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Editorial

Sleep, Sleep Disturbances among Medical
Students and their Academic Performance and
Health: A Global Issue

Medical  Physiology  defined sleep as
“unconsciousness from which the person can be
aroused by sensory or other stimuli.”! All advance
forms of life, as well as humans, have absolute
need of sleep®. Most of us pass nearly one-third of
our lifetime sleeping, yet not much is known about
this phenomenon’®. Furthermore, sleep deprivation
is quite common in modern life, which ultimately
has grave pathophysiological burdens. * Medical
students are exposed to a substantial level of
pressure due to academic demands. Throughout the
globe, medical students must go through intensive
academic and clinical activity and training before
becoming a full-fledged doctor*°.

This has been suggested in many medical kinds
of literature that medical students’ academic
performance and overall health is impacted
by their sleep patterns’™”. Their sleep pattern is
characterized by an insufficient amount of sleep,
delayed sleep onset, excessive daytime sleepiness,
feeling fatigued, lack of concentration, depression,
resulting in medical and mental health issues

including the use of different substances and
medications and poor academic performance'*-'2.
Study revealed that a statistically significant
(»p<0.001) correlation between stress and poor
sleep quality. Moreover, logistic regression
showed that those medical undergraduates were
stress-free had the less possibility to suffer from
disturbed sleep pattern (OR=0.28, p<0.001).
Additionally, low-quality sleepers had a four-
fold higher incidence opportunity of obtaining
cumulative grade point average (GPA) lower than
4.25 (OR=3.83, p=0.01) ".

Sleep plays as a key element in promoting
and protecting “physical and mental health,
quality of life, and safety” one’s entire lifetime.
Additionally, among pediatric population, sleep
support growth and development. ' Unsurprising,
sleep deprivation has major short- and long-
term consequences'> '®.  One of the top causes
of motor vehicle accident is identified as sleep
deprivation of automobile drivers. Chronic sleep
deprivation can lead to a wide variety of harmful
health significances, which include heightened
risk of hypertension, diabetes, obesity, depression,
cardiovascular diseases, and stroke!’. Chronic
sleep deprivation has a negative impact on several
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physiological and biochemical system that include
“cardiovascular autonomic control, inflammation,
immune responses, and metabolism.”'® Another
study reported medical doctors while performing
just one busy night shift have an adverse influence
on the cardiovascular autonomic system and
immune intonation, individualistically by the
initiation of the hypothalamic-pituitary axis'’.
Multiple studies similarly reported that just one-
night sleep deprivation in otherwise healthy human
being had amplified sympathetic and diminished
parasympathetic cardiovascular intonation, reduced
baroreflex sensitivity, the upsurge of fatigue,
exhaustion with decrease workability!® 1820,

Medical students usually sleep not as much
of ordinary people around the community. At
many occasion, medical students sleep pattern
mimic with sleep-related difficulties?'?2. Multiple
epidemiological studies revealed that medical
students around the globe suffer from sleep
deprivation 33, Medical students of China®,
Hong Kong®, Malaysia®*, Iran®’, Brazil**3?, and
Mexico®® suffer from poor quality sleep and sleep
deprivation around 19%, 70%, 16%, 40.6%, 28.2-
38.9%, and 24%, respectively. Chronic sleep
deprivation adversely affects the cognitive and
psychomotor performance of medical students®* 3.
One more study reported that sleep difficulties and
deprivations among medical students were much
more serious than law and economics students. This
study defended their study comparison as law, and
economics, the academic program almost similarly
has an enormous study load*. Another study
revealed that medical students’ sleep deprivation
just for single day affects the decision capability
more than the reaction time or swiftness of
response’’. Additionally, multiple studies similarly
revealed that sleep deprivation had a harmful
effect on specific facets of profession related recall

skill, as for example filtering competence, at the
same time as Stroop test scores had declining
trend. Furthermore, it has been reported that
sleep deprivation mainly affects the swiftness
of response rather than the act of preparing
or dealing®*. Sleep improves and augments
cognitive processes procedures and performance*®
4. Almost all higher education demand cognitive
capabilities that include association and encrypting
of recalls**>'. These abilities are much important
for medical education since medical students
and doctors require to remember a huge amount
of multilayered precise knowledge within a brief
time and need recall instantly’> 3. Thereafter,
multiple studies revealed that poor sleep quality
and deprivation often correlated with medical
students’ poor learning ability and academic
performance’**®. The issue of sleep deprivation
and poor sleep quality among medical students has
been generalized all over the planet’.

Medical educationist and policymakers need to
address the sleep issue in the earliest possible
time by promoting sleep hygiene to improve
sleeping habits and improving both physical
and psychological health among future medical
doctors®. This effort will lead to more robust
sleep curricula and sleep behavior interventions.
Education regarding proper sleep habits and the
significant role of sleep quantity and quality in
sustaining healthy sleep and for avoiding critical
error is especially important. Increased awareness
regarding sleep health is required beyond sleep
education also, as medical students need help
in translating their knowledge into practical
strategies to improve their own and others sleep
and well-being.

Conflict of Interest: Authors posses no conflict
of interest. Funding: This manuscript obtains no
financial support.

182



International Journal of Human and Health Sciences Vol. 03 No. 04 October’19

References:

1.

10.

11.

12.

Vaz M, Raj T, Anura K. Guyton & Hall Textbook of
Medical Physiology. E-Book: A South Asian Edition,
2nd Edition, Kindle Edition. Elsevier India, 2016.
Hunter P. Sophisticated sleep improves our brains:
Our advanced cognitive and social skills might derive
from the evolution of improved sleep quality; today,
sleep therapy could help with mental health issues
and learning. EMBO Rep. 2016;17(3):296-299.
doi:10.15252/embr.201642044

National Institutes of Health (US); Biological
Sciences Curriculum Study. NIH Curriculum
Supplement Series [Internet]. Bethesda (MD):
National Institutes of Health (US); 2007. Information
about Sleep. Available at https://www.ncbi.nlm.nih.
gov/books/NBK20359/ [Accessed June 29, 2019]
Levenson JC, Kay DB, Buysse DJ. The
pathophysiology of insomnia. Chest.
2015;147(4):1179-1192. doi:10.1378/chest.14-1617
Abdulghani HM, AlKanhal AA, Mahmoud ES,
Ponnamperuma GG, Alfaris EA. Stress and its
effects on medical students: a cross-sectional study
at a college of medicine in Saudi Arabia. J Health
Popul Nutr. 2011;29(5):516-522. doi:10.3329/jhpn.
v29i5.8906

Straus SE, Straus C, Tzanetos K; International
Campaign to Revitalise Academic Medicine.
Career choice in academic medicine: systematic
review. J Gen Intern Med. 2006;21(12):1222-1229.
doi:10.1111/5.1525-1497.2006. 00599.x

Azad MC, Fraser K, Rumana N, et al. Sleep
disturbances among medical students: a global
perspective. J Clin Sleep Med. 2015;11(1):69-74.
doi:10.5664/jcsm.4370

Corréa CC, Oliveira FK, Pizzamiglio DS, Ortolan
EVP, Weber SAT. Sleep quality in medical students: a
comparison across the various phases of the medical
course. J Bras Pneumol. 2017;43(4):285-289.
doi:10.1590/S1806-37562016000000178

Lawson HJ, Wellens-Mensah JT, Nantogma SA.
Evaluation of Sleep Patterns and Self-Reported
Academic Performance among Medical Students
at the University of Ghana School of Medicine and
Dentistry. Sleep Disorders. 2019;1-8, Article ID
1278579. https://doi.org/10.1155/2019/1278579.
Institute of Medicine (US) Committee on Sleep
Medicine and Research; Colten HR, Altevogt BM,
editors. Sleep Disorders and Sleep Deprivation: An
Unmet Public Health Problem. Washington (DC):
National Academies Press (US); 2006. 3, Extent and
Health Consequences of Chronic Sleep Loss and
Sleep Disorders. Available at https://www.ncbi.nlm.
nih.gov/books/NBK 19961/ [Accessed June 28, 2019]
Hershner SD, Chervin RD. Causes and consequences
of sleepiness among college students. Nat Sci Sleep.
2014;6:73-84. doi:10.2147/NSS.S62907

Owens J; Adolescent Sleep Working Group;
Committee on Adolescence. Insufficient Sleep in

183

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Adolescents and Young Adults: An Update on Causes
and Consequences. Pediatrics. 2014;134 (3):¢921-
932. doi: 10.1542/peds.2014-1696.

Almojali AI, Almalki SA, Alothman AS, Masuadi
EM, Alaqgeel MK. The prevalence and association
of stress with sleep quality among medical students.
J Epidemiol Glob Health. 2017;7(3):169-174. doi:
10.1016/j.jegh.2017.04.005.

Rafie C, Ning Y, Wang A, Gao X, Houlihan R. Impact
of physical activity and sleep quality on quality of
life of rural residents with and without a history of
cancer: findings of the Day and Night Study. Cancer
Manag Res. 2018;10:5525-5535. doi: 10.2147/
CMAR.S16048]1.

Medic G, Wille M, Hemels ME. Short- and long-
term health consequences of sleep disruption. Nat Sci
Sleep. 2017;9:151-161. doi:10.2147/NSS.S134864
Tobaldini E, Pecis M, Montano N. Effects of acute
and chronic sleep deprivation on cardiovascular
regulation. Arch Ital Biol. 2014;152(2-3):103-110.
doi: 10.12871/000298292014235.

Tobaldini E, Cogliati C, Fiorelli EM, Nunziata V, Wu
MA, Prado M, Bevilacqua M, Trabattoni D, Porta
A, Montano N. One night on-call: sleep deprivation
affects cardiac autonomic control and inflammation
in physicians. Eur J Intern Med. 2013;24(7):664-670.
doi: 10.1016/.ejim.2013.03.011.

Zhong X, Hilton HJ, Gates GJ, Jelic S, Stern Y,
Bartels MN, Demeersman RE, Basner RC. Increased
sympathetic ~and  decreased  parasympathetic
cardiovascular modulation in normal humans
with acute sleep deprivation. J Appl Physiol
(1985).  2005;98(6):2024-2032.  doi:  10.1152/
japplphysiol.00620.2004

Zhong X, Xiao Y, Huang R, Huang XZ. The effects
of overnight sleep deprivation on cardiovascular
autonomic modulation. Zhonghua Nei Ke Za Zhi.
2005;44(8):577-580.

Pagani M, Pizzinelli P, Traon AP, Ferreri C, Beltrami
S, Bareille MP, Costes-Salon MC, Béroud S, Blin
O, Lucini D, Philip P. Auton Neurosci. 2009;145(1-
2):76-80. doi: 10.1016/j.autneu.2008.10.009.

Kamil MAI1, Teng CL, Hassan SA. Snoring and
breathing pauses during sleep in the Malaysian
population. Respirology. 2007;12(3):375-380. doi:
10.1111/j.1440-1843.2007. 01030.x

Hershner SD, Chervin RD. Causes and consequences
of sleepiness among college students. Nat Sci Sleep.
2014;6:73-84. doi:10.2147/NSS.S62907

Feng G, Chen J, Yang X. Study on the status and
quality of sleep-related influencing factors in medical
college students. Zhonghua Liu Xing Bing Xue Za
Zhi 2005;26:328-331

Lu J, Fang GE, Shen SJ, Wang Y, Sun Q. A
Questionnaire survey on sleeping in class phenomenon
among Chinese medical undergraduates. Med Teach
2011;33:508.

Huen LL, Chan TW, Yu WM, Wing YK. Do medical



26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

International Journal of Human and Health Sciences Vol. 03 No. 04 October’19

students in Hong Kong have enough sleep? Sleep
Biol Rhythms 2007;5:226-230.

Zailinawati AH, Teng CL, Chung YC, Teow TL, Lee
PN, Jagmohni KS. Daytime sleepiness and sleep
quality among Malaysian medical students. Med J
Malaysia 2009;64:108-110.

Ghoreishi A, Aghajani AH. Sleep quality in Zanjan
university medical students. Tehran Univ Med J
2008;66:61-67.

Nojomi M, Bandi MFG, Kaffashi S. Sleep pattern
in medical students and residents. Arch Iran Med
2009;12:542-549.

Brick CA, Seely DL, Palermo TM. Association
between sleep hygiene and sleep quality in medical
students. Behav Sleep Med 2010;8:113-121.

Loayza HMP, Ponte TS, Carvalho CG, et al.
Association between mental health screening by
self-report questionnaire and insomnia in medical
students. Arq Neuropsiquiatr 2001;59:180-185.
Rodrigues RN, Viegas CA, Abreu E Silva AA, Tavares
P. Daytime sleepiness and academic performance in
medical students. Arq Neuropsiquiatr 2002;60:6-11.
Medeiros AL, Mendes DB, Lima PF, Araujo JF. The
relationships between sleep-wake cycle and academic
performance in medical students. Biol Rhythm Res
2001;32:263-70.

Tafoya SA, Jurado MM, Yépez NJ, Fouilloux M, Lara
MC. Sleep difficulties and psychological symptoms
in medicine students in Mexico. Medicina (B Aires)
2013;73:247-251.

Patrick Y, Lee A, Raha O, Pillai K, Gupta S, Sethi
S, Mukeshimana F, Gerard L, Moghal MU, Saleh
SN, Smith SF, Morrell MJ, Moss J. Effects of sleep
deprivation on cognitive and physical performance
in university students. Sleep Biol Rhythms.
2017;15(3):217-225.  doi:  10.1007/s41105-017-
0099-5

Hamui-Sutton L, Barragan- Pérez V, Fuentes-Garcia
R, Monsalvo-Obregon EC, Fouilloux-Morales
C. Effects of sleep deprivation on cognitive and
psychomotor skills and its relationship with personal
characteristics of resident physicians. Cir Cir
2013;81(4):297-306.

Associations of quality of sleep with lifestyle factors
and profile of studies among Lithuanian students.
Medicina (Kaunas) 2010;46(7):482-489.  doi:
10.3390/medicina46070070

Dixit A, Thawani R, Goyal A, Vaney N. Psychomotor
performance of medical students: effect of 24 hours
of sleep deprivation. Indian J Psychol Med. 2012; 34
(2):129-132. doi:10.4103/0253-7176.101777
Tantawy AO, Tallawy HN, Farghaly HR, Farghaly
WM, Hussein AS. Impact of nocturnal sleep
deprivation on declarative memory retrieval in
students at an orphanage: a psychoneuroradiological
study. Neuropsychiatr Dis Treat. 2013;9:403—408.
doi:10.2147/NDT.S38905

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

184

O’Brien MJ, O’Toole RV, Newell MZ, Lydecker
AD, Nascone J, Sciadini M, et al. Does sleep
deprivation impair orthopedic surgeons’ cognitive
and psychomotor performance? J Bone Joint
Surg Am. 2012;94(21):1975-1981. doi: 10.2106/
JBJS.K.00958.

Xie M, Yan J, He C, Yang L, Tan G, Li C, et
al. Short-term sleep deprivation impairs spatial
working memory and modulates expression levels
of ionotropic glutamate receptor subunits in
hippocampus. Behav Brain Res. 2015;286:64—70.
doi: 10.1016/j.bbr.2015.02.040.

Lei Y, Shao Y, Wang L, Zhai T, Zou F, Ye E, et al.
Large-scale brain network coupling predicts total
sleep deprivation effects on cognitive capacity. PloS
One. 2015;10(7):¢0133959. doi: 10.1371/journal.
pone.0133959.

Gevers W, Deliens G, Hoffmann S, Notebaert W,
Peigneux P. Sleep deprivation selectively disrupts
top-down adaptation to cognitive conflict in the
Stroop test. J Sleep Res. 2015;24(6):666-672. doi:
10.1111/jsr.12320.

Cain SW, Silva EJ, Chang A-M, Ronda JM, Duffy
JF. One night of sleep deprivation affects reaction
time, but not interference or facilitation in a Stroop
task. Brain Cogn. 2011;76(1):37-42. doi: 10.1016/j.
bandc.2011.03.005.

Kim HJ, Kim JH, Park K-D, Choi K-G, Lee HW.
A survey of sleep deprivation patterns and their
effects on cognitive functions of residents and interns
in Korea. Sleep Med. 2011;12(4):390-396. doi:
10.1016/j.sleep.2010.09.010.

Bratzke D, Steinborn MB, Rolke B, Ulrich R.
Effects of sleep loss and circadian rhythm on
executive inhibitory control in the Stroop and
Simon tasks. Chronobiol Int. 2012;29(1):55-61. doi:
10.3109/07420528.2011.635235.

Diekelmann S. Sleep for cognitive enhancement.
Front Syst Neurosci. 2014;8:46. doi:10.3389/
fnsys.2014.00046

Dresler M, Sandberg A, Bublitz C, Ohla S, Trenado C,
Mroczko-Wasowicz A, Kiihn S, Repantis D. Hacking
the Brain: Dimensions of Cognitive Enhancement.
ACS Chem Neurosci. 2019;10(3):1137-1148.
doi:10.1021/acschemneuro.8b00571

Albert MS1, Jones K, Savage CR, Berkman L,
Seeman T, Blazer D, Rowe JW. Predictors of
cognitive change in older persons: MacArthur studies
of successful aging. Psychol Aging. 1995;10(4):578-
589.

Anstey K, Christensen H. Education, activity, health,
blood pressure, and Apolipoprotein E as predictors of
cognitive change in old age: a review. Gerontology.
2000;46(3):163-177. doi: 10.1159/000022153
Atkinson HH1, Cesari M, Kritchevsky SB, Penninx
BW, Fried LP, Guralnik JM, Williamson JD.
Predictors of combined cognitive and physical
decline. J Am Geriatr Soc. 2005;53(7):1197-1202.



S1.

52.

53.

54.

55.

56.

International Journal of Human and Health Sciences Vol. 03 No. 04 October’19

doi: 10.1111/j.1532-5415.2005. 53362.x

Yen YC, Yang MJ, Shih CH, Lung FW. Cognitive
impairment and associated risk factors among aged
community members. Int J Geriatr Psychiatry.
2004;19(6):564-569. doi: 10.1002/gps.1131

Qiao YQ, Shen J, Liang X, Ding S, Chen FY, Shao L,
Zheng Q, Ran ZH. Using cognitive theory to facilitate
medical education. BMC Med Educ. 2014;14:79.
doi:10.1186/1472-6920-14-79

Alavi A, Amjadi N. A review on considerations
needed educating new physicians. J Med Life.
2015;8(Spec Iss 3):1-5. doi: 10.1002/gps.1131
Curcio G, Ferrara M, De Gennaro L. Sleep loss,
learning capacity, and academic performance.
Sleep Med Rev. 2006;10:323-337. doi: 10.1016/;.
smrv.2005.11.001

Ahrberg K, Dresler M, Niedermaier S, Steiger
A, Genzel L. The interaction between sleep
quality and academic performance. J Psychiatr
Res  2012;46(12):1618-1622.  doi:  10.1016/j.
jpsychires.2012.09.008

Bahammam AS, Alaseem AM, Alzakri AA,

57.

58.

59.

Almeneessier AS, Sharif MM. The relationship
between sleep and wake habits and academic
performance in medical students: a cross-
sectional study. BMC Med Educ 2012;12:61. doi:
10.1186/1472-6920-12-61.

Yeung WF, Chung KF, Cy Chan T. Sleep-wake
habits, excessive daytime sleepiness, and academic
performance among medical students in Hong
Kong. Biol Rhythm Res 2008;39:369-377. doi.
org/10.1080/09291010701425124

Genzel L, Ahrberg K, Roselli C, Niedermaier S,
Steiger A, Dresler M, Roenneberg T. Sleep timing is
more important than sleep length or quality for medical
school performance. Chronobiol Int. 2013;30(6):766-
771. doi: 10.3109/07420528.2012.763132.

Siddiqui AF, Al-Musa H, Al-Amri H, Al-Qahtani A,
Al-Shahrani M, Al-Qahtani M. Sleep Patterns and
Predictors of Poor Sleep Quality among Medical
Students in King Khalid University, Saudi Arabia.
Malays J Med Sci. 2016;23(6):94-102. doi:10.21315/
mjms2016.23.6.10

185



