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Supplementary table  

Overview of studies, scales, sample characteristics, and main findings related to circadian typology 

Author and 
year 

Scale 
used 

Sample 
size 

Sample 
characteristics 

Age, years 

Mean ± SD 
and (range) Main findings related to Circadian typology 

Ice 200565 BALM 48 Older 76±6 M physical activity, and average hours slept prior to 

cortisol collection were associated with steeper (more 

negative) slopes on the cortisol curve. 

Kripke et al. 

201066 

BALM 359 Sleep Disorders 

Patients 

57.4±13.9 

(21 to 92) 

The association of rs1801260 (the C3111T SNP in the 

CLOCK gene) with ME and an association of 

Apolipoprotein E (APOE)rs429358 with the Epworth 

Sleepiness Scale (ESS) were not strong enough to be of 

clinical value. 

Werner et al. 

200967 

CCTQ 152 Children 6.70±1.5 

(4 to 11) 

There were adequate associations between 

chronotype measures and wake parameters assessed 
by actigraphy, and excellent temporal stability 

(reliability). 

Oginska et al. 

201068 

CQ 21  

(male) 

Healthy, male, 

volunteers 

27.9±4.9 Adults on the extremes of the ME spectrum fall into two 

subtypes: those whose circadian phase markers are 

unaffected by chronotype, and those whose circadian 

phase markers track their chronotype.  

Adan et al. 

200537 

CSM 391 Undergraduate 

students 

19.94±2.22 

(17 to 33) 

The CSM total score was independent of age and 

gender.  

Ahn et al. 

200859 

CSM 300 Bipolar I disorder 

(BDI), 

schizophrenia (SZ), 
and controls 

- Patients with BDI showed a significantly greater 

preference for E than control individuals. 

Bohle et al. 

200169 

CSM 670 Undergraduate 

students 

22.5 

(16 to 37) 

Preference Scale is psychometrically comparable with 

Composite Scale (CSM).  

Brown 199370 CSM 150 Shift workers and 

fixed schedule day 

workers 

- The (BA)sic (L)anguage (M)orningness (BALM) scale 

revision is suitable for most worker levels. Suggest a 

psychometrically sound 9-item morningness scale to 

omit the inconsistent evening factor items on the scale. 

Caci et al. 

199921 

CSM 356 Students Men 

26.49±4.91; 

Women 
25.45±6.29 

(18 to 54) 

English and French versions of the CSM gave identical 

results. 

Caci et al. 

200471 

CSM 129 Undergraduate 

students 

22.82±3.51 

(18 to 37) 

M is negatively correlated with novelty seeking (which 

includes an impulsivity facet), positively correlated with 

persistence, and is independent of character 

dimensions and anxiety traits.  

Caci et al. 

200572 

CSM 552 Undergraduate 

students 

- E is associated with impulsivity.  

Diaz Morales 

& Sanchez-

Lopez 200473 

CSM 329 Young 

undergraduates 

and adults 

31.78±14.18 

(19 to 62) 

Results confirmed the factor invariance across age for 

the two Composite Scale factors and for one of the 

Preference Scale factors. A higher tendency in M on 
both scales was noted in the adult sample. 

Diaz-Morales 

& Sanchez-

Lopez 200574 

CSM 139 Students 21.73±2.63 

(18 to 29) 

Preliminary results about the validity of the CSM and 

the early/late preferences scale (PS) in a Peruvian 

sample.  

Diaz-Morales 

et al. 200875 

CSM 509 Regular workers 49.78±6.14 

(31 to 67) 

Results showed that M was negatively related to 

avoidant procrastination but not decisional 

procrastination.  

Digdon 

201076 

CSM 499 Students 21.21±5.50 Outcome expectations of ET did not differ from those of 

MT or NT for 24 of the 26 items.  

Dockray & 

Steptoe 
201077 

CSM 187 

(female) 

Workers at 

University College 
London and nearby 

institutions 

 

(21 to 61) 

Chronotype has a limited impact on the diurnal 

cortisol profile of healthy women, and may be 
somewhat impervious to individual preferences for 

morning or evening activity. 

Hur 200778 CSM 977 Twins  

(9 to 23) 

Genetic and environmental influences on ME were 

remarkable. 

Korompeli et 

al. 200979 

CSM 32 Nurses - Levels of thyroxine significantly increased in the 

'rotating' group (P = 0.049), but not in the ‘morning' 

group. The CSM score was greater for the 'rotating' 

group, while greater job satisfaction levels were found 

in the 'morning' group.  

Lee et al. 
201080 

CSM 299 Medical students 22.9±2.14 The rs934945 of PER2 may be associated with diurnal 
preference in a healthy Korean population. 
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Author and 

year 

Scale 

used 

Sample 

size 

Sample 

characteristics 

Age, years 

Mean ± SD 

and (range) Main findings related to Circadian typology 

Lee et al. 

201081 

CSM 260 Patients with 

bipolar disorder 

35.5±12.4 After correcting for age, C allele carriers had lower ME 

scores than those carrying the T/T genotype, but the 

association was not statistically significant. We also 

analyzed the association between age at onset (AAO) 

and CLOCK 3111T/C in the bipolar disorder group, and 

no association was found.  

Natale et al. 

200382 

CSM 18  

(male) 

Air traffic 

controllers 

34.00 

(22 to 49) 

ET presented more flexible sleep habits and slept 

significantly less than MT.  

Ong et al. 

200783 

CSM 312 Patients who 

attended a 

cognitive-behavior 
therapy for 

insomnia (CBT-I). 

- Insomniacs ET report sleep/wake irregularities and 

waking distress greater than expected in association 

with the level of insomnia severity. 

Randler 

201184 

CSM Study I 

307 

Study II 

761 

Students 14.14±2.42 

(10 to 20) 

Study I, there were positive correlations between M 

and positive attitude towards life and a negative 

association between M and depression. In Study II, 

there were significant positive relationships between M 

and physical health, mental health, self-esteem, familial 

relationship, and school functioning. 

Randler & 
Bilger 200985 

CSM 784 Students 15.18±2.14 

(11 to 20) 

Chronotype and sleep parameters were significantly 
correlated with age. Pubertal status and parental 

monitoring significantly contributed to bedtime during 

the week, and sleep length on weekdays. 

Randler & 

Kretz 201186 

CSM 84 Couples - A moderate positive relationship between couple 

partners in ME which persisted after correcting for age. 

Randler & 

Schaal 201087 

CSM 57 Adolescents and 

young adults 

Adolescents 

14.02±0.77 

(13 to 16); 

Adults 

23.94±3.77 

(20 to 39) 

MT had higher cortisol levels immediately after 

awakening than ET.  

Schneider & 

Randler 

200988 

CSM 469 Adolescents 13.5±2.2 

(10 to 20) 

Daytime sleepiness correlated with age and CSM score. 

Older pupils and ET demonstrated greater sleepiness. 

Older pupils and pupils scoring higher on E reported 

higher daytime sleepiness after the transition, 

suggesting that these pupils suffer most from the 

change.  

Schubert & 

Randler 

200889 

CSM 335 Undergraduate 

students 

23.15±2.72 

(17 to 42) 

We found a positive association between M and dietary 

restraint, and negative correlations between M and 

disinhibition and perceived hunger. Further, there was 
an association between M and flexible control.  

Soehner et al. 

201190 

CSM 62 Day-working adults (23 to 48) M was related to increased regularity in both bedtimes 

and rise-times, longer weekly sleep duration, better 

subjective sleep quality, and shorter sleep-onset 

latency. 

Waage et al. 

200991 

CSM 103 Shift workers 39.8 There were no differences between the groups in 

sleepiness, insomnia, and circadian preference. 

Waterhouse 

et al. 200092 

CSM 15 Healthy female 

subjects 

- There was a significant correlation between the M score 

and the phase of the circadian rhythm temperature, the 

phase becoming earlier with increasing M. 

Willis et al. 
200593 

CSM 60 Undergraduate 
students 

21.9±4.21 

(18 to 35) 

There was evidence of an interaction between time of 
day and ME upon heart rate (HR) and rate pressure 

product. ET exhibited higher HR and RPP in the 

afternoon, both at rest and during stress.  

Wood et al. 

200961 

CSM 190 

cases; 

128 

controls 

Adults with bipolar 

disorder (BP) and 

controls. 

- Bipolar disorder (BP) cases are more likely to be ET, 

suggesting circadian phase delay in BP cases. 

Individuals with elevated depressive mood scores are 

more likely to be ET.  

Leonhard & 

Randler 
200994 

CSM 

and 
MCTQ 

179 

(female) 

Women pregnant 

and non-pregnant 
with or without 

children 

- The synchrony between partners (husband/wife) was 

0.46 in women without children, 0.79 in pregnant 
women, 0.40 in women with children, and 0.56 

between mother and child. Partners' chronotypes 

were highly correlated, as were those of mother and 

child.  

Gau & 

Merikangas 

200495 

CSM 

and 

MESC 

1547 

students; 

1509 

parents 

Children and their 

parents 

12.0±1.5 

(10 to 16) 

Young age, moodiness, and shift work were associated 

with tendencies to be the ET among parent 

participants. 

Smith et al. 

198919 

CSM 

MEQ 
and 

DTS 

501 Undergraduate 

students 

- Relationships between the CSM and external criteria 

are comparable with or stronger than similar 
relationships between the published scales and external 

criteria. 
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Author and 

year 

Scale 

used 

Sample 

size 

Sample 

characteristics 

Age, years 

Mean ± SD 

and (range) Main findings related to Circadian typology 

Harada & 

Inoue 199996 

DTS 417 Students - Women preferred M significantly more than men. The 

oscillator(s) of men are more easily free-running than 

those of women. Women majoring in natural sciences 

or agriculture preferred M significantly more than 

women majoring in humanities, economics, or 

education. 

Harada et al. 

200297 

DTS 826 Students (12 to 15) Students who were outdoors during the short break 

between classes or their lunch-time break were more 

MT people than those who remained indoors. Sunlight 
can be an important factor for the timing of sleep based 

on the circadian system. 

Harada et al. 

200798 

DTS 1055 Students (0 to 15) Tryptophan ingested at breakfast is very important for 

children to keep a MT diurnal rhythm, high quality of 

sleep, and indirectly good mental health (presumably), 

through the metabolism of tryptophan to serotonin in 

daytime and further to melatonin at night. 

Koskenvuo et 

al. 200799 

DTS 8753 Twins - Genetic effects account for about one-half of the 

interindividual variability in diurnal type in adults. 

Nakade et al. 

2009100 

DTS 800 

(female) 

Students (18 to 29) A well-balanced breakfast might be a strong zeitgeber 

for circadian oscillators of children, and the MT driving 
effect of protein intake could be accelerated by morning 

exposure to sunlight. 

Nakade et al. 

200939 

DTS 744 Children (2 to 6) Students who had breakfast at regular times showed 

significantly higher ME scores than those who ate at 

irregular times. Alcohol consumption and cigarette 

smoking were negatively related to sleep health, rather 

than via the shifting to ET (i.e., the phase-delaying of 

the circadian clock).  

Natvik et al. 

2010101 

DTS 2048 Nurses (rotating 

and shift work) 

- M was significantly and negatively related to insomnia. 

Overall, the M by shift type interaction was significant 
for depressive symptoms.  

Takeuchi et 

al. 2002102 

DTS 1339 Students (12 to 15) The correlation between mood and ME preference was 

demonstrated only by girls. 

Borisenkov 

2011103 

MCTQ 2822 A population-based 

study 

(10 to 97) A later chronotype and shorter sleep length were 

found for the subjects during the equinox (sunrise at 

06:00 h) than under long-photoperiod conditions 

(sunrise at 04:00–05:00 h). 

Borisenkov et 

al. 2010104 

MCTQ 1101 Students 16.1±3.1 

(11 to 23) 

Climatic conditions exert a significant influence on the 

chronotype of teenagers in the northern latitudes. 

Fleig & 

Randler 

200940 

MCTQ 150 Adolescents 13.23±1.54 

(11 to 17) 

Mean breakfast time at the weekend was later in late 

chronotypes, which resulted from later rise times. 

Gamble et al. 

2011105 

MCTQ 388 Nurses (rotating 

and shift work) 

36.5±10.9 

(22 to 76) 

Sleep strategy, chronotype, and genotype contribute 

to the adaptation of the circadian system to na 

environment that switches frequently and/or irregularly 

between different schedules of the light-dark cycle and 
social/workplace time. 

Levandovski 

et al. 201164 

MCTQ 4051 A population-based 

study 

(18 to 65) E and pronounced social jetlag were risk factors for 

depression. 

Pagani et al. 

201156 

MCTQ 36 Young and old 

healthy volunters 

Young 

(21 to 30) 

Older 

(60 to 88) 

Skin fibroblasts taken from young and older subjects do 

not differ in their circadian properties. However 

hormonal changes can alter cellular clocks, and these 

changes in turn might underlie the differences in 

circadian behavior caused by aging. 

Van der 

Klaauw et al. 

2008106 

MCTQ 62 Adult patients with 

acromegaly and 

controls 

(33 to 88) Somatostatin analog treatment increases sleep latency 

and delays sleep onset in patients with long-term 

biochemical control of growth hormone overproduction 
without altering total sleep duration. 

Wittmann et 

al. 2010107 

MCTQ 134 daily 

smokers;  

366 non 

smokers 

Volunteers - Smokers tend to be later chronotypes, report more 

sleep-associated psychosomatic symptoms, are more 

depressed, less balanced, and less vigilant. The 

mediation analysis suggests that only those late 

chronotypes who smoke and those who drink more 

suffer from increased psychological distress 

Abe et al. 

2011108 

MEQ 90 patients with 

delayed sleep 
phase syndrome 

(DSPS) 

27.1±9.2 Depressive symptoms are more associated with the 

preference of the ET rather than sleep-wake phase 
among DSPS patients. 

Adan 1994109 MEQ 537 176 Students and 

361 workers 

25.31±2.87 

(21 to 30) 

ET consumed more alcohol, nicotine, and caffeine, 

while MT consumed more caffeine from tea. 
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Author and 

year 

Scale 

used 

Sample 

size 

Sample 

characteristics 

Age, years 

Mean ± SD 

and (range) Main findings related to Circadian typology 

Antunes Lda 

et al. 2010110 

MEQ 27 Daily workers and 

shift workers 

(25 to 60) Shift work was not correlated with depressive 

symptoms and chronotype. 

Archer et al. 

200311 

MEQ 484 Volunteers - The length of the Per3 repeat region identifies a 

potential genetic marker for extreme DP. 

Bae et al. 

2010111 

MEQ 344 Adults with 

attention deficit 

hyperactivity 

disorder (ADHD) 

43.53±14.15 E is associated with inattention of adult ADHD. Also, E 

is associated with hyperactivity–impulsivity of adult 

ADHD in male subjects only. 

Baehr et al. 

20007 

MEQ 172 Simulated night-

shift work 

Men 

25.2±5.3 

(18 to 41); 

Women 

25.1±5.4 

(18 to 43) 

ET slept during an earlier part of their temperature 

cycle than MT.  

Bailey & 

Heitkemper 

1991112 

MEQ 22 Healthy adults (23 to 39) ET demonstrate lower morning arousal and a delay in 

their early-morning peak of salivary cortisol relative to 

MT. 

Barbosa & 

Albuquerque 

2008113 

MEQ 68 Undergraduate 

students 

21±2 

(18 to 25) 

Data indicated that the advantage of training in the 

afternoon for long-term memory performance does not 

depend on chronotype. 

Barclay et al. 
2010114 

MEQ 1556 Twins - Similar genes are important for diurnal preference 
and sleep quality. 

Barclay et al. 
2010115 

MEQ 1102 Twins Mode 20 

(18 to 27) 

A preference for E and poor sleep quality are 
moderately associated with externalizing behaviors in 

young adults. . 

Beşoluk et al. 

2011116 

MEQ 1471 Undergraduate 

students 

(18 to 27) ME scores were found to differ by sex. The final exam 

scores differed with respect to their circadian 

preferences; students with a MT achieved higher 

scores than either those with an ET or NT. 

Blomeke et 

al. 2008117 

MEQ 54  

(male) 

Healthy young male 

Caucasians 

- SNPs in the AANAT gene identified thus far cannot 

explain the observed interindividual differences for 

nocturnal melatonin profiles in the subjects 
investigated. 

Bohle & Tilley 

1989118 

MEQ 60 Undergraduate 

students 

18.9 

(17 to 30) 

Night work, social support from supervisors, and M 

were predictors of adaptation to night work in 15 

months. 

Bohle & Tilley 

1993119 

MEQ 97 Nurses - M, neuroticism, work/non-work conflict, and sleep 

quality between shifts predicted fatigue-inertia. 

Burgess & 

Fogg 2008120 

MEQ 170 Healthy subjects - An earlier occurrence of the onset of melatonin 

secretion was associated with an earlier wake time, 

more M, and the absence of a bed partner. 

Campos & 

Martino 
2004³³ 

MEQ 40 Nurses (25 to 57) The preponderant chronotype of the morning shift 

nurses was the MT moderate and the ones from the 
afternoon and night shifts were the NT.  

Carrier et al. 

199741 

MEQ 110 Healthy subjects (20 to 59) Age and M were both important predictors of the 

habitual sleep patterns and polysomnographic sleep 

characteristics of people in the middle years of life. 

Carrier et al. 

2002121 

MEQ 27 Young and middle-

aged 

(25 to 58) A phase in advance of sleep and temperature during 

circadian rhythm is already apparent in people in their 

forties and fifties.  

Cevoli et al. 

2010122 

MEQ 93 Patients with 

menstrual migraine 
and healthy 

controls 

- No differences were found regarding the distribution of 

chronotypes in patients with menstrual migraines and 
healthy controls. 

Chelminski et 

al. 1999123 

MEQ 1617 Students (18 to 53) “Depressive” college students are more likely to be ET. 

Choub et al. 

2010124 

MEQ 219 Italian volunteers (22 to 56) The results do not support a role of polymorphisms in 

the circadian phenotypes. 

Clodore et al. 

198750 

MEQ 12 Healthy male 

volunteers 

25±2.3 The decrease in self-rated alertness was a function both 

of the type of condition (Delayed Bed or Advance 

Rising) and of the ME of the subject. 

Demir 

Zencirci & 

Arslan 
2011125 

MEQ 483 

(female) 

Nurses 30.41±5.7 Most nurses who belonged to a NT had poor sleep 

quality. The subjective sleep quality and sleep latency 

points of ET within created models for the effect of 
burnout dimensions were high. 

Duffy & 

Czeisler 

200242 

MEQ 13 Older 67.4±3.2 The interaction between the circadian system and 

sleep-wake timing is altered in aging. 
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Duffy et al. 

20019 

MEQ 17  

(male) 

Healthy subjects 23.5±3 

(20 to 30) 

Circadian period was correlated with ME, circadian 

phase, and wake time. 

Dumont et al. 

2001126 

MEQ 30 Night nurses 36.0±8.5 

(26 to 55) 

 Delayed and advanced participants scored as ET and 

MT, respectively, on a ME scale. 

Eastman et 

al. 1995127 

MEQ 16 Healthy subjects Median 26 

(19 to 41) 

There was a correlation between the temperature 

rhythm phase shift and ME in the control group, with 

greater E resulting in larger phase shifts. However, 

there was no such relationship in the exercise group. 

Emens et al. 

2009128 

MEQ 66 MT and ET (19 to 64) Found differences between MTand ET in light exposure 

relative to ECP, indicative of a difference in the phase 

angle of entrainment to the external light/dark cycle. 

Evans et al. 
2011129 

MEQ 723 Healthy subjects 43.3±13.8 

(20 to 80) 

ME,wake time, and daytime sleepiness appear heritable 
and wake time may be associated with physical activity 

level. 

Ezzatian et al. 

2010130 

MEQ 103 Younger and older 

adults 

- MEQ was used to control the potential confounding 

effect of the study. 

Fernandez-

Mendoza et 

al. 2009131 

MEQ 1238 Undergraduate 

students 

18.85±1.45 

(16 to 25) 

ET increases the vulnerability of adolescents and young 

adults to complain of insomnia. 

Ferraz et al. 

200860 

MEQ 200 Asthmatics and 

non-asthmatics 

- Asthmatics with nocturnal symptoms had a lower rating 

of MT and had a greater predominance of indifferent 

chronotype compared to asthmatics without nocturnal 

symptoms. 

Foret et al. 

1985132 

MEQ 19 Young adults (20 to 26)  Sleep structure and body temperature were similar in 

MT, ETs, and NT. During sleep on the recovery day 

after 1 night of sleep deprivation, however, MT had 

poorer sleep than ET). 

Gaspar-Barba 

et al. 2009133 

MEQ 100 Patients with major 

depressive disorder 

34±11.74 

(18 to 60) 

The ET group showed higher scores in suicidal 

thoughts, more impaired work and activities, higher 

paranoid symptoms, higher scores on the anxiety 

cluster (HRSD), while the MT group showed lower 

proportion of melancholic symptoms (MINI).  

Griefahn & 

Robens 

2008134 

MEQ 16  

(male) 

Students (19 to 27) MT had moderately higher cortisol concentrations upon 

awakening than ET. But neither the CARs nor the 

cortisol concentrations during the following work shifts 

or during the 24 h profiles were different in both diurnal 

types. The cortisol concentrations during work shifts 

correlated significantly with the previous post-

awakening concentrations in MT but not in ET.  

Griefahn & 

Robens 
2010135 

MEQ 49  

(male) 

Volunteers - M was inversely related to the phase delay and to the 

alteration of the cortisol quiescent period. MT are 
disadvantaged, even if treated with bright light.  

Griefahn et 

al. 2002136 

MEQ 51 Subjects in 

constant routine 

(16 to 32) The melatonin onset is a more reliable indicator of the 

diurnal type than the nadir of rectal temperature. M 

been associated with intolerance to shift work. 

Hasher et al. 

2002137 

MEQ 96 

(Younger 

adults) 

Younger and older 

adults 

Younger 

(18 to 32); 

Older 

(58 to 78) 

Standard buildup and release effects were shown for all 

age groups except for older adults tested in the 

afternoon; they failed to show release. 

Hasler et al. 

2010138 

MEQ 208 Depressed and 

non-depressed 
subjects 

19.23 

(17 to 33) 

Path analyses supported a model wherein ME is 

associated with depression via multi-step indirect paths 
including BAS-Reward Responsiveness, PA, and NA.  

Hatonen et al. 

2008139 

MEQ 148 Patients with 

bipolar disorder 

- Patients with comorbid alcohol use disorder were more 

of the MT as compared with patients with bipolar 

disorder only. 

Hidalgo et al. 

2003140 

MEQ 310 Medical students (18 to 35) Higher levels of daytime sleepiness was correlated with 

E. 

Hidalgo et al. 

2004141 

MEQ 47 Volunteers (20 to 35) MT had higher scores on the metamemory tests in the 

morning while the ET had higher scores in the 

afternoon.  

Hidalgo et al. 

200963 

MEQ 200 Volunteers 34.35±16.39 

(18 to 99) 

ET reported more severe depressive symptoms 

compared to MT and NT chronotypes.  

Hilliker et al. 
1992142 

MEQ 15 Volunteers (32 to 53) The M group reported obtaining less daytime sleep than 
the NT group. 

Hofstra et al. 

201062 

MEQ 200 Epilepsy patients - The results suggest that epilepsy itself, rather than 

seizure timing, has a significant influence on 

chronotype behavior and subjective sleep parameter. 

Horne & 

Ostberg 

MEQ 48 Volunteers (18 to 32) ME was not significantly correlated with extraversion-

introversion. 
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19761 

Huang et al. 

2006143 

MEQ 13  

(male) 

Undergraduate 

students 

22.5,±2.8 Circadian typology has a direct effect on the diurnal 

change of human cognitive function.  

Ishihara et al. 

198749 

MEQ 1459 Undergraduate 

students 

19.5±1.2 The results showed that only in rapid eye movement 

(REM) latency did MT Ss significantly differ from ET Ss.  

Iskra-Golec 

1993144 

MEQ 162 Shift workers - Circadian and personality characteristics related to shift 

work adjustment contributed to determining attitude 

towards shift work. 

Johansson et 

al. 2003145 

MEQ 159 Depressive or 

bipolar disorder 

with seasonal 

(winter) pattern 

- Involvement of circadian clock-related polymorphisms 

both in susceptibility to SAD and diurnal preference. 

Jones et al. 

2007146 

MEQ 2001 

484; 

2004 

1106 

Visitors to the 

London Science 

Museum 

(18 to 81) These results extend our previous finding of an 

association between the PER3 VNTR and diurnal 

preference. They also demonstrate that diurnal 

preference in young people is more closely associated 

with this polymorphism than it is in other age groups. 

Katzenberg et 

al. 199812 

MEQ 410 Middle-aged adults 50.0±7.9 Subjects carrying one of the two CLOCK alleles, 3111C, 

had a significantly lower mean Horne-Ostberg score. 

The distribution of scores was clearly shifted toward E 

for these subjects. 

Kerkhof et al. 
1980147 

MEQ 18 Adults (9 extreme 
MT and 9 extreme 

ET) 

- MT have a higher self-rated activation level in the 
morning than in the evening, while ETshow the 

reverse; (ii) MT do not differ in oral temperature 

between the two sessions, while ET show an increased 

temperature in the evening; (iii) MT have a larger N1-

P2 amplitude of the visual and auditory AEP in the 

morning than in the evening, while ET show the 

reverse. 

Kerkhof et al. 

1998148 

MEQ 25 Adults 

normotensive, 
healthy subjects 

(19 to 28) A pronounced diurnal variation of mood can be 

observed in healthy individuals, which differs between 
MT and ET. 

Kim et al. 

2010149 

MEQ 361 Volunteers 42.8±13.2 

(19 to 79) 

The association between depressive symptoms and E 

might be moderated by age. 

Korczak et al. 

200831 

MEQ 32 Volunteers 19.62±1.85 Social schedules have an impact on the expression of 

circadian rhythmicity, but this impact depends on the 

individual chronotype. 

Kudielka et 

al. 2006150 

MEQ 112 

(male) 

Young adults - MT relative to ET showed higher cortisol levels in the 

first hour after awakening.  

Lahti et al. 

2008151 

MEQ 9 Healthy participants (20 to 40) Fall transition was more disruptive for MT, and spring 

transition was more disruptive for ET. 

Madokoro et 

al. 1997152 

MEQ 7 Nurses - Nocturnal melatonin secretion does not significantly 

increase after beginning shift work; and greater 

increases in melatonin secretion at follow-up are found 
in subjects with higher ME scores. 

Martynhak et 

al. 2010153 

MEQ 1509 Undergraduate 

students 

- The algorithm was applied, and an update of 

chronotype classification will be required.  

Matchock & 

Mordkoff 

200951 

MEQ 80 Undergraduate 

students 

21.6 

(18 to 28) 

The efficiency of the orienting system did not change as 

a function of time-of-day or chronotype. The alerting 

measure, however, showed an interaction between 

time-of-day and chronotype such that alerting scores 

increased only for the MT/NT participants in the latter 

half of the day.  

Matsumoto & 

Morita 
1987154 

MEQ 16  

(male) 

Shift workers 54.4 

(48 to 61) 

In the older group, the acrophase of oral temperature 

exhibited a significant phase advance of circadian 
rhythm, with reductions of means in the measure and 

amplitude. ME questionnaires tended to show higher 

scores (M for the older group.  

Matsuura et 

al. 2002155 

MEQ 643 Students 19.1±1.7 Self awakening students showed a higher M score. 

May et al. 

2005156 

MEQ 36 

Students; 

48 

volunteers 

Students and older 

volunteers 

Students 

(18 to 23); 

Volunteers 

(60 to 75) 

Results for explicit stem-cued recall replicated better 

performance for each age group at its peak time.  

Mecacci & 
Zani 1983157 

MEQ 475 Students and 
workers 

25.1±3.9 

(20 to 30) 

The E individuals’ acquisition of a regular job induces 
an advance in the preferred and actual sleep-wake 

behavior. In M individuals, the regular working 

occupation would not have any significant effect on 
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their habitual phase position. 

Megdal & 

Schernhamm

er 2007158 

MEQ 585 Students - This is a pilot study that suggests that ME is a strong 

predictor of sleep quality among high school students. 

Meliska et al. 

2011159 

MEQ 29 Depressed patients 

and controls 

(46 to 72) Scores on Seasonal Affective Disorders scale’s (SIGH-

SAD) appetite-related items were significantly 
correlated with MEQ, dim light melatonin onset (DLMO) 

time, and midsleep time (MST);  

Mishima et al. 

2005160 

MEQ 421 Healthy Japanese 

adults 

35.5 

(20 to 58) 

There is a significance association of the 3111C/C allele 

of hClock with EM. 

Mitchell et al. 

1997 34 

MEQ 32 Healthy subjects 24.7±4.6 It is important to time bright light appropriately to 

achieve circadian adaptation to the night shift, and that 

individual differences play an important role in the 

ability of the circadian system to phase shift. 

Mongrain & 

Dumont 
2007161 

MEQ 24 MT and ET 

participants 

(19 to 34) When the influence of the circadian phase is kept 

constant, MTs have a higher response than ETs to an 
increase in homeostatic sleep pressure.  

Mongrain et 

al. 2004162 

MEQ 24 MT and ET 

participants 

MT 

24.7±1.5; ET 

23.4±0.7 

Results suggest that the ME preference identified by 

the MEQ score refers to 2 distinct mechanisms: 1 

associated with a difference in circadian period and 

phase of entrainment, and the other associated with 

chronobiological aspects of sleep regulation. 

Mongrain et 

al. 2005163 

MEQ 24 Healthy volunteers - Homeostatic sleep regulation differs between MT and 

ET, with MT showing indications of a higher rate of 

dissipation of sleep pressure during the night. ME 

seems to affect sleep in a sex-specific manner, with 
men being more affected by their chronotype. 

Mongrain et 

al. 2006164 

MEQ 24 MT and ET 

participants 

MT 

24.7±1.5; ET 

3.4±0.7 

These results show for the first time a clear difference 

between MT and ET in homeostatic sleep regulation. 

Mongrain et 

al. 2006165 

MEQ 24 Young adults (19 to 34) The association between season of birth and diurnal 

preference reflects an influence of light intensity 

and/or variations in photoperiod during early 

development on the characteristics of the circadian 

system. 

Mongrain et 

al. 2006166 

MEQ 1591 Young adults (17 to 35) No difference appeared between chronotypes of 

extreme circadian phases.  

Monk & 

Kupfer 2007 
43 

MEQ Study A: 

150; 

Study B: 

106 older 

adults; 

100 

younger 

adults 

Study A: middle-

aged and young. 

Study B: older and 

younger. 

Study A 

35.0±11.2 

(20 to 60); 

Study B 

Older 

83.1±4.2 

(65 to 93); 

Younger 

26.9±4.5 

(19 to 38) 

A factor analysis was applied to MEQ showing that ME 

score increases with age. Morning alertness/inability to 

sleep late is more age-related, and evening sleepiness 

is less age-related in comparison with circadian 

phase/morning functioning. 

Monk et al. 

1991167 

MEQ 30 Older adults and 

young controls 

Older 83.1; 

Young 25.5 

Older subjects MT were significantly associated with 

objectively measured sleep durations, with a tendency 

toward MT being associated with longer sleep. 

Motohashi 

198848 

MEQ 248 

students; 

138 

hospital 

nurses 
(female) 

Students and 

nurses 

Students 

20.9±2.8; 

Nurses 

28.3±8.6 

Gender is associated with ME But not with irregular 

working schedule. 

Murray et al. 

200323 

MEQ 244 Adults - Winter pattern seasonality of mood and phase delay 

are associated. 

Natale & Adan 

1999168 

MEQ 415 

(male); 
1169 

(female) 

Undergraduate 

students 

21.52±3.12 

(18 to 34) 

We found more MT among the students born in autumn 

and winter than in spring and summer. Nevertheless we 
found no differences if female subjects were separately 

considered, as though the circadian typology of 

human females was not modulated by seasonal 

photoperiod at birth. 
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Natale et al. 

2002169 

MEQ 3709 Undergraduate 

students 

(17 to 34) Mutually inhibitory systems of melatonin and dopamine 

may support the hypothesis that it is the variation in 

the length of photoperiod during the gestational or 

perinatal period that contributes significantly to the 

season of birth variation found in the ME preference 

among adults. 

Natale et al. 

2005170 

MEQ 1715 Undergraduate 

students 

- A slight but significant negative correlation between the 

MEQ score and the Global Seasonality Score was found, 

with a significantly higher incidence of ET versus MT 
among the students with seasonal depression. In the 

prospective study, ET did not present a higher annual 

range of mood variations than MT. 

Nielsen 

2010171 

MEQ 3978 Respondents 26.5±11.6 

(10 to 69) 

There was a strong association between nightmares 

and E for female subjects.  

O'Connor & 

Davis 1992172 

MEQ 12 Adults males 

recruited by notices 

placed on campus 

bulletin boards 

23.2±3.9 With regards to mental health aspects of acute physical 

activity, there was no optimum time of day to engage 

in exercise. 

Osland etal. 

2011173 

MEQ 432 Undergraduate 

students 

- There was no association between the PER3 clock gene 

and chronotype. 

Park et al. 
199836 

MEQ 2291 Workers Korean workers 

36.3±7.9; 

Japanese 

workers 

42.2±12.6 

 Aging was a factor that led to the difference of 
circadian phase. 

Pedrazzoli et 

al. 200013 

MEQ 528 Middle-aged adults 50.3±7.8 There is no association between either polymorphism 

T3111C or T257G in the Clock gene with diurnal 

preference or delayed sleep phase syndrome (DSPS).  

Pereira et al. 

200514 

MEQ 1089 Volunteers 25.85±7.1 Latitude plays a role in the influence of hPer3 gene 

polymorphism on delayed sleep-phase syndrome, and 

confirms the association with ME tendencies. 

Petru et al. 

200535 

MEQ 44  

(male) 

Workers 39 

(21 to 58) 

The unequal distribution of the circadian types in the 

shift groups may indicate selection.  

Punduk et al. 

2005174 

MEQ 618 The majority of 

them were 

students. 

23.0±5.4 

(18 to 57) 

The Turkish version of the MEQ shows high reliability.  

Rajajarvi et 

al. 2010175 

MEQ 32 

patients; 

40 

relatives; 

50 
controls 

Bipolar disorder 

(BD) patients their 

relatives and 

controls 

Patients 

50.67±7.58; 

Relatives 

55.08±13.69; 

Controls 
57.13±14.57 

In the measures of circadian preference, we did not find 

differences in neuropsychological tests between 

individuals who reported to be MT, IT, or ET. 

Reid et al. 

2001176 

MEQ 32 Members of a single 

family 

- The occurrence of familial ASPS indicates that human 

circadian rhythms, similar to those in animals, are 

under genetic regulation.  

Roemer et al. 

2003177 

MEQ 145 Undergraduate (16 to 32) ET accumulate a sleep debt during the week, despite 

reporting a similar sleep need and duration as MT, and 
ET then attempt to make up for that lost weekday 

sleep on the weekends.  

Rosenthal et 

al. 2001178 

MEQ 56 Volunteers 27±7 There were no overall differences in daytime 

sleepiness/alertness across chronotypes.  

Rufiange et 

al. 2002179 

MEQ 569 Undergraduate 

students 

-  The strong correlation between the cone ERG and 

salivary melatonin could be attributable to a direct 

effect of retinal melatonin on the physiology of cones or 

of the circadian phase of the subjects. 

Rybak et al. 

2006180 

MEQ 29 Adults with clinical 

diagnosis of ADHD 

(18 to 60) There was a significant correlation between MEQ 

change scores after light therapy, and improvements in 

various measures of ADHD. 

Rybak et al. 

2007181 

MEQ 29 Adults with 

attention-

deficit/hyperactivity 

disorder (ADHD) 

- ET was strongly correlated with both self-reported 

symptoms of ADHD and neuropsychological deficits, 

including impulsive responding and poor target 

discrimination independent of seasonality. 

Satoh et al. 

200357 

MEQ 14 Japanese families 

with advanced 

sleep phase 

syndrome 

- Advanced sleep phase syndrome (ASPS) showed 

significantly strong M tendencies compared with the 

unaffected members.  

Schneider et 

al. 2011182 

MEQ 372 Undergraduate 

students 

(18 to 35) Poor sleep quality (OR = 1.89), minor psychiatric 

disorders (OR = 1.92), and tobacco consumption 

(OR = 3.65) predominated among ET. 
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Selvi et al. 

2007183 

MEQ 60 Undergraduate 

students 

25.4±4.9 

(18 to 30) 

The changes in depression-dejection scores of ET after 

total and partial sleep deprivation were significantly 

different from changes in MT after total sleep 

deprivation.  

Selvi et al. 

2010184 

MEQ 80 Patients episode of 

major depressive 

disorder 

(18 to 65) Major depressive patients who were characterized by M 

experience a less severe depressive episode than NT or 

ET. 

Selvi et al. 
2011185 

MEQ 63 MT 
and 40 

ET 

Patients after 
myocardial 

infarction (AMI) 

- The peak in AMI of MT occurred between 06:01 and 
12:00 h and that of the ET between 12:01 and 

18:00 h. 

Selvi et al. 

2011186 

MEQ 89 Suicide attempters - ET subjects reported significantly higher impulsivity 

scores than both NT and MT. The largest proportion of 

violent suicide attempters were ET.  

Serretti et al. 
2010187 

MEQ 100 Major depressive 
disorder patients 

34±11.74 

(18 to 60) 

There was no association between CLOCK genotype and 
chronotype. 

Shinkoda et 

al. 2000188 

MEQ 520 Undergraduate 

students 

(6 to 18) Delay of sleep phase, reduction of sleep length, 

increased daytime sleep, and transition to ET occurred 

at around the seventh grade. 

Shohet & 

Landrum 

2001189 

MEQ 691 Undergraduate 

students 

21 The ME variable was related to a number of measures 

associated with caffeine use. 

Strang-

Karlsson et 

al. 2010190 

MEQ 184 

VLBW;  

93 
controls 

Young adults born 

prematurely at very 

low birth weight 
and controls 

(18 to 32) Very Low Birth Weight adults scored higher in M 

propensity.  

Sugawara et 

al. 2001191 

MEQ 37  

(male) 

Students 33 

(23 to 55) 

Diurnal variation in post-exercise vagal reactivation is 

different between MT and ET, and post-exercise vagal 

reactivation in ET individuals is sluggish in the morning. 

Taillard et al. 

1999192 

MEQ 617 Drivers (17 to 80) E was associated with a greater need for sleep, less 

time in bed during the week compared to ideal sleep 

needs, more time in bed at the weekend, a later 

bedtime and waking-up time especially at the weekend, 

more irregular sleep/wake habits, and greater caffeine 
consumption. 

Taillard et al. 

2001193 

MEQ 1165 Non shift workers 51.3±3.3 Chronotype was not related to health impairments. 

Taillard et al. 

2003194 

MEQ 18  

(male) 

Students or 

workers 

21.4±1.9 MT subjects showed a bimodal rhythm of sleep-wake 

propensity. The buildup of subjective sleepiness was 

slower in ET than in MT. The time constant of ET was 

longer than that of MT.  

Taillard et al. 

200415 

MEQ 566 Workers 51.2±3.2 

(44 to 58) 

A positive correlation between age and M was found. 

This study confirms that "owls" are not rare in a middle 

aged sample.  

Taillard et al. 
2006195 

MEQ 18  

(men) 

Young adults 21.4±1.9 Results do not show any relationship between classical 
characteristics of chronotype and nighttime 

performance impairment. 

Taillard et al. 

2011196 

MEQ 9 MT and 

9 ET 

Healthy male in 

constant routine 

21.4±1.10 ET living in a fixed sleep-wake schedule mimicking a 

regular working day express higher subjective 

sleepiness but can maintain the same level of objective 

alertness during a normal waking day as MT. 

Tamm et al. 

2009197 

MEQ 23 Healthy volunteers (19 to 54) In MT the cortical excitability was highest at 09:00; 

spinal excitability was highest at 21:00. In contrast, ET 

showed parallel increases in cortical and spinal 
excitability over the day.  

Tonetti et al. 

2009198 

MEQ 419 Young adults 24.0±3.1 

(18 to 30) 

ME score proved to be a better predictor of 

conscientiousness than gender, age, and season of 

birth. The results provide no clear evidence for a 

season of birth effect on the big five personality traits.  

Velissaris et 

al. 2009199 

MEQ 26 Cirrhotic patients Men 

65.1±10.7; 

Women 

62.8±3.4) 

Melatonin abnormalities occurring in cirrhosis patients 

without clinical encephalopathy are related to liver 

insufficiency severity. MT was identified in cirrhosis 

patients. 

Vernet & 
Arnulf 2009200 

MEQ 105 Idiopathic 
hypersomnia and 

controls 

34±12 Hypersomnia, especially with long sleep time, is 
frequently associated with ET and young age.  



S-15 

 

Author and 

year 

Scale 

used 

Sample 

size 

Sample 

characteristics 

Age, years 

Mean ± SD 

and (range) Main findings related to Circadian typology 

Wyatt et al. 

200658 

MEQ 16 Patients with 

delayed sleep 

phase syndrome 

(DSPS) and 

controls 

(18 to 30) DLMO occurred significantly later in patients with DSPS 

than in controls. However, circadian phase was not 

significantly different in the assessments conducted on 

weekdays versus weekends. 

Zimmermann 

2011201 

MEQ 220 Undergraduates (18 to 29) ET were more likely to report conflict with parents over 

going to bed and waking, followed by a shift to a later 

sleep/wake pattern in college. MT reported little change 

in schedules and sleep patterns, and used fewer coping 
strategies in response to early morning commitments. 

Adan & 

Almirall 

199232 

MEQ 908 Workers and 

university students 

24.88±6.37 

(17 to 50) 

 Extraversion correlated negatively with M scores 

Adan et al. 

2010202 

MEQ 850 Undergraduate 

students 

21.98±2.86 

(18 to 33) 

Circadian type and bed-timing are correlated with 

subjective sleep measures in seniors. 

Paine et al. 

200628 

MEQ 2526 Population base 

study 

(30 to 34) This study confirms that the original criteria of Horne 

and Ostberg (1976) are not useful for classifying 

chronotypes in a middle-aged population.  

Kripke et al. 

2008203 

MEQ 

and 
BALM 

426 DSPD participants 

and controls 

- DSPD phenotype is familial and associated with 

unipolar depression. 

Caci et al. 

2009204 

MEQ 

and 

CSM 

354 Undergraduate 

students and 

parents of children 

- Inattention is more strongly related to E than is 

Impulsivity-Hyperactivity. 

Caci et al. 

200917 

MEQ, 

MEQr 

and 

CSM 

456 Students 23.00±4.48 Belonging to the ET is regarded as a risk factor for 

sleep disorders. 

Roberts & 

Kyllonen 

1999205 

MEQ 

AND 

CSM 

420 United States Air 

Force, sixth week of 

basic training. 

20.20±2.30 

(17 to 34) 

The results indicate that contrary to conventional folk 

wisdom, ETs are more likely to have higher intelligence 

scores. This result is discussed in relation to current 

theories concerning the nature of human cognitive 

abilities. 

Roepke & 

Duffy 2010206 

MEQ 

and 

MCTQ 

145 Volunteers 36.03±12.4 

(18 to 82) 

Increasing age was associated with greater M. ETs 

accumulate a sleep debt during the week, despite 

reporting a similar sleep need and duration as MT, and 

ET then attempt to make up for that lost weekday sleep 
on the weekends. 

Zavada et al. 

200526 

MEQ 

and 

MCTQ 

5055 Volunteers - Chronotype (based on MSF as measured by 

the MCTQ) strongly correlates with ME. 

Adan et al. 

2006207 

rMEQ 510 Undergraduate 

students 

22.80±4.14 

(18 to 33) 

Circadian typology influences the total score of the 

Sleep Beliefs Scales (SBS). The MT showed the best 

scores, the ET the worst, and the NT had intermediate 

scores.  

Adan et al. 

2010208 

rMEQ 862 Undergraduate 

students 

21.94±2.64 

(18 to 30) 

Circadian typology is related to Cloninger's model of 

Temperament and Character personality dimensions.  

BaHammam 

et al. 201147 

rMEQ 759 Students (18 to 32) There was no gender difference in mean scores or in 

the frequency of any category (MT, NT or ET). MT was 

more common in Saudis, particularly males, than 

reported in some Western countries. 

Kroz et al. 

2008209 

rMEQ 440 Patients and 

healthy people 

- AR was negatively associated with anxiety, depression, 

and dysmenorrhoea but positively correlated to HLQ, 

self-regulation and in part to M (except digestive AR).  

Tonetti et al. 

2010210 

rMEQ 1041 Undergraduate 

students 

22.83±2.92 

(18 to 30) 

ET scored higher than MT in Sensation Seeking Scale-

Form score, demonstrating a significant relationship 
between circadian preference and sensation seeking  

Urbán et al. 

2011211 

rMEQ 2565 Students 15.3±0.56 Compared to the ET, NT and MT were significantly less 

likely to experiment with smoking, to smoke nondaily, 

and to smoke daily. NT and MT reported less lifetime 

alcohol use and less physical inactivity than ET.  

Dagys et al. 

2011212 

MESC 47 Adolescents (10 to16) ET reported less positive affect and lower positivity 

ratios than MT in both rested and sleep deprivation 

conditions. 

Diaz-Morales 
& Gutierrez 

Sorroche 

2008213 

MESC 600 Students 14.3±1.4 

(12 to 16) 

The results indicated a clear decrease of M as of 12 
years. Boys were more M oriented than girls across 

several items on the questionnaire.  

El-Sheikh et 

al. 2007214 

MESC 64 Children 8.75±0.55 Children with higher salivary IL-6 levels reported 

increased E predispositions and their parents reported 

higher levels of Sleep Disordered Breathing.  
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Gau & Soong 

2003215 

MESC 1547 Students (10 to 14) The ET was associated with decreased nocturnal sleep 

and later bedtimes and rise times, as well as with 

increased daytime sleepiness and compensation for 

sleep on weekends.  

Gau et al. 

2004216 

MESC 1479 

parents; 

1335  

children 

Children and their 

parents 

12.01±1.46 

(10 to 16) 

Low correlations in sleep schedules and sleep-wake 

patterns between children and those parents who did 

not work shifts or have an evening or night job. Young 

age, moodiness, and shift work were associated with 

tendencies to be ET among parent participants.  

Gau et al. 

2007217 

MESC 1332 Students and their 

mothers 

- The findings suggest that E may be an indicator for 

adolescents with behavioral/emotional problems and 

risky behaviors, and suggest an investigation for 

possible intervention. 

Giannotti et 

al. 2002218 

MESC 1747 Students (18 to 34) ET used to nap more frequently during school days, 

complained of daytime sleepiness, referred more 

attention problems, poor school achievement, more 

injuries, and were more emotionally upset than the 

other chronotype. They referred also greater caffeine-

containing beverages and substances to promote sleep 
consumption. 

Gibertini et 

al. 1999219 

MESC 117 Young adults Men 

22.9±3.9 

(18 to 34); 

Women 

25.2±5.1 

(20 to 36) 

Circadian type was strongly related to the melatonin 

acrophase but not to amplitude or time of year of 

assessment.  

Goldstein et 

al. 2007220 

MESC 259 Young  

adolescents 

(11 to 14) Adolescents tested at their nonoptimal times of day and 

adolescents who are ET appear to be at risk for poor 
academic performance and ET appear to be at risk for 

behavioral adjustment problems. 

Negriff & 

Dorn 2009221 

MESC 264 

(female) 

Adolescents - Adolescent girls with E experience more menstrual 

symptoms than those with M. 

Negriff et al. 

2010222 

MESC 262 

(female) 

Adolescents - E was associated with more cigarette use.  

Pabst et al. 

2009223 

MESC 264 

(female) 

Adolescents 14.9±2.2 The combination of ET and being overweight appears to 

have the strongest association on the emotional health 

of adolescent females. 

Russo et al. 

200746 

MESC 1073 Children and 

adolescents 

(students) 

10.6±0.50 

(8 to 14) 

No gender difference was observed in ME, while a 

significant linear increase in E was found with 

increasing ages. ME total scores correlated significantly 
with both self-reported sleep/wake problems and 

daytime sleepiness, with a higher prevalence of sleep 

complaints in ET. 

Susman et al. 

2007224 

MESC 111 Children and 

adolescents 

(students) 

Girls 

10.49±1.51 

(8 to 12); Boys 

11.44±1.63 

(9 to 13) 

E and early pubertal timing were associated with 

antisocial behavior.  

Tonetti et al. 

2011225 

MESC 1912 Adolescents (10 to 17) Season of birth did not significantly modulate the 

overall ME score; however, spring-born participants 
preferred to go to bed and reached the preferred 

midpoint of sleep later than those born in autumn. 

Bruni et al. 

2008226 

MESC 

and 

CSM 

1073 Undergraduate 

students 

10.56±0.50 

(8 to 15) 

Those with migraine headaches showing poorer sleep 

quality, sleepiness, and a tendency toward E. 

Natale et al. 

2005227 

MESC 

and 

CSM 

Survey 1-

265; 

Survey 2-

358 

Adolescents and 

controls 

- In both surveys, preterm groups presented significantly 

higher total scores, indicating a higher propensity to M. 

Indeed in the preterm samples, no ET were found.  

Kim et al. 

2002228 

MESC 

and 

MEQ 

989 Students (8 to 16) Older children's time of day preferences and school 

start time may have a negative effect on their school 

performance. This effect could be greater for some 

ethnic groups than for others. 

Broms et al. 

2010229 

Single 

question 

23289 Twins - Being an ET is independently associated with a higher 

risk of being a current smoker, being more highly 

dependent on cigarettes, and a lower likelihood of 

smoking cessation.  

Giglio et al. 

2010230 

Single 

question 

81 Outpatients with 

bipolar disorder 

- Patients were significantly more likely to have an E 

preference than control subjects. Circadian 
preference was also associated with sleep latency. 
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Author and 

year 

Scale 

used 

Sample 

size 

Sample 

characteristics 

Age, years 

Mean ± SD 

and (range) Main findings related to Circadian typology 

Steele et al. 

1997231 

Single   

question 

2614 Emergency 

medicine residents 

Median 29 

(23 to 55) 

Emergengy medicine residents are distributed 

differently from the normal population in terms of their 

ME preferences, tending slightly toward E.  

Archer et al. 

2008232 

Sleep 

diaries 

24 Healthy subjects 25.0±3.5 The correlation between sleep timing and PER3 

expression was stronger in individuals homozygous for 

the variant of the PER3 polymorphism that is associated 

with M. 

BALM = Basic Language Morningness; CCTQ = Children's Chronotype Questionnaire; CQ = Chronotype Questionnaire; CSM = 

Composite Scale of Morningness; MCTQ = Munich Chronotype Questionnaire; DTS = Diurnal Type Scale; MEQ = Morningness-

Eveningness Questionnaire; rMEQ = reduced Morningness-Eveningness Questionnaire; MESC = Morningness-Eveningness Scale for 

Children; ME = Morningness-Eveningness; MT = Morning-Type; ET = Evening-Type; NT = Neither-Type. 


