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Abstract: Poor sleep quality and depression are interconnected factors impacting university students' well-
being, especially during the COVID-19 pandemic. This study examined trends in sleep quality and depressive
symptoms among University of Georgia students from 2020 to 2024. A cross-sectional study used secondary
data from 2020, and primary data collected in 2024. The Pittsburgh Sleep Quality Index (PSQI) and Beck
Depression Inventory-II (BDI-II) were used to assess sleep quality and depression. 1,090 students completed
the PSQI, and 387 completed the BDI-II. Extracted data were analyzed using IBM SPSS v23.0, employing
descriptive statistics, chi-square tests, and independent t-tests. The proportion of female students was higher
than males in 2020 (70.6%) and 2024 (75.5%). Male students reported slightly higher PSQI scores than females,
with a mean of 7.23 (SD = 9.3) in 2020 and 7.65 (SD = 12.4) in 2024. Georgian students had poorer sleep than
internationals (t(474) = 1.587, p <.0001). Poor sleepers (PSQI >6) increased from 57.3% in 2020 to 67.1% in 2024,
while mean BDI-II scores rose slightly (12.9 to 13.2). However, independent t-tests showed no significant
differences in mean PSQI (p = 0.28) or BDI-II (p = 0.63) scores. COVID-19 positivity worsened PSQI scores in
2020 only. The study shows a trend of worsening sleep quality and depressive symptoms over time, despite no
statistically significant differences in mean scores. This suggests that while poor sleep and depression seem to
be increasing, the changes may not be substantial. University interventions focusing on mental health support
are needed.

Keywords: Sleep; Depression; PSQI; Mental health; Students

1.0. Introduction

Sleep is crucial for all living things especially among undergraduate students. Studies have
shown that poor sleep quality contributes to the development and maintenance of depressive
symptoms, and depression impairing sleep disturbances [1,2]. A strong association has been
established between sleep quality and depression in different studies conducted among
undergraduates from different institutions [3-5]. University students are at a higher risk of
developing depression and decreased sleep quality than the general population [6,7]. Different trends
in sleep quality and depression among university students includes gender [8,9], age [10], physical
activity [11], course of study/heavy academic pressure [13], and in recent years, post COVID
lockdown measures [7,8,10].

Studies conducted among Chinese international undergraduate students [11] reported that the
female students had more prevalence of sleep disturbance and depressive mood changes based on
their level of participation in the study. Previous studies on depressive symptoms among
undergraduates at the University of Georgia also reported similar trend [14].
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However, physical inactivity can result in an increase in students' social isolation, depressive
symptoms and presumably affect their level of sleep quality [15]. Medical students have a higher
prevalence of sleep disturbance and depression in comparison to nonmedical students due to
academic stress [9,16]. Although, an international meta-analysis study observed that the prevalence
of depression among pre-pandemic university students worldwide was 30.6%, direct result of the
pandemic and its associated control measures, higher education students are expected to face
worsened mental health challenges due to drastic deviations from their normal routines as they
transition to an online learning environment [17].

This study examined trends in sleep quality and depressive symptoms among University of
Georgia students from 2020 to 2024. A cross-sectional study used secondary data from 2020, and
primary data collected in 2024.

2.0. Methods

Data Collection

For this study, we used secondary data and collected primary had varying sample sizes and
types of information because researchers used different protocols when collecting in Pittsburgh Sleep
Quality Index PSQI [18] and becks depression inventory-II (BDIII) [19] reports.

Secondary data were retrieved from the medical department’s database, focusing on previously
self-administered PSQI and Beck Depression Inventory-II (BDI-II) assessments from 2019 to 2024. We
contacted the authors to obtain their raw data. And we used the year of data collection, the
participant's score for each BDI-II item, the BDI-II total score, the PSQI item, PSQI global score, the
year of study. and demographics (age, sex, nationality, covid symptoms,)

Primary data: for 2024 using the university mailing system and personal distribution methods,
after obtaining verbal consent. The participants invited were all University of Georgia students,
including both local and international students. Additional variables collected included age, gender,
year of study, country of origin, and COVID-19 symptoms in the past three months. Data from these
two time-points were compared.

Inclusion criteria: students with active status, able to provide informed consent, and willing to
complete at least one of the PSQI or BDI-II assessments were the inclusion criterion. Archived data
included only students studying at the University of Georgia, both Georgian and international.

Exclusion criteria: responses with more than two missing variables (n=28), participants aged <17
(n=3), and archived data students that are not enrolled in the University of Georgia or those aged
<17(n=0).

Study Instruments

PSQI

The PSQI, a validated and widely used instrument available in many languages including
English, was translated into Georgian for this study. It consists of 19 self-rated questions assessing
the respondent’s sleeping patterns, the impact of sleep disturbances on daytime functioning, and the
use of sleep aids. The PSQI comprises seven components, and the global score ranges from 0 to 21
[18]. A score higher than 5 indicates poor sleep quality, while a score of 5 or lower reflects good sleep
quality. This cut-off score has a sensitivity of 89.6% and specificity of 86.5% for detecting poor sleepers
[18]. The Georgian translation of the PSQI was validated among a sample of university students,
demonstrating adequate internal consistency. In this study, the PSQI’s total score was computed only
for respondents who provided complete and valid answers to all survey questions.

BDI-II

The BDI-II was employed to evaluate depression severity among university students. The BDI-
Il is a globally recognized 21-item self-report instrument that assesses depressive symptoms over the
past two weeks. Each item offers four response options, ranging from 0 (no symptom) to 3 (severe
symptom). The total score ranges from 0 to 63 and is interpreted as follows: 0-10 indicates normal
fluctuations in mood, 11-16 suggests mild mood disturbance, 17-20 signifies borderline clinical
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depression, 21-30 represents moderate depression, 31-40 indicates severe depression, and scores over
40 extreme depressions [19]. This scoring system was chosen for its specificity, sensitivity, high
reliability, and enhanced concurrent and content validity, making it suitable for identifying
depression among university students. The study adhered to the conventional cut-off scores to
differentiate between severity levels [20].

Data Analysis

A total sample size of both retrieved data and original consists of 1090 of PSQI responses and
387 BDI-II responses of, we compared 2 main groups, the first group who completed the
questionnaire in 2020 had 534 PSQI responses and 155 BDI-II responses and the second group in
2024 had 556 PSQI responses and 210 BDI-II responses, includes other variables and we divided them
as follows, age: (£24-225), sex: (Male, Female), nationality: (Georgian, International), Covid status:
(positive, negative), year of study: (first year, second year, third year, > forth year), PSQI global
score(s5 good night sleep, 26 poor night sleep) BDI-II classification(<16=low,17-30=moderate,
>31significant)

Statistical Analysis

The SPSS software version 23 (IBM SPSS Statistics for Windows) was used for the data analyses.
Descriptive statistics and chi-square tests were used for the analysis of demographic characteristics.
The total scores for both the (PSQI) and the BDI-II were computed for each respondent and presented
as mean + standard deviation (SD). Independent t-tests were used to measure the differences in global
PSQI and BDI-II scores between the 2020 and 2024 samples. Pearson chi-square tests were employed
to assess the differences between demographic variables, total sleep quality scores, and BDI-II scores.

Ethics Approval and Consent to Participate

The study protocol was approved by the University of Georgia Institutional Review Board
(reference number: UGREC-01-22). The participants provided informed consent before participating
in the study. No personal identifiers were collected, and all responses were anonymous. Our study
complies with the Declaration of Helsinki.

Results

More female students participated in the study (70.6%) than male (29.4%). in 2020 34.6% men
and 65.4% women, while the 2024 sample included 24.5% men and 75.5% women. The nationality
had both local and international students, local 35.6% in 2020 and 51.4% in 2024, while international
students were 63.4% in 2020 and 48.6% in 2024. Most students were in their first year of study (51.5%)
and 13.5% in their fourth year or higher in 2020, and 41.5% in their first year and 13.3% in their fourth
year or higher in 2024. Age distribution was predominantly under 24 years, with 94.9% of students
aged <24 in 2020, and 100% of students aged <24 in 2024. COVID-19 positive cases varied between
the two sample years, increased over time, with 20.0% positive cases in 2020, and 48.9% positive cases

in 2024 (Table 1).
Table 1.
2020 Sample 2024 Sample P-Value
%(n=534) % (n 556)
Sex
Male 34.6% (185) 24.5% (136) 0.001

Female 65.4% (349) 75.5% (420)
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Nationality
Georgian 35.6% (190) 51.4% (286) 0.001
4.4% (344 48.6% (2
International 64.4% (344) 8.6% (270)
Year of study
, 51.5% (275) 41.5% (231)
First year
21.5% (115) 34.9% (194) 0.001
Second
eeond year 13.5% (72) 10.3% (57)
Third year 13.5% (72) 13.3% (74)
> fourth year
Age 94.9% (507) 100% (556) 0.001
<24 5.1% (27) 0.0% (0)
>25
Covid status* 20.0% (107) 48.9% (272) 0.001
Positive 80.0% (427) 51.1% (284)
Negative
Global score 42.7% (228) 32.9% (183) 0.001
<5 57.3% (306) 67.1% (373)
>6
BDI score
19.1% (102) 25.9% (144)
Low
7.3% (39) 8.1% (45) 0.018
Moderat
oderate 2.6% (14) 3.8% (21)
Significant

*Covid status corresponds to have you ever been tested positive in the last 3 months. PSQI global score cutoff >6
indicates poor sleep and BDI-II score cutoff 1-16 indicates low depression 17-30 indicates moderate depression
and 231 indicates significant depression.

Total PSQI scores were calculated for the sample of students. Most respondents had PSQI scores
greater than 5 (67.1%) in 2024 compared to (57.3%) 2020 , with a mean PSQI score of 6.96(SD=8.9) in
2020 while 7.28(SD=10.6) showed slight increase .the mean of BDI score in 2020 12.9(SD=10.6) while
in 2024 increased to 13.2 (SD=11.35) (Table 1& Table 3).

The gender distribution showed a significant difference between female and male students (x2
(1)=13.5, p<0.0001). Similarly, age distribution differed significantly between students aged <24 and
those aged >25 (x? (1) = 28.8, p < 0.0001). COVID-19 status also exhibited a significant variation
between the two years (x2 (1) =100.1, p <0.0001). The analysis of the year of study revealed significant
differences across the samples (x? (3) =25.3, p =0.001). Additionally, there was a significant difference
in the distribution of Georgian and international students (x2 (1) =27.8, p = 0.001).
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The PSQI global scores showed a significant difference between the samples (x2 (1) =11.0, p =
0.001). the BDI-II scores also showed a significant difference between the two samples (x? (3) = 10.0,
p = 0.018). An independent samples t-test was conducted to compare the mean scores of the global
PSQI and BDI-II between 2020 and 2024. The results showed no significant differences in mean global
PSQI scores t (1088) =-0.574, p = 0.28) and BDI-II scores t (385) =-0.221, p = 0.63 across the two time

points (Table 2).
Table 2.
Year N Mean (sd) t df P-value
PSQI global score 2020 | 534 6.96 (8.9) -.574 1088 .28
2024 | 556 7.28 (9.0)
BDI-II scores 2020 | 166 12.95 (10.6) -.221 388 .63
2024 | 221 13.20 (11.3)

In comparing the 2020 and 2024 samples, the mean PSQI Global Scores for females were 6.82 (SD
=8.7) in 2020 and 7.23 (SD = 9.3) in 2024, while for males, the scores were 7.15 (SD =7.6) in 2020 and
7.65 (SD = 12.4) in 2024 almost no change, respectively. Significant differences were found between
Georgian and international students' PSQI scores in 2020 t (474)=1.587, p = 0.0001), but not in 2024
t (632) =4.2, p = 0.75). For COVID-19 status, no significant differences were observed in PSQI scores.
Analysis by year of study no statistically significant differences in PSQI scores for either 2020 or 2024

(table 3).
Table 3.
Group N |Year| Mean (SD) | T/F | df | p- value
Male vs Female PSQI Female 34912020| 6.82(8.7) t)y |767 .10
Global Score Male 185 723 (9.3) |-0.559
Female 420(2024| 7.15(7.6) (t)y |554| .062
Male 136 7.65(12.4) | -.562
Georgian vs international Georgian 1901|2020 | 9.14 (14.2) (t) [474| .0001
PSQI Global Score International |344 5.76 (2.8) 1.587
Georgian 2862024 | 7.49 (8.4) (t) (532 75
International |270 7.05 (9.6) 4.259
Covid status global score Positive 10712020 | 6.12(3.0) (t) 1532 .26
Negative 427 717 (9.8) |-1.090
positive 27212024 | 7.43(8.5) (ty |554| 0.75
Negative 284 7.12(9.4) 404
Year of study global Ist 27512020 | 6.92 (8.3) (f) 3 0.31
score 2nd 115 8.17 (13.8) 1.19
3rd 72 6.19 (3.1)
>4th 72 5.96 (2.8)
1st 2312024 | 6.61(5.0) () 3 0.24
2nd 194 8.07 (12.6) 14
3rd 57 8.37 (12.2)
>4th 74 6.42 (1.8)

bold =p value <0.05, (t)=t-test, (f)=ANOVA.

Discussion

The findings of this study have shown significant insights into the trends in sleep quality and
depression among university students at the University of Georgia between 57.3% in 2020 and 67.1%
in 2024. Our data revealed that there was a noticeable shift in sleep quality over this period, consistent
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with other studies [21], illustrating the impact of external factors such as the COVID-19 pandemic
[22,23] and increased academic pressures on students' well-being, especially during exam periods
[24]. The analysis of PSQI scores indicated an increase in poor sleep quality among students from
2020 to 2024 This change can be attributed to various factors, including night use screen time and
media use [25], alcohol use [26] other and lifestyle factors such as, caffeine [27]. Specifically, the mean
PSQI score in 2020 was 6.96 which increased to 7.28 in 2024 table 2. This trend suggests that sleep
quality has deteriorated.

Out of the 556 students who participated in our questionnaire, the majority (70.6%) are female.
A slight difference in PSQI scores between male and female students was noted in 2024. The
discrepancy may be attributed to the difference in response rate between male (136) and female (420)
participants. It was observed that both male and female participants experienced poor sleep.
However, male participants had slightly worse sleep quality, as indicated by their higher PSQI Global
Scores in both 2020 and 2024. These gender differences do not align with other studies by [1,5,11].
These studies noted that females typically experience poorer sleep quality compared to males. Our
findings, however, suggest that male students in our sample experienced poorer sleep quality
compared to their female counterparts.

Georgian students had higher PSQI mean score compared to international students both in 2020
[10] and 2024. However, in these two years, local (Georgian) students exhibited poorer sleep quality
compared to international students, irrespective of the differences in significance observed in both
years. This finding contrasts with a study conducted in China among Chinese students studying from
home and abroad conducted. This study revealed that Chinese students studying abroad experienced
poorer sleep compared to those studying at home [1]. The study highlighted that student studying
abroad faced additional stressors such as cultural adjustments, language barriers, and isolation,
which contributed to their sleep disturbances. In contrast, our findings suggested that local Georgian
students faced unique challenges during both the COVID-19 pandemic and the post-pandemic
period, potentially including heightened academic pressure, socio-economic stress, and limited
access to supportive resources, all of which could have negatively impacted their sleep quality.

As opposed to the big difference in PSQI mean score in 2020 based on COVID 19 status, which
may be attributed to the small sample size of COVID19 positive students, the PSQI mean score in
2024 shows only a minor difference. The significant difference in 2020 may be due to the initial
outbreak of COVID-19, which led to heightened stress and depressive symptoms among medical
students as they had to go through the uncertainties and disruptions caused by the pandemic. By
2024, the effects of COVID-19 may have stabilized, resulting in a smaller difference in PSQI mean
scores. Similar findings were reported in a study by Chen et al. [9], which also highlighted the
significant impact of the pandemic on students' mental health causing depressive symptoms and
poor sleep quality during the initial outbreak period.

Regarding the year of study, most participants were first-year students in both 2020 and 2024.
However, it was the second-year students who experienced the worst sleep quality in both the
COVID-19 period of 2020 and the post-COVID period of 2024. Contrary to the findings of Yin et al.
[8], which indicated that senior students had a higher likelihood of experiencing poor sleep compared
to those in lower years, our study found that senior students had better sleep compared to those in
their 2nd and 3rd years. This may suggest that the stressors and challenges impacting sleep may vary
significantly across different educational contexts and time periods. The poorer sleep quality among
second-year students in our study could be attributed to the unique pressures they face, such as
adjusting to more demanding coursework and greater academic expectations, which were prevalent
in both 2020 and 2024.

Conclusion

Our findings align with the observations made by Johansson et al. (2024), who reported similar
trends in mental health challenges among university students during the COVID-19 pandemic.
Additionally, Chen et al 2022 highlighted the impact of changes in environment on emotions and
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sleep quality, a factor that our study supports given the significant correlations found between and
both PSQI and BDI-II scores. These findings have important implications for university policies and
student support services. Universities should create more support systems and prioritize mental
health resources. For future research, it is essential to explore the trends on students' mental health
and to evaluate the effectiveness of various interventions aimed at improving sleep quality and
reducing depression among university students.
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