforms is linked to a negative impact on the mental health of
nursing students and generally young people (Cai et al., 2021; David et al., 2024; Jiayuan
et al., 2025; Osman, 2025).

In this context, compulsive social media use can interfere with daily routines, affect
motivation for activities outside the digital environment, lead to difficulties in setting
personal boundaries, and result in feelings of frustration, all of which contribute to a
deterioration in emotional well-being (M. Ahmed, 2023; Firth et al., 2024). The intermittent
feedback provided by these platforms (based on notifications, social interactions, and
virtual rewards) could reinforce addictive behaviors and fuel negative emotional states
when expectations are not met. This pattern of interaction can generate a vicious cycle in
which excessive social media use becomes both a cause and a consequence of depression (J.
Wang & Wang, 2025).
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It is important to note that, in our analysis, mild social media dependence was not
significantly associated with either depression or sleep disturbances. This may reflect
frequent but non-dysfunctional use, which is common and often adaptive among university
students, given the academic and social utility of these platforms. From a methodological
standpoint, the instrument’s sensitivity to detect subtle impairments may be limited, and
its classification thresholds may not clearly distinguish between intensive but functional
use and early signs of problematic behavior. Additionally, the sample size within this
category might have been insufficient to detect modest associations. Nonetheless, the
significant trend across dependence levels supports a dose–response pattern, indicating
that the adverse effects of social media use increase progressively with greater dependence
intensity (Abi-Jaoude et al., 2020; Geng & Liu, 2025; Soraci et al., 2024; Yan et al., 2024).

Through our mediation analysis, we identified that sleep disturbances partially medi-
ated the overall effect of problematic social media use on depressive symptoms. Specifically,
a significant indirect effect through these disturbances was found, explaining approximately
31.4% of the total association.

This finding underscores the potential role of sleep disturbance as a biological and
behavioral pathway linking problematic social media use to depression. Sleep disturbances
can directly affect the neuroendocrine, immune systems, and neurotransmitter systems, all
of which are implicated in the pathophysiology of depression. Partial or chronic sleep de-
privation can disrupt the hypothalamic–pituitary–adrenal (HPA) axis, leading to increased
cortisol secretion, a hormone closely associated with stress and depression (Dziurkowska
& Wesolowski, 2021; Nicolaides et al., 2000). Sleep disruption is also linked to reduced
availability of serotonin and dopamine (Moncrieff et al., 2023). Moreover, sleep fragmen-
tation and decreased deep sleep have been linked to increased systemic inflammation, as
reflected in elevated markers such as interleukin-6 (IL-6) and C-reactive protein, which
have also been implicated in the etiology of depression (Nishuty et al., 2019).

On the other hand, sleep disorders have the potential to weaken a person’s coping
strategies when dealing with daily stress (Palmer & Alfano, 2017). Lack of adequate rest
impairs emotional self-regulation, which increases people’s vulnerability to experiencing
intense negative emotions, such as depression, in the face of stressful events (Y. Wang
et al., 2023). This may be especially relevant in the university context, where students
face multiple academic, social, and personal pressures. In this sense, a lack of sleep could
play a modulating role, amplifying the negative emotional impact of inappropriate social
media use.

Although sleep disturbances partially mediated the relationship, explaining 31.4%
of the total effect, a substantial proportion (68.6%) remains unexplained, suggesting the
presence of additional mechanisms that should be explored in future studies. Previous
evidence has identified several potential pathways, including increased exposure to social
comparison and idealized content, which could negatively impact self-esteem and mood
(Samra et al., 2022). Additionally, experiences such as online harassment or exposure to
distressing content may contribute to depression independently of sleep (Alghamdi et al.,
2025; Ye & Gao, 2025). Excessive social media use may also lead to social withdrawal or
reduced face-to-face interaction, fostering feelings of isolation. Finally, maladaptive emo-
tional regulation strategies, such as using social media to escape from negative emotions,
may reinforce depressive symptoms over time. These alternative pathways warrant further
investigation in future studies using comprehensive models that integrate psychological,
behavioral, and contextual factors.

In addition to these behavioral and cognitive mechanisms, the partial mediation ob-
served could also reflect a conceptual overlap between sleep disturbances and depressive
symptomatology. Difficulty initiating or maintaining sleep is not only a diagnostic criterion
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for depression but also a factor that functionally disrupts emotion regulation, increases
cognitive rumination, and heightens stress reactivity (Jansson-Fröjmark & Hossain, 2024; W.
Wang et al., 2024). These psychological processes can amplify negative mood and reduce
resilience to daily stressors, thereby reinforcing the depressive pathway. Importantly, in
our study, sleep quality and depression were assessed using independent, validated instru-
ments that capture distinct but interconnected domains (Pace-Schott et al., 2023). Therefore,
the mediating effect of sleep disturbances likely represents both shared pathophysiologi-
cal mechanisms and functional psychological processes through which inadequate sleep
contributes to the onset and persistence of depressive symptoms.

To verify the stability of these findings, a sensitivity analysis was conducted using
an alternative definition of social media addiction, in which the categories none and mild
addiction were combined and compared with moderate and severe addiction. The results
remained consistent with those of the main model, confirming that sleep disturbance
continued to play a mediating role in the relationship between social media addiction and
depressive symptoms. However, the proportion of the total effect explained through this
pathway was smaller, which may reflect the greater predominance of direct mechanisms
among individuals with more severe levels of social media use. These results support
the robustness of our findings and highlight the complexity of the pathways linking
problematic social media use to mental health outcomes.

Limitations and Strengths

This study has some limitations that should be acknowledged. First, the cross-sectional
design of our study does not allow for establishing a temporal sequence between social
media addiction and sleep disturbances or depressive symptoms; therefore, the associations
we estimate are not causal and should be interpreted with caution. Second, the variables
were assessed using questionnaires; thus, participants’ data on social media use, sleep
quality, or depressive symptoms could have been underestimated or overestimated. Fur-
thermore, although validated instruments were used, they assess perceived symptoms or
behaviors and do not replace clinical diagnostic evaluations. Nevertheless, this approach is
common in epidemiological studies. Third, although the study included participants from
three public universities in different Mexican states, which enhances representativeness
within nursing programs, the findings may not be generalizable to students in private insti-
tutions, other academic disciplines, or other cultural contexts. However, the associations
identified in this study are consistent with well-established biological mechanisms that link
excessive screen exposure with sleep disturbance and depression. These mechanisms are
not culturally bound, which supports the potential external validity of our findings beyond
the studied population.

Despite the limitations above, this study has significant strengths. It is one of the
first multicenter studies in Mexico to jointly analyze social media addiction, sleep quality,
and depressive symptoms in nursing students, a population particularly vulnerable to
academic, social, and emotional stressors. Since validated tests were used in the Mexican
population and were administered by trained personnel, it is unlikely that our findings
were affected by differential misclassification bias.

Additionally, the sample size was large and statistically justified, and the stratified
sampling method adequately represented students from three public institutions in different
regions of the country. Finally, the statistical models were adjusted for confounding
variables, using DAGs and statistical criteria for identification, enhancing the robustness
and internal validity of the findings.
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5. Conclusions
Problematic social media use was associated with depressive symptoms among Mex-

ican undergraduate nursing students, and the findings suggest that sleep disturbances
may partially mediate this relationship. Our results highlight the importance of addressing
problematic social media use as an emerging psychosocial risk factor in the university set-
ting. They underscore the importance of implementing preventive strategies in academic
nursing programs that foster healthy, critical use of digital technologies, promote balanced
digital habits, and actively safeguard students’ mental health.

From a practical perspective, these findings pave the way for educational interventions,
workshops, and institutional policies that integrate digital literacy, emotional self-care, and
sleep hygiene as essential components of nursing staff training. Furthermore, the results
can guide the design of psychoeducational support programs that identify and address
risky digital behaviors and their consequences early. At the institutional level, nursing
schools must recognize the impact of the digital environment on mental health and develop
comprehensive student wellness policies that address the academic, technological, and
psycho-emotional factors influencing professional performance during training.

While the mechanisms linking social media use, sleep disturbance, and depression
are biologically universal, their contextual expression may differ across educational and
cultural settings. By confirming this mediational pattern among Mexican nursing students
using a counterfactual framework, our findings strengthen the external validity of previous
evidence and highlight the need for culturally responsive strategies to promote mental
well-being among healthcare students.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ejihpe15110229/s1, Supplementary Table S1. Distribution of the
Study Sample by Recruitment Site Based on Proportional Stratified Sampling; Supplementary Figure
S1: Directed acyclic graph for the hypothesized counterfactual mediation structure in which social
media addiction influences depressive symptoms directly and indirectly through sleep disturbance;
Supplementary Figure S2: Sensitivity analysis of the mediation model.

Author Contributions: Conceptualization, J.Á.H.-M., A.C.C.-M. and M.A.C.-D.; methodology, J.Á.H.-
M. and A.C.C.-M.; software, J.Á.H.-M. and A.C.C.-M.; validation, M.A.C.-D., G.M.O.-R., R.C.-D.,
F.V.-R., Y.C.O.-O., M.T.-M. and E.A.C.-E.; formal analysis, J.Á.H.-M. and A.C.C.-M.; investigation,
J.Á.H.-M., G.M.O.-R., R.C.-D., F.V.-R., E.A.C.-E. and A.C.C.-M.; resources, M.A.C.-D.; data curation,
J.Á.H.-M., A.C.C.-M. and Y.C.O.-O.; writing—original draft preparation, J.Á.H.-M. and A.C.C.-M.;
writing—review and editing, M.A.C.-D., G.M.O.-R., R.C.-D., F.V.-R., Y.C.O.-O., M.T.-M. and E.A.C.-E.;
visualization, J.Á.H.-M., G.M.O.-R., R.C.-D., F.V.-R., E.A.C.-E., Y.C.O.-O., M.T.-M. and A.C.C.-M.;
supervision, M.A.C.-D.; project administration, M.A.C.-D. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by Hospital Juarez of Mexico’s Ethics and Research Committee (protocol
code HJM-036-23I, approve date 31 October 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: The data that support the findings of this study are openly available in
Mendeley Data at doi: 10.17632/y478b26pnc.1; https://data.mendeley.com/datasets/y478b26pnc/1
(accessed on 11 August 2025).

Conflicts of Interest: The authors declare no conflicts of interest.

https://www.mdpi.com/article/10.3390/ejihpe15110229/s1
https://www.mdpi.com/article/10.3390/ejihpe15110229/s1
https://data.mendeley.com/datasets/y478b26pnc/1


Eur. J. Investig. Health Psychol. Educ. 2025, 15, 229 14 of 17

Abbreviations
The following abbreviations are used in this manuscript:

CESD-7 Center for Epidemiologic Studies Depression Scale
SMAS-SF Social Media Addiction Scale-Student Form
PSQI Pittsburgh Sleep Quality Index
OR Odds ratio
CI Confidence interval
DAGs Directed acyclic graphs

References
Abi-Jaoude, E., Naylor, K. T., & Pignatiello, A. (2020). Smartphones, social media use and youth mental health. CMAJ: Canadian Medical

Association Journal, 192(6), E136–E141. [CrossRef]
Ahmed, M. (2023). Psychological impact of social media addiction on interpersonal relationships in Pakistan. International Journal of

Psychology, 8(4), 53–64. [CrossRef]
Ahmed, O., Walsh, E. I., Dawel, A., Alateeq, K., Espinoza Oyarce, D. A., & Cherbuin, N. (2024). Social media use, mental health and

sleep: A systematic review with meta-analyses. Journal of Affective Disorders, 367, 701–712. [CrossRef]
Akhtar, P., Ma, L., Waqas, A., Naveed, S., Li, Y., Rahman, A., & Wang, Y. (2020). Prevalence of depression among university students in

low and middle income countries (LMICs): A systematic review and meta-analysis. Journal of Affective Disorders, 274, 911–919.
[CrossRef] [PubMed]

AlAmer, M., Shdaifat, E., Alshowkan, A., Eldeen, A. G., & Jamama, A. (2020). Exploring associations between internet addiction,
depressive symptoms, and sleep disturbance among saudi nursing students. The Open Nursing Journal, 14(1), 14–29. [CrossRef]

Alghamdi, W., Almadani, S., Banjer, H., Alsulami, D., & Alghamdi, Y. (2025). Relationship between cyberbullying, anxiety, and
depression among university students in Jeddah, Saudi Arabia: A cross-sectional study. International Journal of Psychiatry in
Medicine, 60(2), 170–186. [CrossRef] [PubMed]

Alimoradi, Z., Lin, C.-Y., Broström, A., Bülow, P. H., Bajalan, Z., Griffiths, M. D., Ohayon, M. M., & Pakpour, A. H. (2019). Internet
addiction and sleep problems: A systematic review and meta-analysis. Sleep Medicine Reviews, 47, 51–61. [CrossRef]

Allen, A. E., Hazelhoff, E. M., Martial, F. P., Cajochen, C., & Lucas, R. J. (2018). Exploiting metamerism to regulate the impact of a visual
display on alertness and melatonin suppression independent of visual appearance. Sleep, 41(8), zsy100. [CrossRef] [PubMed]

Alonzo, R., Hussain, J., Stranges, S., & Anderson, K. K. (2021). Interplay between social media use, sleep quality, and mental health in
youth: A systematic review. Sleep Medicine Reviews, 56, 101414. [CrossRef]

Amirthalingam, J., & Khera, A. (2024). Understanding social media addiction: A deep dive. Cureus, 16(10), e72499. [CrossRef]
Berdida, D. J. E. (2025). Nursing students’ personality traits, sleep quality, social media addiction, and academic performance:

A multi-site structural equation model analysis. Journal of Professional Nursing, 56, 26–35. [CrossRef]
Blume, C., Garbazza, C., & Spitschan, M. (2019). Effects of light on human circadian rhythms, sleep and mood. Somnologie, 23(3),

147–156. [CrossRef]
Bueno-Brito, C., Pérez-Castro, E., & Delgado-Delgado, J. (2024). Adicción a teléfonos inteligentes, ansiedad, depresión y estrés en

estudiantes de enfermería mexicanos. Revista Cuidarte, 15(3), e3814. [CrossRef]
Byeon, S., & Lee, W. (2023). An introduction to causal mediation analysis with a comparison of 2 R packages. Journal of Preventive

Medicine and Public Health = Yebang Uihakhoe Chi, 56(4), 303–311. [CrossRef] [PubMed]
Cai, H., Xi, H.-T., An, F., Wang, Z., Han, L., Liu, S., Zhu, Q., Bai, W., Zhao, Y.-J., Chen, L., Ge, Z.-M., Ji, M., Zhang, H., Yang, B.-X., Chen,

P., Cheung, T., Jackson, T., Tang, Y.-L., & Xiang, Y.-T. (2021). The association between internet addiction and anxiety in nursing
students: A network analysis. Frontiers in Psychiatry, 12, 723355. [CrossRef]

Cañón-Montañez, W., & Rodríguez-Acelas, A. (2019). Use of Causal Diagrams for Nursing Research: A tool for application in
epidemiological studies—PMC. Investigación y Educación en Enfermería, 37(1), e01. [CrossRef] [PubMed]

Carmona-Huerta, J., Durand-Arias, S., Rodriguez, A., Guarner-Catalá, C., Cardona-Muller, D., Madrigal-de-León, E., & Alvarado, R.
(2021). Community mental health care in Mexico: A regional perspective from a mid-income country. International Journal of
Mental Health Systems, 15(1), 7. [CrossRef]

Consuelos-Sánchez, K. S., Cano-Estrada, A., Castañeda-Márquez, A. C., & Hernández-Mariano, J. Á. (2023). Nursing training and its
association with burnout syndrome among Mexican undergraduate students. Salud Mental, 46(2), 97–104. [CrossRef]

Corke, L., Maksyutynska, K., Jones, J. M., & George, T. P. (2025). The relationship between social media use, and mental health disorders
in adolescents and young adults: A scoping review. Annals of Clinical Psychiatry, 36(3), 89–99. [CrossRef]
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Schuch, F. B., & Firth, J. A. (2024). From “online brains” to “online lives”: Understanding the individualized impacts of Internet
use across psychological, cognitive and social dimensions. World Psychiatry, 23(2), 176–190. [CrossRef]

Firth, J., Torous, J., Stubbs, B., Firth, J. A., Steiner, G. Z., Smith, L., Alvarez-Jimenez, M., Gleeson, J., Vancampfort, D., Armitage, C. J., &
Sarris, J. (2019). The “online brain”: How the Internet may be changing our cognition. World Psychiatry, 18(2), 119–129. [CrossRef]

Geng, Z., & Liu, R. (2025). The impact of smartphone addiction and negative emotions on parent–child relationships among elementary
school students. Frontiers in Psychiatry, 16, 1582741. [CrossRef]

Haddaouy, A. E., Miyah, Y., Benjelloun, M., Mengad, A., Blaak, H., Iziki, H., & Omari, F. E. (2025). Smartphone addiction and sleep
quality among nursing students in Meknes, Morocco: A cross-sectional study. Belitung Nursing Journal, 11(2), 133–141. [CrossRef]

Hernández-Mariano, J. Á., Hurtado-Salgado, E., Velázquez-Núñez, M. D. C., & Cupul-Uicab, L. A. (2024). Prevalence of academic
burnout among nursing students: A systematic review and meta-analysis. Journal of Nursing Education, 63(8), 533–539. [CrossRef]

Hicks, R., & Tingley, D. (2011). Causal mediation analysis. The Stata Journal, 11(4), 605–619. [CrossRef]
Ibrahim, F. M., Salmi, R. N., Saif, M. A., & Mohammed, A. (2024). Sleep disorders’ prevalence and impact on academic per-

formance among undergraduate nursing students in a selected university, United Arab Emirates. SAGE Open Nursing, 10,
23779608241274229. [CrossRef]

Jansson-Fröjmark, M., & Hossain, S. (2024). Emotion dysregulation in insomnia disorder: The possible role of psychiatric comorbidity.
Frontiers in Sleep, 3, 1383552. [CrossRef]

Jiayuan, Z., Lina, M., & Yang, L. (2025). Problematic media use, mental health literacy, and their interaction in depression among
nursing students. BMC Nursing, 24, 199. [CrossRef] [PubMed]

Joshi, S. C. (2022). Sleep latency and sleep disturbances mediates the association between nighttime cell phone use and psychological
well-being in college students. Sleep and Biological Rhythms, 20(3), 431–443. [CrossRef] [PubMed]

Jung, S. J. (2021). Introduction to mediation analysis and examples of its application to real-world data. Journal of Preventive Medicine
and Public Health, 54(3), 166–172. [CrossRef] [PubMed]

Kalal, N., Vel, N. S., Angmo, S., Choyal, S., Bishnoi, S., Dhaka, S., Rulaniya, S., & Banswal, S. (2023). Smartphone ad-
diction and its impact on quality of sleep and academic performance among nursing students. Institutional based
cross-sectional study in Western Rajasthan (India). Investigación y Educación En Enfermería, 41(2), e11. Available online:
https://www.redalyc.org/journal/1052/105275612011/html/ (accessed on 29 July 2025). [CrossRef]

Karna, B., Sankari, A., & Tatikonda, G. (2025). Sleep disorder. In StatPearls. StatPearls Publishing. Available online:
http://www.ncbi.nlm.nih.gov/books/NBK560720/ (accessed on 29 July 2025).

Kinsella, J. E., & Chin, B. N. (2024). Mechanisms linking social media use and sleep in emerging adults in the United States. Behavioral
Sciences, 14(9), 794. [CrossRef]

Korte, M. (2020). The impact of the digital revolution on human brain and behavior: Where do we stand? Dialogues in Clinical
Neuroscience, 22(2), 101–111. [CrossRef]

Kumar, M., Katoch, O. R., Kumar, N., & Sehgal, S. (2025). Exploring the link between smartphone use and sleep quality: A systematic
review. Sleep Research, 2(1), 42–56. [CrossRef]

Labrague, L. J., McEnroe-Petitte, D. M., De Los Santos, J. A. A., & Edet, O. B. (2018). Examining stress perceptions and coping strategies
among Saudi nursing students: A systematic review. Nurse Education Today, 65, 192–200. [CrossRef]

Levenson, J. C., Shensa, A., Sidani, J. E., Colditz, J. B., & Primack, B. A. (2017). Social media use before bed and sleep disturbance
among young adults in the United States: A nationally representative study. Sleep, 40(9), zsx113. [CrossRef]

Lit,an, D.-E. (2025). Online captive: The impact of social media addiction on depression and anxiety—An SEM approach to the
mediating role of self-esteem and the moderating effects of age and professional status. Behavioral Sciences, 15(4), 481. [CrossRef]

https://doi.org/10.3390/jcm13154475
https://www.ncbi.nlm.nih.gov/pubmed/39124742
https://doi.org/10.1016/j.jclinepi.2021.08.001
https://www.ncbi.nlm.nih.gov/pubmed/34371103
https://doi.org/10.3390/ijerph19116910
https://www.ncbi.nlm.nih.gov/pubmed/35682491
https://doi.org/10.3390/jcm10215204
https://doi.org/10.1016/j.ijnurstu.2025.104993
https://doi.org/10.1186/s12888-025-06932-y
https://doi.org/10.1002/wps.21188
https://doi.org/10.1002/wps.20617
https://doi.org/10.3389/fpsyt.2025.1582741
https://doi.org/10.33546/bnj.3718
https://doi.org/10.3928/01484834-20240502-04
https://doi.org/10.1177/1536867X1201100407
https://doi.org/10.1177/23779608241274229
https://doi.org/10.3389/frsle.2024.1383552
https://doi.org/10.1186/s12912-025-02827-1
https://www.ncbi.nlm.nih.gov/pubmed/39980024
https://doi.org/10.1007/s41105-022-00388-3
https://www.ncbi.nlm.nih.gov/pubmed/35475191
https://doi.org/10.3961/jpmph.21.069
https://www.ncbi.nlm.nih.gov/pubmed/34092062
https://www.redalyc.org/journal/1052/105275612011/html/
https://doi.org/10.17533/udea.iee.v41n2e11
http://www.ncbi.nlm.nih.gov/books/NBK560720/
https://doi.org/10.3390/bs14090794
https://doi.org/10.31887/DCNS.2020.22.2/mkorte
https://doi.org/10.1002/slp2.70002
https://doi.org/10.1016/j.nedt.2018.03.012
https://doi.org/10.1093/sleep/zsx113
https://doi.org/10.3390/bs15040481


Eur. J. Investig. Health Psychol. Educ. 2025, 15, 229 16 of 17

Liu, Z., Xie, Y., Sun, Z., Liu, D., Yin, H., & Shi, L. (2023). Factors associated with academic burnout and its prevalence among university
students: A cross-sectional study. BMC Medical Education, 23(1), 317. [CrossRef] [PubMed]

Márquez-Ríos, M. M. G., & Grimaldo-Zapata, I. P. (2024). Niveles de estrés, ansiedad y depresión en estudiantes de enfermería: Un
estudio transversal. Cuidado Multidisciplinario de la Salud BUAP, 5(10), 8–20.

Mofatteh, M. (2020). Risk factors associated with stress, anxiety, and depression among university undergraduate students. AIMS
Public Health, 8(1), 36–65. [CrossRef]

Moncrieff, J., Cooper, R. E., Stockmann, T., Amendola, S., Hengartner, M. P., & Horowitz, M. A. (2023). The serotonin theory of
depression: A systematic umbrella review of the evidence. Molecular Psychiatry, 28(8), 3243–3256. [CrossRef] [PubMed]

Nicolaides, N. C., Vgontzas, A. N., Kritikou, I., & Chrousos, G. (2000). HPA Axis and Sleep. In K. R. Feingold, S. F. Ahmed, B. Anawalt,
M. R. Blackman, A. Boyce, G. Chrousos, E. Corpas, W. W. de Herder, K. Dhatariya, K. Dungan, J. Hofland, S. Kalra, G. Kaltsas, N.
Kapoor, C. Koch, P. Kopp, M. Korbonits, C. S. Kovacs, W. Kuohung, . . . D. P. Wilson (Eds.), Endotext. MDText.com, Inc. Available
online: http://www.ncbi.nlm.nih.gov/books/NBK279071/ (accessed on 5 August 2025).

Nishuty, N. L., Khandoker, M. M. H., Karmoker, J. R., Ferdous, S., Shahriar, M., Qusar, M. M. A. S., Islam, M. S., Kadir, M. F., & Islam,
M. R. (2019). Evaluation of Serum Interleukin-6 and C-reactive Protein Levels in Drug-naïve Major Depressive Disorder Patients.
Cureus, 11(1), e3868. [CrossRef]

Ojeda-Paredes, P., Estrella-Castillo, D. F., Rubio-Zapata, H. A., Ojeda-Paredes, P., Estrella-Castillo, D. F., & Rubio-Zapata, H. A. (2019).
Sleep quality, insomnia symptoms and academic performance on medicine students. Investigación En Educación Médica, 8(29),
36–44. [CrossRef]

Osman, W. A. (2025). Social media use and associated mental health indicators among University students: A cross-sectional study.
Scientific Reports, 15, 9534. [CrossRef]

Pace-Schott, E. F., Kleim, B., & Alfano, C. A. (2023). Editorial: How does sleep help regulate negative emotion? Frontiers in Behavioral
Neuroscience, 16, 1125841. [CrossRef] [PubMed]

Palmer, C. A., & Alfano, C. A. (2017). Sleep and emotion regulation: An organizing, integrative review. Sleep Medicine Reviews, 31, 6–16.
[CrossRef] [PubMed]

Pan American Health Organization. (2025). Health workforce in the Americas: Data and regional indicators [La fuerza de trabajo en salud en
las Américas: Datos e indicadores regionales]. Available online: https://www.paho.org/es/documentos/fuerza-trabajo-salud-
americas-datos-e-indicadores-regionales (accessed on 25 October 2025).

Patel, A. K., Reddy, V., Shumway, K. R., & Araujo, J. F. (2025). Physiology, sleep stages. In StatPearls. StatPearls Publishing. Available
online: http://www.ncbi.nlm.nih.gov/books/NBK526132/ (accessed on 25 October 2025).

Patino, C. M., & Ferreira, J. C. (2016). Test for trend: Evaluating dose-response effects in association studies. Jornal Brasileiro de
Pneumologia, 42(4), 240. [CrossRef] [PubMed]

Pevet, P., Challet, E., & Felder-Schmittbuhl, M.-P. (2021). Melatonin and the circadian system: Keys for health with a focus on sleep.
Handbook of Clinical Neurology, 179, 331–343. [CrossRef]

Pérez, R. L., Flores, D. S. C., Rosas, L. R., Hernández, K. B., Cabrera, B. M., & Gómez, T. G. (2024). Calidad de sueño en estudiantes de
la Licenciatura en Enfermería General [Sleep quality among undergraduate nursing students]. Ciencia Latina Revista Científica
Multidisciplinar, 8(2), 2809–2824. [CrossRef]

Rahman, M., Rabby, M. F., Kabir, M. R., Anjum, R., Saha, O., Bhuiyan, M. A. A., Emon, H. H., & Hossain, M. M. (2025). Associations
between social media addiction, social media fatigue, fear of missing out, and sleep quality among university students in
Bangladesh: A cross-sectional study. Journal of Health, Population, and Nutrition, 44(1), 152. [CrossRef]

Rijnhart, J. J. M., Valente, M. J., Smyth, H. L., & MacKinnon, D. P. (2023). Statistical mediation analysis for models with a binary
mediator and a binary outcome: The differences between causal and traditional mediation analysis. Prevention Science: The Official
Journal of the Society for Prevention Research, 24(3), 408–418. [CrossRef]

Rudman, A., & Gustavsson, J. P. (2012). Burnout during nursing education predicts lower occupational preparedness and future
clinical performance: A longitudinal study. International Journal of Nursing Studies, 49(8), 988–1001. [CrossRef]

Sahin, C. (2018). Social media addiction scale-student form: The reliability and validity study. Turkish Online Journal of Educational
Technology—TOJET, 17(1), 169–182.

Salari, N., Zarei, H., Hosseinian-Far, A., Rasoulpoor, S., Shohaimi, S., & Mohammadi, M. (2025). The global prevalence of social media
addiction among university students: A systematic review and meta-analysis. Journal of Public Health, 33(1), 223–236. [CrossRef]

Salinas-Rodríguez, A., Manrique-Espinoza, B., Acosta-Castillo, G. I., Franco-Núñez, A., Rosas-Carrasco, Ó., Gutiérrez-Robledo, L. M.,
& Sosa-Ortiz, A. L. (2014). Validación de un punto de corte para la versión breve de la Escala de Depresión del Centro de Estudios
Epidemiológicos en adultos mayores mexicanos [Validation of a cutoff point for the short version of the Center for Epidemiologic
Studies Depression Scale in Mexican older adults]. Salud Pública de México, 56(3), 279–285.

Samra, A., Warburton, W. A., & Collins, A. M. (2022). Social comparisons: A potential mechanism linking problematic social media use
with depression. Journal of Behavioral Addictions, 11(2), 607–614. [CrossRef]

https://doi.org/10.1186/s12909-023-04316-y
https://www.ncbi.nlm.nih.gov/pubmed/37149602
https://doi.org/10.3934/publichealth.2021004
https://doi.org/10.1038/s41380-022-01661-0
https://www.ncbi.nlm.nih.gov/pubmed/35854107
http://www.ncbi.nlm.nih.gov/books/NBK279071/
https://doi.org/10.7759/cureus.3868
https://doi.org/10.22201/facmed.20075057e.2019.29.1758
https://doi.org/10.1038/s41598-025-94355-w
https://doi.org/10.3389/fnbeh.2022.1125841
https://www.ncbi.nlm.nih.gov/pubmed/36699655
https://doi.org/10.1016/j.smrv.2015.12.006
https://www.ncbi.nlm.nih.gov/pubmed/26899742
https://www.paho.org/es/documentos/fuerza-trabajo-salud-americas-datos-e-indicadores-regionales
https://www.paho.org/es/documentos/fuerza-trabajo-salud-americas-datos-e-indicadores-regionales
http://www.ncbi.nlm.nih.gov/books/NBK526132/
https://doi.org/10.1590/s1806-37562016000000225
https://www.ncbi.nlm.nih.gov/pubmed/27832229
https://doi.org/10.1016/B978-0-12-819975-6.00021-2
https://doi.org/10.37811/cl_rcm.v8i2.10712
https://doi.org/10.1186/s41043-025-00896-1
https://doi.org/10.1007/s11121-021-01308-6
https://doi.org/10.1016/j.ijnurstu.2012.03.010
https://doi.org/10.1007/s10389-023-02012-1
https://doi.org/10.1556/2006.2022.00023


Eur. J. Investig. Health Psychol. Educ. 2025, 15, 229 17 of 17

Scott, A. J., Webb, T. L., Martyn-St James, M., Rowse, G., & Weich, S. (2021). Improving sleep quality leads to better mental health: A
meta-analysis of randomised controlled trials. Sleep Medicine Reviews, 60, 101556. [CrossRef]

Setyowati, L., Kurnia, A. D., Lestari, W., & Karuncharernpanit, S. (2023). Association between social media addiction and sleep quality
among undergraduate nursing students: A cross-sectional study. Frontiers of Nursing, 10(2), 233–239. [CrossRef]

Silva, V., Chiquito, N. C., Andrade, R. A. P. O., Brito, M. F. P., & Camelo, S. H. H. (2011). Fatores de estresse no último ano do curso
de graduação em enfermagem: Percepção dos estudantes [Stress factors in the final year of undergraduate nursing education:
Students’ perception]. Revista Enfermagem UERJ, 19(1), 121–126.

Sonmez, Y., Akdemir, M., Meydanlioglu, A., & Aktekin, M. R. (2023). Psychological distress, depression, and anxiety in nursing
students: A longitudinal study. Healthcare, 11(5), 636. [CrossRef] [PubMed]

Soraci, P., Pisanti, R., Servidio, R., Holte, A. J., Ferrari, A., Demetrovics, Z., & Griffiths, M. D. (2024). The associations between
the problematic social media and smartphone use, social phobia, and self-esteem: A structural equation modeling analysis.
International Journal of Mental Health and Addiction. [CrossRef]

Tennant, P. W. G., Murray, E. J., Arnold, K. F., Berrie, L., Fox, M. P., Gadd, S. C., Harrison, W. J., Keeble, C., Ranker, L. R., Textor, J.,
Tomova, G. D., Gilthorpe, M. S., & Ellison, G. T. H. (2021). Use of directed acyclic graphs (DAGs) to identify confounders in
applied health research: Review and recommendations. International Journal of Epidemiology, 50(2), 620–632. [CrossRef] [PubMed]

Valencia-Ortiz, R., & Cabero-Almenara, J. (2019). La adicción a las redes sociales: Validación de un instrumento en el contexto mexicano
[Addiction to social networks: Validation of an instrument in the Mexican context]. Health and Addictions/Salud y Drogas, 19(2),
149–159. [CrossRef]

Vázquez, I. G., Carmona, G. E., Celedonio, F. G. M., Murcia, K. C., Uscanga, R. N. C., & Chagala, A. A. (2025). Asociación de adicción a
redes sociales con desempeño académico de estudiantes de enfermería [Association between social media addiction and academic
performance among nursing students]. Ciencia Latina Revista Científica Multidisciplinar, 9(2), 4412–4425. [CrossRef]

Vázquez-Salas, A., Hubert, C., Portillo-Romero, A., Valdez-Santiago, R., Barrientos-Gutiérrez, T., & Villalobos, A. (2023). Sintomatología
depresiva en adolescentes y adultos mexicanos: Ensanut 2022 [Depressive symptoms among Mexican adolescents and adults:
Ensanut 2022]. Salud Pública de México, 65, s117–s125. [CrossRef]

Vo, T. N., Chiu, H.-Y., Chuang, Y.-H., & Huang, H.-C. (2023). Prevalence of stress and anxiety among nursing students: A systematic
review and meta-analysis. Nurse Educator, 48(3), E90. [CrossRef]

Wang, J., & Wang, S. (2025). The emotional reinforcement mechanism of and phased intervention strategies for social media addiction.
Behavioral Sciences, 15(5), 665. [CrossRef]

Wang, W., Zhu, Y., Yu, H., Wu, C., Li, T., Ji, C., Jiang, Y., & Ding, D. (2024). The impact of sleep quality on emotion regulation difficulties
in adolescents: A chained mediation model involving daytime dysfunction, social exclusion, and self-control. BMC Public Health,
24(1), 1862. [CrossRef]

Wang, Y., Guang, Z., Zhang, J., Han, L., Zhang, R., Chen, Y., Chen, Q., Liu, Z., Gao, Y., Wu, R., & Wang, S. (2023). Effect of sleep quality
on anxiety and depression symptoms among college students in China’s xizang region: The mediating effect of cognitive emotion
regulation. Behavioral Sciences, 13(10), 861. [CrossRef] [PubMed]

World Health Organization. (2020, September 18). State of the world’s nursing 2020: Investing in education, jobs and leadership (Annex)
[Web annex]. Available online: https://www.who.int/publications/i/item/9789240007017 (accessed on 11 August 2025).

Yan, N., Long, Y., Yuan, H., Zhou, X., Xie, B., & Wang, Y. (2024). The impact of mobile social media use on depressive mood among
college students: A chain mediating effect of upward social comparison and cognitive overload. Psychology Research and Behavior
Management, 17, 2111–2120. [CrossRef]

Ye, X., & Gao, H. (2025). Distress disclosure on social media and depressive symptoms among college students: The roles of social
comparison and gender. Frontiers in Psychology, 16, 1520066. [CrossRef] [PubMed]

Yu, D. J., Wing, Y. K., Li, T. M. H., & Chan, N. Y. (2024). The impact of social media use on sleep and mental health in youth: A scoping
review. Current Psychiatry Reports, 26(3), 104–119. [CrossRef]

Zhang, Y., Jia, X., Yang, Y., Sun, N., Shi, S., & Wang, W. (2024). Change in the global burden of depression from 1990-2019 and its
prediction for 2030. Journal of Psychiatric Research, 178, 16–22. [CrossRef] [PubMed]

Zhu, X., Zheng, T., Ding, L., Zhang, X., Li, Z., & Jiang, H. (2023). Exploring associations between social media addiction, social media
fatigue, fear of missing out and sleep quality among university students: A cross-section study. PLoS ONE, 18(10), e0292429.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.smrv.2021.101556
https://doi.org/10.2478/fon-2023-0025
https://doi.org/10.3390/healthcare11050636
https://www.ncbi.nlm.nih.gov/pubmed/36900639
https://doi.org/10.1007/s11469-024-01375-0
https://doi.org/10.1093/ije/dyaa213
https://www.ncbi.nlm.nih.gov/pubmed/33330936
https://doi.org/10.21134/haaj.v19i2.460
https://doi.org/10.37811/cl_rcm.v9i2.17227
https://doi.org/10.21149/14827
https://doi.org/10.1097/NNE.0000000000001343
https://doi.org/10.3390/bs15050665
https://doi.org/10.1186/s12889-024-19400-1
https://doi.org/10.3390/bs13100861
https://www.ncbi.nlm.nih.gov/pubmed/37887511
https://www.who.int/publications/i/item/9789240007017
https://doi.org/10.2147/PRBM.S447372
https://doi.org/10.3389/fpsyg.2025.1520066
https://www.ncbi.nlm.nih.gov/pubmed/40309214
https://doi.org/10.1007/s11920-024-01481-9
https://doi.org/10.1016/j.jpsychires.2024.07.054
https://www.ncbi.nlm.nih.gov/pubmed/39106579
https://doi.org/10.1371/journal.pone.0292429
https://www.ncbi.nlm.nih.gov/pubmed/37796805

	Introduction 
	Materials and Methods 
	Design and Study Population 
	Data Collection 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

