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ABSTRACT

Introduction: Despite the implementation of resident work hour regulations, studies
have not consistently shown beneficial changes in residents’ sleep quality or duration. We
hypothesized that inter-individual sleep-related differences may exist prior to training and the
pre-existing sleep health and habits may impact training.

Objective: To determine interns’ baseline sleep quality, sleep hygiene, chronotypes, and
their correlates at the beginning of their residency training program.

Methods: A cross-sectional study using an anonymous “Resident Sleep Survey” included
baseline demographic information and questionnaires, including the Epworth Sleepiness
Scale (ESS), the Pittsburgh’s Sleep Quality Index (PSQI), the Morningness-Eveningness
Questionnaire (MEQ), and the Sleep Hygiene Index (SHI).

Results: One hundred and twenty-nine subjects participated the study; 45.7 % (n=59)
were male and 18.6 % (n=24) were married. Twenty percent of interns had an ESS >10. The
PSQI revealed that 28% of interns had poor sleep hygiene. The mean sleep efficiency was
91.2 £7.4% estimated from the PSQI. Non-married interns had a lower prevalence of morning
chronotypes (22.3% vs. 45.8%, p=0.02). Morning chronotype interns had a lower ESS score
(6.1£3.1vs. 7.6 £3.6, p=0.03) and a lower SHI (29 £7.0 vs. 34.3 7.1, p=0.003).

Conclusion: About a quarter of interns had poor sleep quality and excessive daytime
sleepiness prior to their training. Non-morning chronotype interns appeared to have more
daytime sleepiness and poorer sleep quality. Since pre-existing sleep problems may adversely
affect learning, we suggest that strategies to improve sleep hygiene and quality in this specific
population should be emphasized early in their training.

Keywords: Sleep quality, chronotype, Epworth Sleepiness Scale, Pittsburgh Sleep Quality
Index, Morningness-Eveningness Questionnaire, Sleep Hygiene Index

INTRODUCTION have shown a high prevalence (20-84%) of sleepi-
ness among medical residents based on the Epworth
Sleepiness and sleep deprivation are common Sleepiness Scale (ESS) score."? Prior publications

problems among medical residents. Self-report studies also indicate that sleep loss increases daytime sleepi-
ness and reduces work performance.’?

Corresponding author: Chok Limsuwat Extended resident work hours are associated with
Contact Information: Chok.limsuwat@gmail.com and desired includi . di

at climsuwa@tulane.edu undesired consequences, including serious diag-
DOI: 10.12746/swrccc.v5i20.408 nostic errors in the intensive care unit (ICU),* near-

miss car crashes,® and accidental needle sticks.® In

4 The Southwest Respirvatory and Critical Care Chronicles 2017;5(20):4-11



Sleep Quality, Sleep Habit, and Chronotype of Medical Interns at the Beginning of Their Training

Limsuwat et al.

2011, the Accreditation Council for Graduate Medical
Education (ACGME) legislated new resident work
hour regulations for maximum work hours per week
and extended duty periods for post graduate year 1
residents (PGY1) of 80 and 16 hours, respectively.
After this change, a survey of Family Medicine res-
idents showed that resident work hour regulations
improved their satisfaction, as well as educational
and personal benefits (e.g., catch up with sleep, work
related to medical records, scholarly activities, and
family responsibilities, etc.).” To date, studies have
not consistently shown any significant change in the
actual residents’ sleep duration®® or rates of medical
error.® Although the data suggest that the regulation
of work hours does not guarantee adequate sleep,
other relevant factors could include underlying the
circadian chronotype, genetic traits, sleep behavior,
sleep hygiene, social factors, and environmental fac-
tors. Sleep studies report vast variations in individu-
als’ vulnerability to sleep loss or extension.™

We hypothesized that variations may exist in
sleep-related variables among interns prior to res-
idency. The goal of this study was to investigate
the baseline chronotype, sleep hygiene, and sleep
quality and quantity of interns at the beginning of
their training within Tulane University residency pro-
grams. Chronotype refers to behavioral manifestation
of circadian rhythm. The three chronotypes include
morning-type, evening-type, and intermediate-type.
Early identification of interns with preexisting predis-
positions to sleep-related disorders could inform an
effective intervention to improve their sleep and sub-
sequently their educational experience and delivery
of patient care.

METHODS
STUDY DESIGN

This is a cross-sectional survey of incoming
PGY-1 residents at Tulane University School of
Medicine in New Orleans, LA, from 2012 to 2014. We
recruited new PGY-1 level trainees of any age, race,
and gender. All participants completed the Resident
Sleep Survey included in their orientation packets.
The investigator and co-investigators collected the

surveys at the end of each orientation. The Tulane
University IRB approved this study.

QUESTIONNAIRES

The Resident Sleep Survey included each partic-
ipant’s baseline demographic information (i.e., age,
race, sex, and marital status) and sleep-related ques-
tionnaires, including the Epworth Sleepiness Scale
(ESS), the Pittsburgh Sleep Quality Index (PSQl),
the Morningness-Eveningness Questionnaire (MEQ),
and the Sleep Hygiene Index (SHI).

The ESS is an 8 item standardized, validated
questionnaire to assess the likelihood of one’s falling
asleep during certain activities. The ESS considers
different situations and activities of daily living. An
ESS score >10 (range 0-24) indicates increased day-
time sleepiness."

The PSQI is a measurement of an individual’s
subjective sleep quality and patterns during the pre-
vious month. It comprises seven domains, including
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency (SE), sleep disturbances, the
use of sleeping medication, and daytime dysfunction.
A global PSQI score of 5 or greater indicates poor
sleep quality. Sleep efficiency was calculated by using
items one to four from the PSQI score, and a score
> 90 percent indicates good sleep efficiency.'?

The Morningness-Eveningness Questionnaire
(MEQ) is a validated 19 item questionnaire. The MEQ
determines an individual’s chronotype or circadian
phase preference, as morning-type, evening-type, or
intermediate-type.'>"” The Sleep Hygiene Index (SHI)
is a 13 item tool designed to assess behaviors reflect-
ing an individual’s sleep hygiene. The total score
ranges from 0 to 52, with a higher score representing
poorer sleep hygiene.'80

STATISTICAL ANALYSIS

Data from all participants who provided baseline
demographic data and at least one component of
the Residency Sleep Survey were used for statistical
analysis. The sleep efficiency (SE %) was calculated
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from the individual PSQI data. The MEQ and SHI were
used to assess the interns’ chronotypes and sleep-
related behaviors, respectively. All categorical data
are presented as the frequency and percentage; the
Chi-square test was used to determine the statistical
significance of categorical data with odds ratio (OR)
and the 95% confidence interval (Cl). All continuous
data are presented as the mean + standard deviation,
and Student’s t-test was used to determine statistical
significance. Statistical analysis was performed using
SPSS version 20.0, and P-values < 0.05 were consid-
ered statistically significant.

REsuLTSs

One hundred and twenty-nine interns participated
and completed at least one component of the sleep
survey. The majority of interns completed the ESS,
PSQIl, MEQ, and SHI with completion rates of 100%,
96.8%, 97.6%, and 70%, respectively. The entire
study cohort included 59 men (45.7%), 93 White
subjects (72.1%), and 24 married subjects (18.6 %)
(Table 1). Two hundred and ninety interns started
Tulane residency programs during the study period;

Table 1. Demographics of the study population

Population® Population®

Characteristic (n=129) (n=78)
Gender, n (%)

Male 59 (45.7%) 36 (46.2%)

Female 69 (53.5%) 42 (53.8%)
Race, n (%)

White 93 (72.1%) 58 (74.4%)

Black 15 (11.6%) 10 (12.8%)

Hispanic 3(2.3%) 0 (0%)

Asian 17 (13.2%) 10 (12.8%)

Others 1 (0.8%) 0 (0%)
Relationship, n (%)

Single 92 (71.3%) 57 (73.1%)

Married 24 (18.6%) 20 (25.6%)

Divorce 2 (1.6%) 1 (1.3%)

*Data calculated from trainees who completed at least one questionnaire.
$Data calculated from trainees who completed all 4 questionnaires.

44 5% of the interns completed at least one question-
naire. Seventy-eight subjects completed all question-
naires (Tables 1-4).

Twenty-six subjects (20.2%) scored as sleepy
(ESS > 10); 36 subjects (28%) had poor sleep quality
(PSQI > 5). Twenty-eight interns (22.4%) had sleep
efficiencies < 90%. Based on the MEQ, 27.9% of
interns had morning, 54.3% had intermediate, and
15.5% had evening chronotypes (Table 2).

Unmarried interns were less likely to have a
morning chronotype compared to married colleagues
(22.3% vs. 45.8%, p = 0.026) (Table 3). We did not
find statistical significant differences in the ESS, the
frequency of daytime sleepiness (ESS>10), PSQl, or
the SHI between marital groups (Table 3).

PGY 1 residents with a morning chronotype had
a lower prevalence of daytime sleepiness (8.3% vs.
24.4%, p = 0.04) and lower ESS scores (6.1 + 3.1
vs. 7.6 £ 3.6, p=0.03) than non-morning chronotypes
(Table 4). They also had better sleep hygiene (SHI; 29
+6.9vs. 34.3+ 7.1, p=0.003) and a trend toward bet-
ter sleep efficiency (93.3 £ 5.2 vs. 90.6 + 7.8, p=0.08)
(Table 4). However, we did not find significant differ-
ences in sleep quality among these chronotypes.

We found no differences in ESS, PSQI, SHI, and
SE scores between sexes or races in our study.

DiscussioN

Overall, this study demonstrated preexisting
underlying sleep problems in some PGY1 residents
prior the training. According to our anonymous
Residency Sleep Survey, 20% of Tulane University
medical interns had excessive daytime sleepiness
(ESS > 10), and 28% had poor sleep quality (PSQI
> 5) at the beginning of their training. Our results
reported fewer trainees with poor sleep quality than in
a study from Oregon Health and Science University,
which reported that half of medical students (50.9%,
n=148) met the PSQI cutoff of poor sleep quality.?’
This finding supported our hypothesis that inter-
individual sleep-related variables among interns exist
prior to their training. Indeed, about one third of them
had poor sleep at beginning of their training. This poor
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Table 2. Results of sleep surveys

Sleep Survey

Results* (n=129)

Results® (n=78)

Epworth Sleepiness Score, n=129 *73+3.5 *7.5+3.6
<10 103 (79.8%) 60 (76.9%)
>10 26 (20.2%) 18 (23.1%)

Pittsburg Sleep Quality Index, n=125 *44+24 *45+2.8
<5 89 (69%) 55 (70.5%)
>5 36 (27.9%) 23 (29.5%)

Sleep Hygiene Index, n-90 *329+74 *32.81+6.9

*Sleep Efficiency %, n=125
Sleep Efficiency more than 90%

*91.2% +7.4
97 (77.6%)

*92.9% £ 6.1
71 (91.0%)

n=126

Morningness-Eveningness Questionnaire,

Morning chronotype
Intermediate chronotype
Evening chronotype

36 (27.9%)
70 (54.3%)

20 (15.5%)

20 (25.6%)
45 (57.7%)
13 (16.7%)

*Results reported as the mean + SD or the number and percent.

#Calculated from first 4 items of the PSQI.

*Data calculated from trainees who completed at least one questionnaire.
SData calculated from trainees who completed all 4 questionnaires.

sleep quality may persist or worsen as their training
progresses despite the ACGME resident work hour
regulations.

Characterizations of trainees’ chronotypes based
on MEQ showed that the majority (70%) had a
non-morning chronotype, which was also associated
with poorer sleep hygiene index, more daytime sleepi-
ness, and a trend toward poorer sleep quality. Although
no published study of chronotypes in medical students
has been done in the USA to compare with our study,
one Brazilian study showed that 27.6% (n=61) of
medical students had a morning chronotype, which is
comparable to our findings.?? The Brazilian study also
reported that the evening chronotype was associated
with poorer sleep quality (based on PSQlI score), but not
with excessive daytime sleepiness.?? Recent evidence
supports associations between the evening chrono-
type and negative consequences on sleep quality and
habits. Evening chronotype individuals have longer
sleep duration,? less time in bed during the weekdays
but more during the weekends,? irregular sleep-wake
cycles,?2* and a higher prevalence of insomnia.?® In

addition to its effects on sleep, the evening chronotype
is associated with a higher consumption of caffeinated
drinks,? sleeping pills,?* alcohol,?®%” and stimulants. 2%’
Furthermore, anxiety,?® depression,?® dysfunctional
attitudes toward work,?® poor academic performance,?
and poor quality of life*® have been associated with the
evening chronotype.

Since PGY1 residents with non-morning chrono-
type have poorer sleep hygiene and more daytime
sleepiness, this circadian preference may predispose
them to develop worse sleep quality and habits as
training progresses. However, a prospective study is
needed to evaluate the causal relationship between
interns’ baseline chronotypes and its consequences
after a period of residency training. Confounding fac-
tors that may affect chronotype, such as the use of
alcohol and stimulants, need to be considered. If this
hypothesis holds true, chronotherapy at the begin-
ning of residency training could potentially improve
the sleep-wake cycle and the sleep quality.

Compared to non-married trainees, married indi-
viduals had more morning chronotypes in our study.
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Table 3. Sleep survey components: Comparison of marital status

Married* Non-married*”

Sleep Survey (n=24) (n=94) p-value, OR (95%CI)
Epworth Sleepiness Score (Mean £SD) 6.2+3.5 7.6£3.5 0.09
Epworth Sleepiness Score > 10 3 (12.5%) 21 (22.3%) 0.22,0.49 (0.14-1.82)
Pittsburg Sleep Quality Index (Mean £SD) 4.17+23 4.53+25 0.57
Pittsburg Sleep Quality Index > 5 5(20.8%) 29 (30.8%) 0.21, 0.56 (0.19-1.66)
Sleep Hygiene Index (Mean =SD) 31.3+4.7 334+73 0.25
Sleep Efficiency 944+3.6 91.19+74 0.054
Morningness-Eveningness Questionnaire

Morning chronotype 11 (45.8%) 21 (22.3%) 0.026

Married® Non-married*’

Sleep Survey (n=20) (n=58) p-value, OR (95%CI)
Epworth Sleepiness Score (Mean £SD) 64+38 79+35 0.11
Epworth Sleepiness Score > 10 3 (15.0%) 15 (25.9%) 0.32,0.51 (0.13-1.97)
Pittsburg Sleep Quality Index (Mean £SD) 44124 46125 0.73
Pittsburg Sleep Quality Index > 5 4 (20%) 19 (32.8%) 0.34, 0.51 (0.15-1.75)
Sleep Hygiene Index (Mean £SD) 309145 334+74 0.17
Sleep Efficiency 949+3.8 923+6.7 0.09
Morningness-Eveningness Questionnaire

Morning chronotype 10 (50%) 10 (17.2%) 0.006

OR-odds ratio, CI-confidence interval, numbers represent either the mean £SD or the number and percentage.

*Non-married category includes single and divorced residents.
*Data calculated from trainees who completed at least one questionnaire.
SData calculated from trainees who completed all 4 questionnaires.

However, there was no significant difference in ESS,
PSQI, SE, and SHI. Several studies have explored
the relationship between marital status and sleep. A
longitudinal, observational study of marital status and
sleep quality in midlife women revealed that being
married was associated with better sleep outcomes.
The author suggested that women with a stable mar-
ital history had better sleep quality based on their
PSQI.*" Neuro-hormonal factors may a role. More
specifically, oxytocin, a substance involved in inti-
macy and pair bonding, has sedating properties and
a close relationship with sleep.3%33

The physiological and psychological mechanisms
linking sleep and relationship intimacy needs to be

studied to improve our understanding of this funda-
mental process. Since a non-morning chronotype was
more common among non-married interns (based on
our findings), this particular chronotype maybe a con-
tributing or synergistic factor for poor sleep among
those who were not married. However, its role as a
confounding factor cannot be excluded. A longitudinal
study is needed to evaluate the interaction between
marital status and chronotype and status and sleep
quality.

Since this study had a cross-sectional design, we
cannot prove a causal association between individ-
ual chronotype and marital status in PGY 1 residents
and important sleep variables. Also since this is a
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Table 4. Comparative sleep surveys between morning and non-morning chronotypes

Sleep Survey

Morning* (n=36)

Non-morning* (n=90)

p-value, OR (95%CI)

Epworth Sleepiness Score

6.1+3.1

7.6+3.6

0.03

Epworth Sleepiness Score > 10 3 (8.3%) 22 (24.4%) 0.04, 0.28 (0.8-1.01)
Pittsburg Sleep Quality Index 3.8+25 47x24 0.07

Pittsburg Sleep Quality Index > 5 7 (19.4%) 29 (32.2%) 0.13,0.49 (0.19-1.25)
Sleep Hygiene Index 29+7.0 343+7.1 0.003

Sleep Efficiency, % 93.1x5.2 90.6 +7.8 0.08

Sleep Survey

Morning® (n=20)

Non-morning® (n=58)

p-value, OR (95%CI)

Epworth Sleepiness Score

6.5+3.7

7.9+£35

0.13

Epworth Sleepiness Score > 10 3 (15%) 15 (25.9%) 0.33,0.51(0.13-1.97)
Pittsburg Sleep Quality Index 42+29 46£23 0.45

Pittsburg Sleep Quality Index > 5 5 (25%) 18 (31.3%) 0.61, 0.74 (0.23-2.35)
Sleep Hygiene Index 28.7x£5.1 342169 0.001

Sleep Efficiency (%) 95.1+3.4 922+6.7 0.07

OR- odds ratio, CI-confidence interval, results represent either the mean + SD or the number and percent.

“Data calculated from trainees who completed at least one questionnaire.
$Data calculated from trainees who completed all 4 questionnaires.

single institutional study of an urban life-style medical
school, generalization of the findings may not be war-
ranted. In addition, the voluntary nature of the survey
might introduce volunteer bias along with incomplete
data.

CONCLUSION

These results indicate that about 25% of interns
had poor sleep quality and excessive daytime sleep-
iness prior to their training. Non-morning chronotype
interns appeared to have more daytime sleepiness
and poorer sleep quality. In consideration of the
potential consequences of sleep problems on resi-
dents’ performances and health issues, we suggest
that strategies to improve sleep hygiene and quality
among this specific population should be emphasized
early in their training. Especially, training programs

should target trainees with poor sleep quality or a
non-morning chronotype.

Article citation: Limsuwat C, Aswanetmanee P, Awili
M, Raziuddin A, Thammasitboon S. Sleep quality,
sleep habits, and chronotypes of medical interns at the
beginning of their training. The Southwest Respiratory
and Critical Care Chronicles 2017;5(20):4-11.

From: 'Pulmonary Diseases, Critical Care, and
Environmental Medicine, Tulane University Health
Sciences Center, New Orleans, LA; 2Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok,
Thailand.

Submitted: 5/14/2017

Accepted: 7/10/2017

Reviewer: Gilbert Berdine MD

Conflicts of interest: none

The Southwest Respiratory and Critical Care Chronicles 2017;5(20):4-11 9



Limsuwat et al.

Sleep Quality, Sleep Habit, and Chronotype of Medical Interns at the Beginning of Their Training

REFERENCES

10.

11.

12.

. Papp KK, Stoller EP, Sage P, Aikens JE, Owens J, Avidan

A, et al. The effects of sleep loss and fatigue on resident-
physicians: a multi-institutional, mixed-method study.
Academic medicine: J AssocAmer Medical Colleges 2004
May;79(5):394-406.

Murthy VS, Nayak AS. Assessment of sleep quality in
post-graduate residents in a tertiary hospital and teaching
institute. Industrial psychiatry J 2014 Jan;23(1):23-6.
Weinger MB, Ancoli-Israel S. Sleep deprivation and clinical
performance. JAMA 2002 Feb 27;287(8):955-7.

Landrigan CP, Rothschild JM, Cronin JW, Kaushal R,
Burdick E, Katz JT, et al. Effect of reducing interns’ work
hours on serious medical errors in intensive care units. New
Engl J Med 2004 Oct 28;351(18):1838-48.

Barger LK, Cade BE, Ayas NT, Cronin JW, Rosner B,
Speizer FE, et al. Extended work shifts and the risk of motor
vehicle crashes among interns. New Engl J Med 2005 Jan
13;352(2):125-34.

Ayas NT, Barger LK, Cade BE, Hashimoto DM, Rosner B,
Cronin JW, et al. Extended work duration and the risk of
self-reported percutaneous injuries in interns. JAMA 2006
Sep 6;296(9):1055-62.

Lo V, Ward C. 2011 ACGME duty hour week proposal-a
national survey of family medicine residents. Family Med
2011 May;43(5):318-24.

Schumacher DJ, Frintner MP, Jain A, Cull W. The 2011
ACGME standards: impact reported by graduating residents
on the working and learning environment. Academic Pediat-
rics 2014 Mar-Apr;14(2):149-54.

Sen S, Kranzler HR, Didwania AK, Schwartz AC, Amarnath
S, Kolars JC, et al. Effects of the 2011 duty hour reforms on
interns and their patients: a prospective longitudinal cohort
study. JAMA Internal Medicine 2013 Apr 22;173(8):657-62;
discussion 63.

Maire M, Reichert CF, Gabel V, Viola AU, Strobel W, Krebs
J, et al. Sleep ability mediates individual differences in the
vulnerability to sleep loss: evidence from a PER3 polymor-
phism. Cortex 2014 Mar;52:47-59.

Johns MW. A new method for measuring daytime
sleepiness: the Epworth sleepiness scale. Sleep 1991
Dec;14(6):540-5.

Buysse DJ, Reynolds CF, 3rd, Monk TH, Berman SR, Kupfer
DIJ. The Pittsburgh Sleep Quality Index: a new instrument
for psychiatric practice and research. Psychiatry Res 1989
May;28(2):193-213.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

Backhaus J, Junghanns K, Broocks A, Riemann D, Hohagen
F. Test-retest reliability and validity of the Pittsburgh Sleep
Quality Index in primary insomnia. J Psychosomatic Res
2002 Sep;53(3):737-40.

Aloba OO, Adewuya AO, Ola BA, Mapayi BM. Validity of
the Pittsburgh Sleep Quality Index (PSQI) among Nigerian
university students. Sleep Med 2007 Apr;8(3):266-70.
Horne JA, Ostberg O. A self-assessment questionnaire to
determine morningness-eveningness in human circadian
rhythms. Intern J Chronobiology 1976;4(2):97-110.
Roenneberg T, Merrow M. The network of time: understand-
ing the molecular circadian system. Current Biology 2003
Mar 4;13(5):R198-207.

Smith CS, Reilly C, Midkiff K. Evaluation of three cir-
cadian rhythm questionnaires with suggestions for an
improved measure of morningness. J Applied Psych 1989
Oct;74(5):728-38.

Mastin DE, Bryson J, Corwyn R. Assessment of sleep
hygiene using the Sleep Hygiene Index. J Behavioral Med
2006 Jun;29(3):223-7.

Ozdemir PG, Boysan M, Selvi Y, Yildirim A, Yilmaz E.
Psychometric properties of the Turkish version of the Sleep
Hygiene Index in clinical and non-clinical samples. Com-
prehensive Psych 2015 May;59:135-40.

Cho S, Kim GS, Lee JH. Psychometric evaluation of the
sleep hygiene index: a sample of patients with chronic pain.
Health and quality of life outcomes 2013;11:213.

Brick CA, Seely DL, Palermo TM. Association between
sleep hygiene and sleep quality in medical students. Behav-
ioral Sleep Med 2010;8(2):113-21.

Riquen G, Filho G, Ferreira A, Sousa-Munoz R. Relation-
ship between chronotype and quality of sleep in medical
students at the Federal University of Paraiba, Brazil. Sleep
Science 2014 Sept 16;7:96-102.

Taillard J, Philip P, Bioulac B. Morningness/eveningness and
the need for sleep. J Sleep Res 1999 Dec;8(4):291-5.
Giannotti F, Cortesi F, Sebastiani T, Ottaviano S. Circadian
preference, sleep and daytime behaviour in adolescence.
J Sleep Res 2002 Sep;11(3):191-9.

Ong JC, Huang JS, Kuo TE, Manber R. Characteristics of
insomniacs with self-reported morning and evening chrono-
types. J Clin Sleep Med 2007 Apr 15;3(3):289-94.
Robinson D, Gelaye B, Tadesse MG, Williams MA, Lemma
S, Berhane Y. Daytime Sleepiness, Circadian Preference,
Caffeine Consumption and Khat Use among College Stu-
dents in Ethiopia. J Sleep Disorders—Treatment & Care 2013
Dec 20;3(1).

10

The Southwest Respirvatory and Critical Care Chronicles 2017;5(20):4-11



Sleep Quality, Sleep Habit, and Chronotype of Medical Interns at the Beginning of Their Training

Limsuwat et al.

27.

28.

29.

Hasler BP, Sitnick SL, Shaw DS, Forbes EE. An altered neu-
ral response to reward may contribute to alcohol problems
among late adolescents with an evening chronotype. Psychi-
atry Res 2013 Dec 30;214(3):357-64.

Dagys N, McGlinchey EL, Talbot LS, Kaplan KA, Dahl
RE, Harvey AG. Double trouble? The effects of sleep
deprivation and chronotype on adolescent affect. J Child
Psychology Psychiatry, and Allied Disciplines 2012
Jun;53(6):660-7.

Roeser K, Schlarb AA, Kubler A. The Chronotype-Academic
Performance Model (CAM): Daytime sleepiness and learn-
ing motivation link chronotype and school performance in
adolescents. Pers Indiv Differ 2013 May;54(7):836-40.

30.

31.

32.

33.

Tzischinsky O, Shochat T. Eveningness, sleep patterns, day-
time functioning, and quality of life in Israeli adolescents.
Chronobiology Intern 2011 May;28(4):338-43.

Troxel WM, Buysse DJ, Matthews KA, Kravitz HM,
Bromberger JT, Sowers M, et al. Marital/cohabitation status
and history in relation to sleep in midlife women. Sleep 2010
Jul;33(7):973-81.

Neumann ID. Brain oxytocin: a key regulator of emotional
and social behaviours in both females and males. J Neuroen-
docrinology 2008 Jun;20(6):858-65.

Lancel M, Kromer S, Neumann ID. Intracerebral oxytocin
modulates sleep-wake behaviour in male rats. Regulatory
Peptides 2003 Jul 15;114(2-3):145-52

The Southwest Respiratory and Critical Care Chronicles 2017;5(20):4-11

11



