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ABSTRACT

Fatigue and excessive daytime sleepiness (EDS) are frequently conflated in everyday life, but they
are separate concepts with distinct symptoms. Despite their potential to coexist or occur
independently, their interplay with depression remains largely unexplored. This study investigates
the complex relationship between fatigue, excessive daytime sleepiness (EDS), and depression
among students, aiming to unravel their relative associations. A cross-sectional survey of Indian
school students (N=450) aged 11 to 20 (15.2+1.46) was analysed. The study used self-reported
measures such as the Fatigue Severity Scale (FSS), Epworth Sleepiness Scale (ESS), and the
Center for Epidemiologic Studies Depression Scale (CES-D). The findings revealed significant
associations between depression and various combinations of sleepiness and fatigue, with the E*F*
group showing the strongest correlation. Depression was significantly higher in excessive daytime
sleepers (N= 165, 69.9%) (P < 0.001) and fatigue (N= 167, 70.8%) (p < 0.001). Depression was
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found positively correlated with fatigue (r =0.332, p < 0.001 and daytime sleepiness (r=0.213,
p<0.001). Chronotype was found negatively correlated with fatigue (r=-0.124, p<0.001), daytime
sleepiness (r=-0.105, p<0.05), and depression (r=-0.198, p<0.001). These findings underscore a
significant association (p<0.001) between depression and the presence of both excessive daytime

sleepiness and fatigue. This revelation demands a nuanced approach to mental

health

interventions, recognizing the shared underlying mechanisms and advocating for comprehensive
strategies that address these intertwined facets of student well-being.

Keywords: Chronotype; depression; fatigue; sleepiness.

ABBREVIATIONS

r-MEQ : Reduced Morningness Eveningness
Questionnaire

CT : Chronotype

MT : Morning Type

ET : Evening Type

NT : Neither Type

EDS : Excessive Daytime Sleepiness

FSS : Fatigue Severity Scale

ESS : Epworth Sleepiness Scale

CES-D :Center for Epidemiologic Studies

Depression Scale
1. INTRODUCTION

“Fatigue and excessive daytime sleepiness
(EDS) frequently have similar meanings in
everyday life. These two terms, however, are
distinct concepts” [1,2]. “Fatigue and EDS can
coexist, but they can also exist independently
and with distinct symptoms” [1]. “A population-
based study in the Netherlands found that
30.5% of adults have chronic fatigue for more
than six months” [3]. “Fatigue is also
widespread in the Korean general population,
with estimates ranging from 21-31%” [4,5].
The association between EDS and depression
has been established in both sleep disorders [6]
and the general population [7]. “Several
self-report measures have been developed to
assess the severity and prevalence” [8]. “The
Fatigue  Severity Scale is the most
commonly used for fatigue measurement”
[9,10,11,12]. “Furthermore, fatigue is more
common in people who have neurological
diseases like multiple sclerosis, Parkinson's
disease, and traumatic brain injury” [13]. “It is
also linked to psychological issues such as
depression, anxiety, and emotional stress [14].
Sleepiness, characterized by an overwhelming
urge to sleep during waking hours, and fatigue,
encompassing both physical and mental
exhaustion, represent significant facets of
sleep-related disturbances, in contrast to fatigue”
[15].

“Excessive daytime sleepiness (EDS) is the
tendency to fall asleep despite deliberate
attempts to remain alert. Chronic sleep loss and
poor sleep quality are the primary underlying
causes of EDS” [16]. “They are present in
several sleep disorders, including obstructive
sleep apnea and narcolepsy, as well as
psychiatric disorders, particularly depression.
Approximately 80% of depressive episodes are
accompanied by comorbid insomnia, whether
related or not to EDS” [16] “Sleep is regulated by
the interaction of sleep homeostasis and
circadian rhythm, whereas exertion plays a
pivotal role in the occurrence and consequences
of fatigue” [17]. “Fatigue and sleepiness are
frequently used interchangeably because both
conditions produce tiredness symptoms that
overlap. However, people who complain of
fatigue are not always tired, and vice versa” [1].
“Excessive  daytime sleepiness (EDS) is
commonly recognised as a symptom of sleep
disorders such as obstructive sleep apnea,
periodic limb movement disorder, poor sleep
hygiene, and chronic sleep deprivation” [18].
“Aside from sleep, circadian rhythms are
important in the relationship between depression
and EDS” [19]. “Depression is strongly linked to
biological rhythms on a variety of levels,
including neurobiological systems that support
both the pathophysiology of depression, such as
the serotonergic system, and the clinical aspects
of depression” [19]. “Circadian misalignment can
be caused by human circadian system disorders,
resulting in sleep disturbances (specifically,
insomnia and/or EDS), reduced attention and
impaired daytime alertness, a lack of energy,

poor performance, a negative mood, and
gastrointestinal disorders. Interestingly, these
symptoms also occur in depression, which

further extends the idea that depression and
circadian rhythms are intimately connected” [19].

The effects of Excessive Daytime Sleepiness
(EDS) and fatigue on depression constitute a
complex interplay that has garnered inadequate
attention in scientific inquiry. Despite their
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potential to manifest independently or
sequentially, the nuanced dynamics between
these factors remain largely unexplored. The
current study endeavors to fill this gap by delving
into the intricate relationship between fatigue,
EDS, and depression among students. While
their implications for mental health have been
recognized, their comparative influence on
depression remains elusive. By examining the
relative associations of fatigue and EDS with
depressive symptoms, this study aims to unravel
their differential impacts within the student
population.

2. MATERIALS AND METHODS
2.1 Participants

The data for this study was obtained from a
comprehensive cross-sectional epidemiological
survey that investigated chronotype, depression,
excessive daytime sleepiness (EDS), and the
Fatigue Severity Scale (FSS). The study included
a broad and representative sample of Indian
school students aged 11 to 20 years (15.2+1.46),
with 305 males (67.8%) and 145 females
(32.2%). In addition to evaluating the
aforementioned characteristics, the authors
conducted an investigation into the participants'
demographic  profiles and socioeconomic
statuses in March 2022. It is important to note
that all participants provided explicit written
consent before they participated in the study,
demonstrating the ethical integrity of the
research procedure.

2.2 Evaluation of Fatigue, Sleepiness,
Chronotype and Depression

2.2.1 Fatigue Severity Scale (FSS)

The self-reported Fatigue Severity Scale (FSS),
one of the most commonly used fatigue
assessment indexes, was used to measure
fatigue [9]. This questionnaire has nine items that
measure the exerting influence of fatigue on
specific  situations of functioning and the
behavioral consequences of fatigue. Each item is
rated from 1 (strongly disagree) to 7 (strongly
agree). The authors calculated the FSS score as
the total summation of all nine items. We defined
the presence of fatigue as an FSS score = 36.

2.2.2 Epworth Sleepiness Scale (ESS)

Daytime sleepiness was assessed using the
Epworth Sleepiness Scale (ESS), an eight-item

questionnaire that measures the likelihood of
dozing in eight situations [20]. The total ESS
score ranges from 0 to 23, and scores = 11
indicate EDS in this study. The combination of
EDS and fatigue was classified into four
categories as follows; EDS with fatigue (E*F*,
ESS=211, FSS236), fatigue without EDS (EF*,
ESS < 11, FSS = 36), EDS without fatigue (E*F,
ESS=11, FSS<36), and no fatigue and EDS (EF,
ESS<11, FSS<36).

2.2.3 reduced-Morningness
Questionnaire (r-MEQ)

Eveningness

The r-MEQ was developed by Adan et al. [21]
and only includes items 1, 7, 10, 18, and 19 of
the original MEQ [21]. r-MEQ is used to self-
assess the chronotype (CT) of the individuals.
The questionnaire has 5 questions and the score
range from 4 to 26. Whereby the higher score
indicates the Morningness chronotype. The same
cut-off scores for determining CT groups were
used in Adan et al. [21], (Eveningness
chronotype: < 12; Neither chronotype: 12-17;
morning: >17). The validated scoring was used
where the first four questions were scored 1-5
and question 5 was scored 0-6.

2.2.4 Center for Epidemiologic Studies
Depression Scale (CES-D)

Depressive symptoms were measured using the
Center for Epidemiologic Studies Depression
Scale (CES-D) [22]. CES-D is among the most
frequently used measures for assessing the level
of depressive symptoms and is a well-validated
self-report measure of depressive symptoms in
adults in the community [23]. CES-D is a 20-item
and the score range from 0-60. CES-D measure
that assesses the frequency of depression during
the past week on a 0-3 Likert scale (“rarely or
none of the time” to “most or all of the time”). The
standard cut-off is =16 for “possible depression”
[22].

2.3 Statistical Analyses

The normality of the dataset was determined
using the Kolmogorov-Smirnov test. Categorial
variables were shown as frequency and
Percentage. Categorical  variables  were
compared using the chi-square test (p < 0.05).
One-way analysis of variance (ANOVA) was
used to compare the means of two or more
independent groups. P values <0.05 were
considered statistically significant with a 95%
confidence interval (Cl). Pearson / Spearman's
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correlations were used to assess the strength of
relationships  between variables.  Multiple
regression analyses were used to investigate the
relationship between daytime sleepiness, fatigue,
depression, and chronotype. The dependent
variable for linear regression was depression,
while the independent variables were fatigue,
daytime sleepiness, and chronotype. The data
analysis and graph preparation were performed
using Statistical Package for the Social Sciences
(SPSS) 26.0 (IBM Corporation, NY, USA) and
GraphPad Prism Software version 8.0, San
Diego, USA.

3. RESULTS
3.1 Characteristics of Participants

A total of 470 participants responded to this
guestionnaire study. The authors excluded
twenty participants due to missing data of
fatigue, depression, or the sleepiness scale. After
exclusions, the authors analyzed data from 450
participants. The proportion of females was
N=145 (19.4%) and males was N=305 (40.8%).

3.2 Comparison of Sleepiness,
Depression, and  Fatigue  with
Chronotype

Figs. 1-3 demonstrate the composite scores of
CES-D (>16 =D+), ESS (=11 =E+), and FSS
(=36 =F+) among 450 participants. Results
(Fig. 1) show that 52.4% exhibited symptoms of
depression, 23.7% were daytime sleepers, and
22.6% were fatigued. Fig. 2 further breaks down
these findings by chronotype, Fig. 2(a)
demonstrated the depression score among the
chronotype where MT (23.0215.77), NT
(24.73+6.08), and ET (28.62+8.02) which
revealed that people with an evening type (ET)
demonstrated higher levels of depression and ET

60+
50+

was also found highly significant different with
MT (p=0.000) and NT (p=0.013). Fig. 2(b) shows
the sleepiness score among the chronotype MT
(13.28+2.22), NT (13.59+2.20), and ET
(13.00+£1.22) whereas Fig. 2(c) shows the fatigue
score among the chronotype MT (40.50+3.56),
NT (41.25+3.75), and ET (42.62+3.66), both
were not found significantly different from each
other.

Fig. 3 Delves into gender differences among the
chronotypes. Fig. 3(a) shows the depression

score with chronotype where MT male
(22.23+4.87) female (25.22+7.43), NT male
(23.77£5.85) female (25.96+6.19), ET male

(28.29+7.14) female (29.00+£9.25), showing that
females exhibited higher rates of depression
across all chronotypes. ET males were found to
be highly significantly different from MT(p=0.001)
and NT (p=0.017) males. Fig. 3(b) shows the
sleepiness score among the chronotype with
gender differences where MT male (13.35%2.36)
female (13.08+1.88), NT male (13.16+2.39)
female (14.00£1.96), ET male (13.57+1.13)
female (12.33+1.03). Fig. 3(c) shows the fatigue
score MT male (40.62+3.66) female
(41.00+£3.53), NT male (40.52+3.28) female
(41.89+4.07), ET male (42.71+3.35) female
(42.50+4.32).

Table 1 lists the study participants’ demographic,
r-MEQ, and social behavior characteristics
according to the presence of depression.
Participants with depression showed a significant
preponderance for being female (N = 89, 37.7%)
(p < 0.05). Age range from 16-20 was
significantly related to depression (N=108,
45.8%) (p < 0.05). The subjects who preferred to
be in the group were significantly related to
depression  (N=153, 64.8%) (p <0.001).
Depression was significantly higher in ESS (N=
165, 69.9%) (p < 0.001) and fatigue (N= 167,
70.8%) (p < 0.001), respectively.

Fig. 1. Represent the Depression, Sleepiness and Fatigue scores among the participants
D+, presence of depression; E+, presence of sleepiness; F+, presence of fatigue
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Table 1. Characteristics of participants according to the presence of depression

. Total Depression (-) Depression (+) 2 i
Variables N (%) N (%) N (%) X2-value df p-value

Male 305 (67.8) 158 (73.8) 147 (62.3)

Gender Female 145 (32.2) 56 (26.2) 89 (37.7) 6.848 1 0.009
11-15 264 (58.7) 136 (63.6) 128 (54.2)

Age 16-20 186 (41.3) 78 (36.4) 108 (45.8) 4.015 ! 0.045
. Class 8-10 240 (53.3) 120 (56.1) 120 (50.8)

Education level Class 11-12 210 (46.7) 94 (43.9) 116 (49.2) 1.232 ! 0.267
Ruler 128 (28.4) 66 (30.8) 62 (40.3)

Belongs to Urban 322 (71.6) 148 (69.2) 174 (73.7) 1.152 ! 0.283
) Joint 186 (41.3) 91 (42.5) 95 (40.3)

Family status Nuclear 264 (58.7) 123 (57.5) 141 (59.7) 0238 ! 0.625
Live alone 129 (28.7) 46 (21.5) 83 (35.2)

Prefer to In group 321 (71.3) 168 (78.5) 153 (64.8) 10.262 ! 0.001
MT 179 (39.8) 92 (43.0) 87 (36.9)

Chronotype NT 234 (52.0) 111 (51.9) 123 (52.1) 5.774 2 0.056
ET 37 (08.2) 11 (05.1) 26 (11.0)

Davtime Slecniness Normal 343 (76.2) 178 (83.2) 71 (30.1) 10.892 1 0.001
y P Sleepiness 107 (23.8) 36 (16.8) 165 (69.9)
) Normal 348 (77.3) 181 (84.6) 69 (29.2)

Fatigue Fatigue 102 (22.7) 33 (15.4) 167 (70.8) 12.223 ! 0.000
ESS<11, FSS<36 EF 286 (63.6) 155 (34.4) 131 (29.1)
ESS=211, FSS<36 EF 62 (13.8) 26 (05.8) 36 (08.0)

ESS211, FSS236 B+ 45 (10.0) 10 (02.2) 35 (07.8) 18.608 3 0.000
ESS < 11, FSS = 36 EF* 57 (12.7) 23 (05.1) 34 (07.6)
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Fig. 2. Comparison of Depression, Sleepiness and Fatigue with Chronotype among the
participants. Fig. 2a shows the depression, 2b shows the Sleepiness and 2c shows the Fatigue
score among the chronotype
Fig. 3a, shows the depression, 3b shows sleepiness and 3c shows the fatigue score in
between the gender and chronotype

Table 2. Characteristics of participants according to excessive daytime sleepiness according

to two categories

Variables Total E*F EF X?-value df p-value
N (%) N (%) N (%)

Gender Male 72 (60.5) 41 (66.1) 31(54.4) 1714 1 0.191
Female 47 (39.5) 21 (33.9) 26 (45.6)

Age 11-15 59 (49.6) 34 (54.8) 25 (43.9) 1.432 1 0.231
16-20 60 (50.4) 28 (45.2) 32 (56.1)

Education Class 8-10 50 (42.0) 25 (40.3) 25 (43.9) 0.153 1 0.696

level Class 11-12 69 (58.0) 37 (59.7) 32 (56.1)

Belongsto Ruler 30 (25.2) 15 (24.2) 15 (26.3) 0.071 1 0.790
Urban 89 (74.8) 47 (75.8) 42 (73.7)

Family Joint 55 (46.2) 30(48.4) 25(43.9) 0.245 1 0.621

status Nuclear 64 (53.8) 32 (51.6) 32 (56.1)

Prefer to Live alone 33 (27.7) 22 (35.5) 11 (19.3) 3.882 1 0.049
In group 86 (72.3) 40 (64.5) 46 (80.7)

Chronotype MT 41 (34.5) 24 (38.7) 17 (29.8) 1.047 2 0.592
NT 66 (55.5) 32 (51.6) 34 (59.6)
ET 12 (10.1) 06 (09.7) 06 (10.5)

Depression  Normal 49 (41.2) 26 (41.9) 23 (40.4) 0.031 1 0.861
Depressed 70 (58.8) 36 (58.1) 34 (59.6)
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Table 3. The correlation between daytime sleepiness, fatigue, depression, and chronotype

scale score
Variables Mean +SD 1 2 3 4
Fatigue 25.55+13.11 1
Day time 8.02 +4.03 0.451** 1
Sleepiness
Depression 17.84 £8.92 0.332** 0.213** 1
Chronotype 16.53 +4.46 -0.124* -0.105* -0.198** 1

* Correlation is significant at the 0.05 level (2- tailed)
** Correlation is significant at the 0.01 level (2- tailed)

Table 4. Represented the multiple linear regression analysis where the dependent variable was
Depression (CES-D) and the independent variables were chronotype, fatigue, and Daytime
sleepiness (P<0.001)

Model Depression Standardized t D R R2 F Model
(CES-D) coefficient (Beta) p-value
Chronotype -0.156 -3.522 0.000
Fatigue 0.281 5.695 0.000 0.373 0.139 24.091 0.000
Day time Sleepiness 0.070 1.425 0.155

In four categories according to the presence
combination of ESS and fatigue, E'F- (N=131,
29.1%) was low in participants with depression,
and E*F (N=36, 8.0%) was related to
participants with depression. E‘F* (N=34, 07.6%)
and E*F* (N=35, 07.8%) had higher participants
with depression. These findings underscore a
significant  association  (p<0.001) between
depression and the presence of both excessive
daytime sleepiness and fatigue.

3.3 Comparison of between E*F and E'F*

Table 2 depicts the participants' characteristics of
the two groups, E*F- (N = 62) and E'F* (N = 57).
Compared to E*F, E'F* was associated with
subjects who preferred to be in the group (n= 46,
80.7%) (p <0.05). Gender, age, Education level,
chronotype, depression, and other variables
were not significantly associated with both
groups.

Depression was found positively correlated
(Table 3) with fatigue (r =0.332, p < 0.001) and
daytime  sleepiness  (r=0.213, p<0.001).
Chronotype was found negatively correlated with
fatigue (r=-0.124, p<0.001), daytime sleepiness
(r=-0.105, p<0.05), and depression (r=-0.198,
p<0.001)

The multiple linear regression analysis (Table 4)
demonstrated that fatigue (B= 0.281, t=5.695,
p<0.001) and daytime sleepiness (= 0.070, t=
1.425, p=0.155) were related to depression.
However, there was no direct impact of

chronotype on depression (B= -0.156, t= -3.522,
p<0.001).

4. DISCUSSION

The primary aim of this study was to estimate the
degree of association between fatigue and
excessive daytime sleepiness (EDS) with
depression in the student population. Depression
was significantly associated with E*F*, E'F*, and
E*F, compared with E'F as the reference
category. E*F* was the most closely related to
depression. This potent association between
depression and E*F* is consistent with the result
of a previous study [24]. EDS and fatigue share
aspects in relation to depression. First, EDS and
unexplained fatigue are some of the symptoms
that precede depression [25]. Second, EDS and
fatigue are a kind of somatic symptom caused by
depression and tend to remain as a residual
symptom even with pharmacological treatment
through selective serotonin reuptake inhibitors
[26]. Third, EDS and fatigue tend to cluster
together rather than presenting as isolated
symptoms. In women of the general population,
fatigue and EDS were identified as the most
critical risk factors for psychiatric diseases
including depression [27]. As in our study, the
distribution of EDS and fatigue tended to cluster
together rather than to exist separately.

The outcomes, as depicted in Table 1, revealed
significant distinctions (p=0.000) among the four
delineated categories of sleepiness and fatigue,
all of which were closely linked with depression
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[28]. Notably, the E*F* group exhibited a higher
incidence of depression (D+) in comparison to
the E'F* and E*F- cohorts, while the E'F- subset
displayed a reduced prevalence of D+ [28].
Furthermore, gender, age, preference,
sleepiness, and fatigue emerged as factors
significantly associated with depression. The
findings suggested a notable elevation in
depression among individuals experiencing
symptoms of sleepiness and fatigue [29]. This
observation raises the possibility of a
bidirectional relationship between depression
and these symptoms, wherein depression may
exacerbate sleepiness and fatigue, or vice versa.
It is conceivable that the presence of depression
disrupts sleep patterns, thereby contributing to
daytime sleepiness and fatigue during waking
hours [30].

There is ample evidence for an association
between daytime sleepiness and moderate to
severe depression [31]. Given that insomnia,
particularly when associated with impaired
daytime function, plays a key role in the onset of
depression [32], it is of significant clinical
importance to unravel the link between EDS and
depression. Furthermore, knowledge of the
interrelation between EDS and mood disorders
may have ramifications for the treatment of
depression [31].

These findings underscore the substantial role
played by depression in the manifestation of
sleepiness and fatigue. Table 2 offered additional
insights, indicating that individuals who preferred
group settings (E*F and EF*) exhibited higher
levels of depression compared to those who lived
alone. This trend may be attributed to a desire for
social interaction to alleviate feelings of
loneliness. Similar trends were observed in Table
3, which highlighted a positive correlation
between sleepiness, fatigue, and depression.
Table 4 further demonstrated that depression
exhibited a stronger association with fatigue than
with sleepiness, suggesting a closer relationship
between depression and fatigue. Collectively,
these results underscore the complex interplay
between depression, sleepiness, and fatigue,
emphasizing the need for comprehensive
approaches to addressing these interconnected
phenomena. However, several limitations
warrant consideration. The study's cross-
sectional design precludes causal inferences,
emphasizing the importance of longitudinal
research to understand the temporal relationship
between these variables. Furthermore, using
self-reported measures may introduce response

bias, and the study's sample may not be
representative of the broader population.

5. CONCLUSION

This study sought to investigate the link between
fatigue, excessive daytime sleepiness (EDS),
and depression in students. The results show a
significant relationship between depression and
various combinations of sleepiness and fatigue,
with the E*F* group having the strongest
association with depression. This aligns with
prior research, suggesting a robust link between
depression and the co-occurrence of sleepiness
and fatigue. The study highlights several key
insights. Firstly, EDS and fatigue may precede
depression and persist as residual symptoms
despite treatment, indicating a complex
relationship wherein these symptoms may serve
as both precursors and consequences of
depression. Secondly, the clustering of EDS and
fatigue  suggests a shared underlying
mechanism, further supporting their association
with depression. This revelation demands a
nuanced approach to mental health
interventions, recognizing the shared underlying
mechanisms and advocating for comprehensive
strategies that address these intertwined facets
of student well-being.

FUNDING

This work is supported by the grant funded by
Indian Council of Medical Research (ICMR), New
Delhi, India  under grant number -
SRF/05/2022/SBHSR of author SJ.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during the writing or
editing of manuscripts.

CONSENT

As per international standards or university
standards, Participants’ written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL
As per international standards or university

standards written ethical approval has been
collected and preserved by the author(s).

211



Soni et al.; Asian J. Med. Health, vol. 22, no. 7, pp. 204-213, 2024; Article no.AJMAH.119138

ACKNOWLEDGEMENT

The authors would like to express their gratitude
towards all the participants who volunteered for

this study and

their contribution to data

collection.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Matsangas P, Shattuck NL. Discriminating
Between Fatigue and Sleepiness in
the Naval Operational Environment.
Behavioral Sleep Medicine. 2018;16(5):
427-436.
DOI:10.1080/15402002.2016.1228645
Pigeon WR, Sateia MJ, Ferguson RJ.
Distinguishing between excessive daytime
sleepiness and fatigue. J Psychosom Res.
2003;54(1):61-69.

DOI: 10.1016/S0022-3999(02)00542-1
Van'T Leven M, Zielhuis GA, Van Der
Meer JW, Verbeek AL, Bleijenberg G.
Fatigue and chronic fatigue syndrome-like
complaints in the general population. Eur J
Public Health. 2010;20(3):251-257.

DOI: 10.1093/eurpub/ckp113

Kim CH, Shin HC, Won CW. Prevalence of
Chronic Fatigue and Chronic Fatigue
Syndrome in Korea: Community-Based
Primary Care Study. J Korean Med Sci.
2005;20(4):529-534.
DOI:10.3346/jkms.2005.20.4.529

Sunwoo JS, Kim D, Chu MK, Yun CH,

Yang KI. Fatigue is associated with
depression independent of excessive
daytime sleepiness in the general

population. Sleep and Breathing. 2022;
26(2):933-940.

DOI: 10.1007/s11325-021-02448-3
Sharafkhaneh A, Giray N, Richardson P,
Young T, Hirshkowitz M. Association of
Psychiatric Disorders and Sleep Apnea in
a Large Cohort. Sleep. 2005;28(11):1405-
1411.

DOI: 10.1093/sleep/28.11.1405

Bixler EO, Vgontzas AN, Lin HM, Calhoun
SL, Vela-Bueno A, Kales A. Excessive
daytime sleepiness in a general population
sample: The role of sleep apnea, age,
obesity, diabetes, and depression. Journal
of Clinical Endocrinology and Metabolism.
2005;90(8):4510-4515.

DOI: 10.1210/jc.2005-0035

10.

11.

12.

13.

14.

15.

16.

17.

212

Dittner AJ, Wessely SC, Brown RG. The
assessment of fatigue: A practical guide
for clinicians and researchers. J
Psychosom Res. 2004;56(2):157-
170.

DOI: 10.1016/S0022-3999(03)00371-4
Krupp LB. The fatigue severity scale. Arch
Neurol. 1989;46(10):1121-1123.
DOI:10.1001/archneur.1989.00520460115
022

Chianeh, Yousef Rezaei, Ali Mansouri
Mehrabani, Alireza Akhavan Kharazi,
Mahsa Ghaffari, and Faride Asgari. Role of
nutritional factors, mitochondrial
dysfunction, altered body composition and
various biological factors in chronic fatigue
syndrome. Journal of Advances in Medical
and Pharmaceutical Sciences. 2024,
26(6): 23-36.
Available:https://doi.org/10.9734/jamps/20
24/v26i6692.

Alapin |, Fichten CS, Libman E, Creti L,
Bailes S, Wright J. How is good and poor
sleep in older adults and college students
related to daytime sleepiness, fatigue, and
ability to concentrate? Journal of
Psychosomatic Research. 2000 Nov 1;
49(5):381-90.

Bener A, Yildirim E, Torun P, Catan F,
Bolat E, Alic S, Akyel S, Griffiths MD.
Internet addiction, fatigue, and sleep
problems among adolescent students: A
large-scale study. International Journal of
Mental Health and Addiction. 2019 Aug
15;17:959-69.

Kluger BM, Krupp LB, Enoka RM. Fatigue
and fatigability in neurologic illnesses:
Proposal for a unified taxonomy.
Neurology. 2013;80(4):409-416.
DOI:10.1212/WNL.0b013e31827f07be
Chen MK. The epidemiology of self-
perceived fatigue among adults. Prev Med
(Baltim). 1986;15(1):74-81.

DOI: 10.1016/0091-7435(86)90037-X
Shahid A, Shen J, Shapiro CM.
Measurements of sleepiness and fatigue. J
Psychosom Res. 2010;69(1):81-89.

DOI: 10.1016/j.jpsychores.2010.04.001
Fava M. Daytime sleepiness and insomnia
as correlates of depression. J Clin
Psychiatry. 2004;65(16):27-32.

Phillips RO. A review of definitions of
fatigue - And a step towards a whole
definition. Transp Res Part F Traffic
Psychol Behav. 2015;29:48-56.

DOI: 10.1016/}.trf.2015.01.003



18.

19.

20.

21.

22,

23.

24,

25.

Soni et al.; Asian J. Med. Health, vol. 22, no. 7, pp. 204-213, 2024; Article no.AJMAH.119138

Slater G, Steier J. Excessive daytime
sleepiness in sleep disorders. J Thorac
Dis. 2012;4(6):608-616.
DOI:10.3978l/j.issn.2072-1439.2012.10.07
Wirz-Justice A. Chronobiology and mood
disorders. Dialogues Clin Neurosci. 2003;
5(4):315-325.
DOI:10.31887/DCNS.2003.5.4/awirzjustice
Johns MW. A New Method for Measuring
Daytime  Sleepiness: The  Epworth
Sleepiness Scale. 1991;14.
Available:https://academic.oup.com/sleep/
article-abstract/14/6/540/2742871

Adan A, Almirall H. Horne &amp; Ostberg
morningness-eveningness questionnaire:
A reduced scale. Pers Individ Dif. 1991;
12(3):241-253.

DOI: 10.1016/0191-8869(91)90110-W
Radloff LS. The CES-D Scale: A Self-
Report Depression Scale for Research in
the General Population. Appl Psychol
Meas. 1977;1(3):385-401.
DOI:10.1177/014662167700100306
Smarr KL, Keefer AL. Measures of
depression and depressive symptoms:
Beck Depression Inventory-11  (BDI-II),
Center for Epidemiologic Studies
Depression Scale (CES-D), Geriatric
Depression Scale (GDS), Hospital Anxiety
and Depression Scale (HADS), and Patient
Health Questionnaire-9 (PHQ-9). Arthritis
Care Res (Hoboken). 2011;63(SUPPL.
11).

DOI: 10.1002/acr.20556

Bosse-Henck A, Koch R, Wirtz H, Hinz A.
Fatigue and Excessive Daytime
Sleepiness in Sarcoidosis: Prevalence,
predictors, and relationships between the
two symptoms. Respiration. 2017;94(2):
186-197. doi:10.1159/000477352

Laver CJ. In Quest of Identifying
Vulnerability Markers for Psychiatric
Disorders by All-Night Polysomnography.

26.

27.

28.

29.

30.

31.

32.

Arch  Gen Psychiatry.
153.
DOI:10.1001/archpsyc.1995.03950140063
009

Papakostas GlI, Nutt DJ, Hallett LA, Tucker
VL, Krishen A, Fava M. Resolution of
Sleepiness and Fatigue in  Major
Depressive Disorder: A Comparison of
Bupropion and the Selective Serotonin
Reuptake Inhibitors. Biol Psychiatry. 2006;
60(12):1350-1355.
DOI:10.1016/j.biopsych.2006.06.015
Theorell-Hagléw J, Lindberg E, Janson C.
What are the Important Risk Factors for
Daytime Sleepiness and Fatigue in
Women? Sleep. 2006;29(6):751-757.
DOI:10.1093/sleep/29.6.751

Carney CE, Moss TG, Lachowski AM,
Atwood ME. Understanding mental and
physical fatigue complaints in those with
depression and insomnia. Behavioral
Sleep Medicine. 2014;12(4):272-289.

DOI: 10.1080/15402002.2013.801345
Corfield EC, Martin NG, Nyholt DR. Co-
occurrence and symptomatology of fatigue
and depression. Compr Psychiatry. 2016;
71:1-10.

DOI: 10.1016/j.comppsych.2016.08.004
Chellappa SL, Schroder C, Cajochen C.
Chronobiology, excessive daytime
sleepiness and depression: Is there a link?
Sleep Med. 2009;10(5):505-514.

DOI: 10.1016/j.sleep.2008.05.010

Breslau N, Roth T, Rosenthal L, Andreski
P. Daytime sleepiness: An epidemiological
study of young adults. Am J Public Health.
1997;87(10):1649-1653.
DOI:10.2105/AJPH.87.10.1649

Ohayon MM, Roth T. Place of chronic
insomnia in the course of depressive and
anxiety disorders. J Psychiatr Res.
2003;37(1):9-15.
DOI:10.1016/S0022-3956(02)00052-3

1995;52(2):145-

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 the publisher and/or the editor(s).
This publisher 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.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/119138

213


https://www.sdiarticle5.com/review-history/119138

