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Introduction
Daylight Saving Time (DST) is the practice of setting the clocks one hour forward from
Standard Time (ST) in the spring and back again to ST in the fall. ST is typically close to solar
time meaning that daylight is equally distributed before and after noon time, i.e., when the sun is
at its highest point in the sky. DST was introduced in Canada a century ago (during the First
World War) mainly to save energy. In recent years, many countries have questioned the practice
and, in several cases, have contemplated or implemented its abolishment and/or replacement
with other time practices. In Canada, some provinces are proposing to opt out of DST to either
return to constant ST throughout the year or to implement permanent DST. Several National and
International associations of researcher on Sleep and Biological Rhythms have produced position
statements on the issue (see Appendix B). We present here our own review of available research
literature including that used by other associations of researchers to formulate recommendations.
Particular attention is given to the northern geographical location of Canada and its
consequences on the relationship between time zones and natural light exposure.
Literature Review
A literature search was conducted using [“Daylight Saving Time” AND (“Sleep” OR
“Circadian”)] as key words on all articles published in English before February 2021 across
PsycINFO, PubMed, and Scopus. A total of 146 publications were retrieved with a total of 133
publications being retained after further screening for relevance. They were then categorized
across topics representing the various issues studied from health to economy. Appendix A
presents a complete list of references by category that were used for this review along with
additional articles outside the search strategy. The next section presents an overview of the key
findings by categories: sleep and biological rhythms, health, accidents and injuries, academic
performance, criminal activities, daytime activities and sports, social jetlag and finally a review
of reviews.
Main findings on the effects of seasonal transitions to DST by topics and implications for
Canada
Sleep and biological rhythms
We found several studies on sleep and biological rhythms, with an overwhelming
consensus for disruptions of sleep quantity and quality associated with the spring switch to DST,
together with a negative influence on daytime functioning. Significant sleep disruptions are
found in all age groups, lasting several weeks. Adolescents appear to be particularly impacted
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with sleep loss and daytime sleepiness since their sleep schedule is already delayed. As a matter
of fact, two large studies suggest that persons with an evening chronotype are the most affected
by DST and recommend permanent ST for this reason (Allebrandt et al., 2014; Sládek et al.
2020).
Most studies do not find significant negative impacts with the return to ST in the fall. The
best explanation is a return to a normal state of harmony within the circadian system. In a
thorough review of the impact of DST, Meira e Cruz et al. (2019) conclude that the “impact of
DST over the superchiasmatic master clock and then, over peripheral oscillators seem likely to
be sufficient to cause an internal chrono-disruption leading, at least theoretically, to significant
impairments of homeostasis, at the cellular level, tissue and organ levels and body/systemic level
favoring disease. Accepting that science is dynamic and further clarifications are needed should
not allow to neglect the potential harm that actual knowledge suggests”.
Social Jetlag
Social jetlag (SJL) is defined as a misalignment of biological time, governed by circadian
clocks, and social time, governed themselves by work, school or other social schedules
(Caliandro et al., 2021; Wittmann et al., 2006). It is quantified as the absolute value of the
difference in the midpoint of sleep times between “weekdays” and “weekends”. Eight papers
studying SJL confirm that DST induces SJL, and this phenomenon is maintained through the fall
season. While later sunsets in the summer do favor SJL, there is evidence that DST exacerbates
this phenomenon. As a matter of fact, it seems then that SJL does not totally disappear with ST
and the Spring transition to DST disrupts its easing (Borisenkov et al., 2017).
Very few studies report on the effects of permanent DST since few countries have made such a
choice. It is noteworthy to mention that the USA tried permanent DST in the winter of 1974 and
rejected it in the Fall of the same year following major complaints from the population because
of the late morning darkness. Borisenkov et al. (2017) also report that in Russia, which
transitioned to permanent DST from March 2011 to October 2014, the phenomenon of social
jetlag can persist in the winter with a greater lag than usual. They observed as well that DST
exerts a negative influence on adolescents’ sleep habits, mood, and behavior, a phenomenon that
can be associated to the evening chronotype of adolescents.

Health
Cardiac Health
All the papers on acute myocardial infarction (AMI) mention higher risks of incidents at
both the Spring and Fall time changes but most incidences occur during the Spring transition to
DST. In a recent review, Manfredini et al. (2018) report that the available evidence suggests the
existence of an association between DST and a modest increase of occurrence of AMI, especially
in the first week after the Spring shift. Some studies observe gender differences in occurrences
and/or other risk factors; it is generally agreed that more studies are needed to clarify their
respective contribution.
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Mental Health
These studies look at DST transitions in relation to mental and behavioral health in
general or more particularly to unipolar depression, manic episodes, trauma activations,
parasuicide presentations, registered suicides, psychiatric outpatient contacts and inpatient
admissions. DST is not found to influence the incidence of the above, except for a study by
Hansen et al. (2017). These authors report a 11% increase of unipolar depressive episodes during
the Fall transition from DST to ST in a Scandinavian population who experiences an important
reduction of daylight in the winter while no effects are found in the Spring transition from ST to
DST. On the contrary, Lindenberger (2019) found a relation between the introduction to DST in
Spring and an increase in suicide rate most likely due to the loss of sleep. Finally, Kuehnle and
Wunder (2016) show that individuals in both the UK and Germany experience deteriorations in
life satisfaction in the first week after the spring transition, but not following the fall one. This
agrees with the fact that people with an evening chronotype are more prone to affective disorders
(Gao et al., 2019).
Other Health issues
Several other health issues have been examined such as seizures and spontaneous
delivery with no significant impact associated with time changes. One study (Liu, 2017) found
that pregnancy loss rates were comparable in Spring and Fall (15.5%, 17.1%) but that rates of
loss were significantly higher in spring when DST occurred after embryo transfer (24.3%). Loss
was marked in patients with a history of prior spontaneous pregnancy loss (60.5%), pointing to
risk factors.
Accidents and injuries
Traffic Accidents
Most of the reviewed article do not show increases in traffic accidents with time changes.
One study found that fatal alcohol-related traffic crashes increased after changes to and from
DST. Huang & Levinson (2010) observe a reduction in crashes on roads during DST associated
with better visibility for drivers in the evening. Smith (2016) report that the sleep deprivation
attributed to the transition into DST from 2002-2011 is associated with traffic accidents resulting
in over 30 deaths and at a social cost of $275 million annually. Carey & Sarma (2017) conclude
that the evidence from their review could not support or refute the assertion that a permanent
shift in light from morning to evening would have a road safety benefit.
Other Accidents
Seven studies were reviewed. While three studies do not find any impact of time changes
on work accidents, (for example Ferrazzi et al., 2018) four do report increases in workplace
injury mostly during the spring change to DST and attribute it to sleep deprivation (for examples,
Lindenberger et al., 2019; Coren, 1996; Barnes & Wagner, 2009).
Academic performance
Upon reviewing the literature on the implementation of DST, Gaski & Sagarin (2011)
reported that the main finding was a surprisingly strong negative relationship between imposition
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of DST and Scholastic Aptitude Test scores of local high school students. Skeldon and Dijk,
(2019) suggest that permanent DST would disrupt the beneficial effects of the recent decision to
delay school start times.
Criminal activities
If darkness facilitates crime (Fotios et al., 2021), then prolonged lightning upon DST
should reduce it. That is what Munyo (2018) indeed observes immediately after the time change,
while Doleac and Sanders (2015) reports reduced evening crime rates in the weeks following the
Spring DST transition. This could be due to the fatigue experienced by potential offenders as
discussed by Umbach et al. (2017). Moreover, Cho et al. (2017) observe that judges give longer
sentences following the Spring transition to DST possibly because they are sleep deprived. The
content of the transgressions is however not controlled for.
Daytime activities and sports
Sexton & Beatty (2014) report that individuals shift intensive activities earlier in the day
upon the DST transition, in accordance with previous findings of increased energy usage. Other
studies suggest that DST does not significantly increase overall sports activity, but that daylight
is associated with more cycling and walking. Indeed, Zick (2014) concludes that while DST may
affect the choices people make about the timing and location of their sports/recreational
activities, the potential for DST to serve as a broad-based intervention that encourages greater
sports/recreation participation is not supported by this analysis.

Review of Reviews
Twelve reviews pertaining to the effects of DST confirm that time changes disrupt the
circadian clocks. The consensus is that it is the Spring switch to DST that disrupts the most
because it implies sleep deprivation. Indeed, the disruptions that are observed with daytime
functioning, injuries, and health activities are the same as those associated with sleep
deprivation. Skeldon and Dijk, (2019) point out that permanent DST would weaken the
beneficial effects of the recent trend to delay school start times because DST induces social
jetlag.
The most recent review by Roenneberg et al. 2019 compares large populations living in
DST and ST zones or on western versus eastern edges of time zones and find that the advantages
of permanent ST outweigh switching to DST annually or permanently. This is relevant to Canada
which has a few very large time zones harmonized through North America
( https://nrc.canada.ca/en/certifications-evaluations-standards/canadas-official-time/time-zonesdaylight-saving-time ). There are two important problems arising from this harmonization that
are addressed below.
Review of Position Statements of other scientific societies
Current position statements from several research societies on sleep and biological
rhythms can be found in Appendix B. These are founded on similar reviews of the literature and
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include more recent reports. Also, a website keeps track of statements and results of studies that
focus on DST and ST:
https://savestandardtime.com/
Factors pertaining to Canada’s geographical location -

(“Time in Canada”; https://en.wikipedia.org/wiki/Time_in_Canada)
A) The problem with Time Zones
Normally time zones are adjusted to solar time (noon is the time when the sun culminates) so
that their center corresponds to real solar times and their borders are plus or minus 30 minutes.
They were rather established on the basis of country and provinces borders and economic
activity. As the figure above shows, the Canadian eastern time zone includes most of Ontario and
Quebec so that Thunder Bay is at -55 minutes from solar time and Gaspé, Québec at + 44
minutes. This means that on December 21, the shortest sun exposure day of the year, sunrise in
Thunder Bay, Ontario is at 8:45 under Standard Time and would be at 9:45 if Daylight Saving
Time was applied all year around. In the case of Gaspé, QC the sunrise is at 7:08 and would thus
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be at 8:08 under DST. Therefore, if DST would be applied year-round, Thunder Bay would be
seriously affected by a late sunrise while Gaspé would do well. That is because Thunder Bay
should be in the Central Time Zone and Gaspé in the Atlantic time zone. Ottawa, Ontario being
at the center of the Eastern time zone is well adjusted to ST. If permanent DST would be
adopted, cities and villages located in the western edge of their time zone and with solar times
above -30 minutes would be more negatively affected by getting a late sunrise and would be
more susceptible to some sleep loss comparable to that of jetlag since social/work activities and
exposure to light would be dissociated permanently (Berument, M. H., Dogan, N., & Onar, B.
2010) It is interesting to note that Saskatchewan, which maintains a “special” Central Standard
Time (CST) yearlong, is situated one hour west of the real CST. This means that citizen would
be seriously affected by winter DST. In fact Saskatchewan should be under the Mountain time
zone.
B) The problem with latitudes and DST
Latitude, i.e., how far one is from the equator, determines the duration of sunlight
exposure. For example, close to the equator, duration of daylight and darkness are equal to 12
hours each, and in ST, transition at 6am and 6pm, leaving the application of DST with little
effect. Alencar et al. (2017) reported little discomfort with DST in Brazil with no disruption for
circadian rhythms. Further north, in Miami, FL on December 21st, the daylight duration is 10:30
hours, whereas in Montreal, QC it is 8:40 hours. This means almost one hour less of light in the
morning and in the afternoon. This leaves little flexibility for shifting time forward as in the case
of DST. Indeed, with 8.5 hours of illumination, the peak time of illumination (solar time 12:00),
the morning sunrise would be 7:45 (-4:15 hours) and sunset at 16:15 (+4:15). If DST would be
implemented in the winter, then sunrise would be at 8:45 and sunset at 17:15. For Canada this
means that all major cities would experience sunrises well after 8am and sometimes after 9am
(Calgary and Edmonton). According to Statistics Canada, “on Sunday morning, Canadians sleep
in almost an hour later to 7:50 a.m., compared to the average wake up time for work nights, 6:54
a.m. Overall, men and women both tend to go to bed at about the same time, (10:56 p.m. for men
and 10:55 p.m. for women). Canadian children, students and workers would have to wake up
during darkness and get to school and work without proper daylight exposure. This is what the
northern US population experienced in the winter of 1975 (see recent reports by Beaujon in the
Washingtonian and Summers at NRP All things considered in March 2022:
https://www.washingtonian.com/2022/03/15/the-us-tried-permanent-daylight-saving-time-in-the70s-people-hated-it/
https://www.npr.org/2022/03/19/1087280464/the-u-s-tried-permanent-daylight-saving-time-inthe-1970s-then-quickly-rejectedSince the USA seem willing to try again permanent DST and negotiations will take place
between Canada, the US, and Mexico, it will be important to consider the fact that southern US
states are likely to prefer permanent DST as they would not be affected by morning sunrise
delays. It may thus be appropriate for Canada to dissociate itself from its southern partners due to
this difference.
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If it is decided to keep the current practice of DST in Canadian provinces, two
improvements could be envisaged. First, time changes could be brought back to April in the
spring and to October in the fall. These would then be implemented closer to the Equinoxes
which would be less disruptive due to the more equal durations in daylight and darkness. The
second improvement would be to implement them on a Friday night instead of Saturday night
giving more time to most citizens to adjust their sleep before the return to Monday’s school and
work activities.

Conclusions of literature review, position statements and Canada’s geographical location
Our review comes to the same conclusions as other associations of researchers and clinicians in
sleep and biological rhythms:
1. While both the ST to DST and DST to ST time changes are associated with disruptions,
those provoked by the spring change to DST are much more important and cover
circadian rhythms, sleep deprivation, health incidences (particularly well documented
cardiac events), disruptions in school performances and social jetlag. As for the fall
return to ST, its one-hour disruption of circadian rhythms is likely compensated by the
added opportunity to recover with one hour of sleep and return to harmony between
sleep-wake rhythms and natural daytime solar light exposure.
2. The ideal practice for better sleep is harmony with the internal biological clock which is
best achieve with permanent ST.
3. If permanent DST is implemented, Canadian provinces will be more affected by late
sunrise in the morning and sleep deprivation associated with social jetlag than more
southern states.
4. As the position of the Sleep Research Society mentions, if the practice of time change is
to be abandoned, it may be a good opportunity to adjust the time zones. Ideally, this
would be carried out in harmony with the US and Mexico since the North American time
zones cover all three countries.
Recommendations
It is recommended that Canadian Federal and Provincial authorities consult the research
community before implementing changes to the current time practices. The Canadian Sleep
Society should produce a position statement that covers the particularities of the Canadian
situation, notably the wide time zones and its northern latitude. It should focus on the effects of
time changes on sleep and the potential permanent social jetlag and sleep deprivation that would
arise with a constant DST. Here is, in order of preference, the proposed course of action:
1. The return to yearlong Standard Time (ST) would be ideal and preferable with time zones
respecting one-hour borders.
2. Maintain the current practice of time changes but implement it on the night from Friday
to Saturday to offer an additional day to adapt before the following Monday, and in April
and October instead of March and November to reduce the light exposure impacts in the
morning.
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3. If permanent DST is imposed on Canadian provinces, opting out should be allowed and
time zones redefined.
4. In accordance with the recent statement of the AASM, it is recommended that the federal
government holds hearing on the matter in the hope of avoiding conflicting provincial
decisions regarding DST practice.

8

Appendix A.
REFERENCES
Sleep and biological rhythms
Alencar, J. C. N. D., Leocadio-Miguel, M. A., Duarte, L. L., Louzada, F., Fontenele Araujo, J.,
& Pedrazzoli, M. (2017). Self-reported discomfort associated with Daylight Saving Time in
Brazilian tropical and subtropical zones. Ann. Hum. Biol., 44(7 PG-628–635), 628–635.
https://doi.org/10.1080/03014460.2017.1355982
Allebrandt, K. V, Teder-Laving, M., Kantermann, T., Peters, A., Campbell, H., Rudan, I., …
Roenneberg, T. (2014). Chronotype and sleep duration: The influence of season of
assessment. Chronobiology International, 31(5 PG-731–740), 731–740.
https://doi.org/http://dx.doi.org/10.3109/07420528.2014.901347
Binkley, S. (1992). Wrist activity in a woman: Daily, weekly, menstrual, lunar, annual cycles?
Physiol. Behav., 52(3 PG-411–421), 411–421. https://doi.org/10.1016/00319384(92)90326-W
Burgess, H. J., Legasto, C. S., Fogg, L. F., & Smith, M. R. (2013). Can small shifts in circadian
phase affect performance? Applied Ergonomics, 44(1 PG-109–111), 109–111.
https://doi.org/http://dx.doi.org/10.1016/j.apergo.2012.05.007
Danilenko, K. V, Kobelev, E., Semenova, E. A., & Aftanas, L. I. (2019). Summer-winter
difference in 24-h melatonin rhythms in subjects on a 5-workdays schedule in Siberia
without daylight saving time transitions. Physiology & Behavior, 212(Wright, KP, Hughes,
RJ, Kronauer, RE, Dijk, DJ, Czeisler, CA (2001). Intrinsic near-24-h pacemaker period
determines limits of circadian entrainment to a weak synchronizer in humans. Proc. Natl.
Acad. Sci. USA, 98, 24, 14027-14032. http://dx.doi.org/10.).
https://doi.org/http://dx.doi.org/10.1016/j.physbeh.2019.112686
Hadlow, N. C., Brown, S., Wardrop, R., & Henley, D. (2014). The effects of season, daylight
saving and time of sunrise on serum cortisol in a large population. Chronobiology
International, 31(2 PG-243–251), 243–251.
https://doi.org/http://dx.doi.org/10.3109/07420528.2013.844162
Hashizaki, M., Nakajima, H., Shiga, T., Tsutsumi, M., & Kume, K. (2018). A longitudinal largescale objective sleep data analysis revealed a seasonal sleep variation in the Japanese
population. Chronobiology International, 35(7 PG-933–945), 933–945.
https://doi.org/http://dx.doi.org/10.1080/07420528.2018.1443118
Harrison, Y. (2013). Individual response to the end of Daylight Saving Time is largely dependent
on habitual sleep duration. Biological Rhythm Research, 44(3 PG-391–401), 391–401.
https://doi.org/http://dx.doi.org/10.1080/09291016.2012.692255

9

Harrison, Y. (2013). The impact of daylight saving time on sleep and related behaviours. Sleep
Medicine Reviews, 17(4 PG-285–292), 285–292.
https://doi.org/http://dx.doi.org/10.1016/j.smrv.2012.10.001
Herzig, K.-H. (2019). Circadian rhythms—Daylight saving time, health and body clocks. Acta
Physiol., 225(1 PG-). https://doi.org/10.1111/apha.13221
Jean-Louis, G., Kripke, D. F., Klauber, M. R., Sepulveda, R. S., Mowen, M.-A., Assmus, J. D.,
& Langer, R. D. (2000). Circadian sleep, illumination, and activity patterns in women:
Influences of aging and time reference. Physiology & Behavior, 68(3 PG-347–352), 347–
352. https://doi.org/http://dx.doi.org/10.1016/S0031-9384%2899%2900186-9
Jin, L., & Ziebarth, N. R. (2020). Sleep, health, and human capital: Evidence from daylight
saving time. J. Econ. Behav. Organ., 170(PG-174-192), 174–192.
https://doi.org/10.1016/j.jebo.2019.12.003
Kantermann, T., Juda, M., Merrow, M., & Roenneberg, T. (2007). The Human Circadian
Clock’s Seasonal Adjustment Is Disrupted by Daylight Saving Time. Curr. Biol., 17(22 PG1996–2000), 1996–2000. https://doi.org/10.1016/j.cub.2007.10.025
Lahti, T. A., Leppämäki, S., Lönnqvist, J., & Partonen, T. (2006). Transition to daylight saving
time reduces sleep duration plus sleep efficiency of the deprived sleep. Neurosci. Lett.,
406(3 PG-174–177), 174–177. https://doi.org/10.1016/j.neulet.2006.07.024
Lahti, T. A., Leppämäki, S., Lönnqvist, J., & Partonen, T. (2008). Transitions into and out of
daylight saving time compromise sleep and the rest-activity cycles. BMC Physiol., 8(1 PG-).
https://doi.org/10.1186/1472-6793-8-3
Lahti, T. A., Leppämäki, S., Ojanen, S.-M., Haukka, J., Tuulio-Henriksson, A., Lönnqvist, J., &
Partonen, T. (2006). Transition into daylight saving time influences the fragmentation of the
rest-activity cycle. J. Circadian Rhythms, 4(PG-). https://doi.org/10.1186/1740-3391-4-1
Lamb, R. P., Zuber, R. A., & Gandar, J. M. (2004). Don’t lose sleep on it: A re-examination of
the daylight savings time anomaly. Appl. Financ. Econ., 14(6 PG-443–446), 443–446.
https://doi.org/10.1080/09603100410001673676
Lo, J. C., Leong, R. L. F., Loh, K.-K., Dijk, D.-J., & Chee, M. W. L. (2014). Young adults’ sleep
duration on work days: Differences between East and West. Front. Neurol., 5 MAY(PG-).
https://doi.org/10.3389/fneur.2014.00081
Lofthouse, N., Fristad, M., Splaingard, M., Kelleher, K., Hayes, J., & Resko, S. (2008). Web
survey of sleep problems associated with early-onset bipolar spectrum disorders. Journal of
Pediatric Psychology, 33(4 PG-349–357), 349–357.
https://doi.org/http://dx.doi.org/10.1093/jpepsy/jsm126

10

Louzada, F., Inacio, A. M., Souza, F. H. M., & Moreno, C. R. C. (2004). Exposure to light
versus way of life: Effects on sleep patterns of a teenager--case report. Chronobiology
International, 21(3 PG-497–499), 497–499. https://doi.org/http://dx.doi.org/10.1081/CBI120038743
Manfredini, R., & Meira e Cruz, M. (2019). Comment to “Impact of Daylight Saving Time on
circadian timing system: An expert statement”. Authors’ reply. Eur. J. Intern. Med., 62(PGe20-e21), e20–e21. https://doi.org/10.1016/j.ejim.2019.02.015
Martín-Olalla, J. M. (2019). Comment to “Impact of Daylight Saving Time on circadian timing
system: An expert statement.” Eur. J. Intern. Med., 62(PG-e18-e19), e18–e19.
https://doi.org/10.1016/j.ejim.2019.02.006
Martín-Olalla, J. M. (2019). Seasonal synchronization of sleep timing in industrial and preindustrial societies. Sci. Rep., 9(1 PG-). https://doi.org/10.1038/s41598-019-43220-8
Martín-Olalla, J. M. (2019). The long term impact of Daylight Saving Time regulations in daily
life at several circles of latitude. Sci. Rep., 9(1 PG-). https://doi.org/10.1038/s41598-01954990-6
Medina, D., Ebben, M., Milrad, S., Atkinson, B., & Krieger, A. C. (2015). Adverse Effects of
Daylight Saving Time on Adolescents’ Sleep and Vigilance. J. Clin. Sleep Med., 11(8 PG879–884), 879–884. https://doi.org/10.5664/jcsm.4938
Michelson, W. (2011). Sleep time: Media hype vs. diary data. Social Indicators Research, 101(2
PG-275–280), 275–280. https://doi.org/http://dx.doi.org/10.1007/s11205-010-9647-y
Miguel, M. A. L., Umemura, G. S., Menna-Barreto, L. S., & Neto, M. P. (2013).
Synchronization to daylight saving-time: Circadian organization of wrist temperature and
rest/activity rhythms. Sleep Sci., 6(1 PG-22–25), 22–25. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.084878853104&partnerID=40&md5=1566bdd19a7f92b5f70c24659c070d15 NS Monk, T. H., & Aplin, L. C. (1980). Spring and autumn Daylight Saving Time changes: Studies
of adjustment in sleep timings, mood, and efficiency. Ergonomics, 23(2 PG-167–178), 167–
178. https://doi.org/http://dx.doi.org/10.1080/00140138008924730
Monk, T. H., & Folkard, S. (1976). Adjusting to the changes to and from Daylight Saving Time.
Nature, 261(5562 PG-688–689), 688–689.
https://doi.org/http://dx.doi.org/10.1038/261688a0
Portocarrero, A. N., & Jiménez-Genchi, A. (2006). Effects of spring daylight saving time on
subjective perceptions of insomnia, sleepiness and mood in high school students. Arch.
Neurocienc., 11(4 PG-252–257), 252–257. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.033846638809&partnerID=40&md5=9144ed07ed745a17d6df591a3a610bb2

11

Roenneberg, T. (2019). Chronobiological aspects of daylight saving time. Somnologie, 23(4 PG247–252), 247–252. https://doi.org/10.1007/s11818-019-00227-7
Schneider, A.-M., & Randler, C. (2009). Daytime sleepiness during transition into daylight
saving time in adolescents: Are owls higher at risk? Sleep Medicine, 10(9 PG-1047–1050),
1047–1050. https://doi.org/http://dx.doi.org/10.1016/j.sleep.2008.08.009
Shochat, T., Santhi, N., Herer, P., Flavell, S. A., Skeldon, A. C., & Dijk, D.-J. (2019). Sleep
timing in late autumn and late spring associates with light exposure rather than sun time in
college students. Front. Neurosci., 13(AUG PG-). https://doi.org/10.3389/fnins.2019.00882
Sládek, M., Kudrnáčová Röschová, M., Adámková, V., Hamplová, D., & Sumová, A. (2020).
Chronotype assessment via a large scale socio-demographic survey favours yearlong
Standard time over Daylight Saving Time in central Europe. Sci. Rep., 10(1 PG-).
https://doi.org/10.1038/s41598-020-58413-9
Tonetti, L., Erbacci, A., Fabbri, M., Martoni, M., & Natale, V. (2013). Effects of transitions into
and out of daylight saving time on the quality of the sleep/wake cycle: An actigraphic study
in healthy university students. Chronobiology International, 30(10 PG-1218–1222), 1218–
1222. https://doi.org/http://dx.doi.org/10.3109/07420528.2013.812651
Toth Quintilham, M. C., Adamowicz, T., Pereira, É. F., Pedrazzoli, M., & Louzada, F. M.
(2014). Does the transition into daylight saving time really cause partial sleep deprivation?
Ann. Hum. Biol., 41(6 PG-554–560), 554–560.
https://doi.org/10.3109/03014460.2014.897756
Touitou, Y., Reinberg, A., & Guerin, N. (1990). Legal time shifting and biologic rhythms:
Daylight saving time in question? ANN. PHARM. FR., 48(6 PG-290–294), 290–294.
Retrieved from https://www.scopus.com/inward/record.uri?eid=2-s2.00025552881&partnerID=40&md5=23f2add004031d01152aee516f408b51 NS Valdez, P., Ramirez, C., & Garcia, A. (2003). Adjustment of the Sleep-Wake Cycle to Small (1-2
h) Changes in Schedule. Biological Rhythm Research, 34(2 PG-145–155), 145–155.
https://doi.org/http://dx.doi.org/10.1076/brhm.34.2.145.14494
Social Jetlag
Borisenkov, M. F., Tserne, T. A., Panev, A. S., Kuznetsova, E. S., Petrova, N. B., Timonin, V.
D., … Kasyanova, O. N. (2017). Seven-year survey of sleep timing in Russian children and
adolescents: Chronic 1-h forward transition of social clock is associated with increased
social jetlag and winter pattern of mood seasonality. Biological Rhythm Research, 48(1 PG3–12), 3–12. https://doi.org/http://dx.doi.org/10.1080/09291016.2016.1223778
Caliandro, R.; Streng, A.A.; van Kerkhof, L.W.M.; van der Horst, G.T.J.; Chaves, I. Social
Jetlag and Related Risks for Human Health: A Timely Review. Nutrients 2021, 13, 4543.
https://doi.org/10.3390/ nu13124543

12

Putilov, A. A., Poluektov, M. G., & Dorokhov, V. B. (2019). Evening chronotype, late weekend
sleep times and social jetlag as possible causes of sleep curtailment after maintaining
perennial DST: ain’t they as black as they are painted? Chronobiol. Int., (PG-).
https://doi.org/10.1080/07420528.2019.1684937
Parsons, M. J., Moffitt, T. E., Gregory, A. M., Goldman-Mellor, S., Nolan, P. M., Poulton, R., &
Caspi, A. (2015). Social jetlag, obesity and metabolic disorder: Investigation in a cohort
study. Int. J. Obes., 39(5 PG-842–848), 842–848. https://doi.org/10.1038/ijo.2014.201
Roenneberg, T., Kantermann, T., Juda, M., Vetter, C., & Allebrandt, K. V. (2013). Light and the
human circadian clock. Handb. Exp. Pharmacol. https://doi.org/10.1007/978-3-642-259500-13
Roenneberg, T., Winnebeck, E. C., & Klerman, E. B. (2019). Daylight saving time and artificial
time zones - A battle between biological and social times. Front. Physiol., 10(JUL PG-).
https://doi.org/10.3389/fphys.2019.00944
Roenneberg, T., Winnebeck, E. C., & Klerman, E. B. (2019). Corrigendum: Daylight saving time
and artificial time zones – A battle between biological and social times (Frontiers in
Physiology, 2019, 10, 944 (10.3389/fphys.2019.00944)). Front. Physiol., 10(SEP PG-).
https://doi.org/10.3389/fphys.2019.01177
Roenneberg, T., Allebrandt, K. V, Merrow, M., & Vetter, C. (2012). Social jetlag and obesity.
Curr. Biol., 22(10 PG-939–943), 939–943. https://doi.org/10.1016/j.cub.2012.03.038
Scheffler, T., & Kyba, C. C. M. (2016). Measuring social jetlag in Twitter data. In Proc. Int.
Conf. Web Soc. Media, ICWSM (pp. 675–678). AAAI Press. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.084979527809&partnerID=40&md5=90881cba8a7067aa640f79c6c5008621 NS Wittmann M, Dinich J, Merrow M, Roenneberg T. Social jetlag: misalignment of biological and
social time. Chronobiol Int. 2006;23(1-2):497-509. doi: 10.1080/07420520500545979.
PMID: 16687322.
Health
Cardiac Health
Čulić, V. (2016). Daylight saving time and myocardial infarction in Finland. Ann. Med., 48(3
PG-169–170), 169–170. https://doi.org/10.3109/07853890.2016.1148824
Culic, V. (2013). Daylight saving time transitions and acute myocardial infarction.
Chronobiology International, 30(5 PG-662–668), 662–668.
https://doi.org/http://dx.doi.org/10.3109/07420528.2013.775144

13

Foerch, C., Korf, H.-W., Steinmetz, H., & Sitzer, M. (2008). Abrupt shift of the pattern of
diurnal variation in stroke onset with daylight saving time transitions. Circulation, 118(3
PG-284–290), 284–290. https://doi.org/10.1161/CIRCULATIONAHA.108.771246
Janszky, I., & Ljung, R. (2008). Shifts to and from daylight saving time and incidence of
myocardial infarction. New Engl. J. Med., 359(18 PG-1966–1968), 1966–1968.
https://doi.org/10.1056/NEJMc0807104
Janszky, I., Ahnve, S., Ljung, R., Mukamal, K. J., Gautam, S., Wallentin, L., & Stenestrand, U.
(2012). Daylight saving time shifts and incidence of acute myocardial infarction-Swedish
Register of Information and Knowledge About Swedish Heart Intensive Care Admissions
(RIKS-HIA). Sleep Medicine, 13(3 PG-237–242), 237–242.
https://doi.org/http://dx.doi.org/10.1016/j.sleep.2011.07.019
Jiddou, M. R., Pica, M., Boura, J., Qu, L., & Franklin, B. A. (2013). Incidence of myocardial
infarction with shifts to and from daylight savings time. Am. J. Cardiol., 111(5 PG-631–
635), 631–635. https://doi.org/10.1016/j.amjcard.2012.11.010
Kirchberger, I., Wolf, K., Heier, M., Kuch, B., Von Scheidt, W., Peters, A., & Meisinger, C.
(2015). Are daylight saving time transitions associated with changes in myocardial
infarction incidence? Results from the German MONICA/KORA Myocardial Infarction
Registry. BMC Public Health, 15(1 PG-). https://doi.org/10.1186/s12889-015-2124-4
Manfredini, R., Fabbian, F., Cappadona, R., & Modesti, P. A. (2018). Daylight saving time,
circadian rhythms, and cardiovascular health. Intern. Emerg. Med., 13(5 PG-641–646),
641–646. https://doi.org/10.1007/s11739-018-1900-4
Manfredini, R., Fabbian, F., De Giorgi, A., Cappadona, R., Capodaglio, G., & Fedeli, U. (2019).
Daylight saving time transitions and circulatory deaths: data from the Veneto region of
Italy. Intern. Emerg. Med., 14(7 PG-1185–1187), 1185–1187.
https://doi.org/10.1007/s11739-019-02085-5
Manfredini, R., Fabbian, F., De Giorgi, A., Zucchi, B., Cappadona, R., Signani, F., …
Mikhailidis, D. P. (2018). Daylight saving time and myocardial infarction: Should we be
worried? A review of the evidence. Eur. Rev. Med. Pharmacol. Sci., 22(3 PG-750–755),
750–755. https://doi.org/10.26355/eurrev_201802_14306
Meira e Cruz, M., & Acuña-Castroviejo, D. (2018). Cardiometabolic impact of changing internal
time during daylight saving time: a window for a deleterious role within sleep-related
breathing disorders. Intern. Emerg. Med., 13(8 PG-1345–1346), 1345–1346.
https://doi.org/10.1007/s11739-018-1934-7
Mofidi, M., Kianmehr, N., Qomi, Y. F., Zaim, S. N., Moghadam, P. H., Rezai, M., …
Mahshidfar, B. (2019). Daylight saving time and incidence ratio of acute myocardial
infarction among Iranian people. J Med Life, 12(2 PG-123–127), 123–127.
https://doi.org/10.25122/jml-2017-0058

14

Nixon, A., De Koninck, J., Greenham, S., Robillard, R., Boafo, A. (2021). Psychiatric
Admissions in Children and Adolescents Across School Periods and Daylight-Saving
Transitions. Journal of the Canadian Academy of Child & Adolescent Psychiatry, 30(4).
Sipilä, J. O. T., Rautava, P., & Kytö, V. (2016). Association of daylight saving time transitions
with incidence and in-hospital mortality of myocardial infarction in Finland. Ann. Med.,
48(1-2 PG-10–16), 10–16. https://doi.org/10.3109/07853890.2015.1119302
Sipilä, J. O. T., Ruuskanen, J. O., Rautava, P., & Kytö, V. (2016). Changes in ischemic stroke
occurrence following daylight saving time transitions. Sleep Med., 27–28(PG-20-24), 20–
24. https://doi.org/10.1016/j.sleep.2016.10.009
Tarquini, R., Carbone, A., Martinez, M., & Mazzoccoli, G. (2019). Daylight saving time and
circadian rhythms in the neuro-endocrine-immune system: impact on cardiovascular health.
Intern. Emerg. Med., 14(1 PG-17–19), 17–19. https://doi.org/10.1007/s11739-018-1984-x
Mental Health
Gao Q, Sheng J, Qin S, Zhang L. (2019). Chronotypes and affective disorders: A clock for
mood? Brain Science Advances 2019, 5(3): 145–160
https://doi.org/10.26599/BSA.2019.9050018
Hansen, B. T., Sønderskhov, K. M., Hageman, I., Dinesen, P. T., & Østergaarde, S. D. (2017).
Daylight savings time transitions and the incidence rate of unipolar depressive episodes.
Epidemiology, 28(3 PG-346–353), 346–353.
https://doi.org/10.1097/EDE.0000000000000580
Heboyan, V., Stevens, S., & McCall, W. V. (2019). Effects of seasonality and daylight savings
time on emergency department visits for mental health disorders. Am. J. Emerg. Med., 37(8
PG-1476–1481), 1476–1481. https://doi.org/10.1016/j.ajem.2018.10.056
Kuehnle, D., & Wunder, C. (2016). Using the life satisfaction approach to value daylight savings
time transitions: Evidence from Britain and Germany. Journal of Happiness Studies: An
Interdisciplinary Forum on Subjective Well-Being, 17(6 PG-2293–2323), 2293–2323.
https://doi.org/http://dx.doi.org/10.1007/s10902-015-9695-8
Lahti, T. A., Haukka, J., Lönnqvist, J., & Partonen, T. (2008). Daylight saving time transitions
and hospital treatments due to accidents or manic episodes. BMC Public Health, 8(PG-).
https://doi.org/10.1186/1471-2458-8-74
Lee, D. C.-S., Stahlman, B. A., & Sharrah, M. L. (2019). Daylight saving time is not associated
with an increased number of trauma activations. West. J. Emerg. Med., 20(4 PG-585–586),
585–586. https://doi.org/10.5811/westjem.2019.5.42780

15

Nixon, A., De Koninck, J., Greeham, S., Robillard, R., Boafo,A., Psychiatric Admissions in
Children and Adolescents with Depressive Symptoms Across School Periods and DaylightSaving Transitions, Journal of the Canadian Academy of Child and Adolescent
Psychiatry (2021)
Shapiro, C. M., Blake, F., Fossey, E., & Adams, B. (1990). Daylight saving time in psychiatric
illness. Journal of Affective Disorders, 19(3 PG-177–181), 177–181.
https://doi.org/http://dx.doi.org/10.1016/0165-0327%2890%2990089-Q

Other Health issues
Ellis, D. A., Luther, K., & Jenkins, R. (2018). Missed medical appointments during shifts to and
from daylight saving time. Chronobiology International, 35(4 PG-584–588), 584–588.
https://doi.org/http://dx.doi.org/10.1080/07420528.2017.1417313
Fetter, D., Lefaucheur, R., Borden, A., & Maltete, D. (2014). Parkinson’s patients cope with
daylight saving time. Revue Neurologique, 170(2 PG-124–127), 124–127.
https://doi.org/http://dx.doi.org/10.1016/j.neurol.2013.08.006
Gasperoni, F., Turini, P., & Agostinelli, E. (2019). A novel comprehensive paradigm for the
etiopathogenesis of multiple sclerosis: therapeutic approaches and future perspectives on its
treatment. Amino Acids, (PG-). https://doi.org/10.1007/s00726-019-02718-1
Goodman, A., Page, A. S., & Cooper, A. R. (2014). Daylight saving time as a potential public
health intervention: An observational study of evening daylight and objectively-measured
physical activity among 23,000 children from 9 countries. The International Journal of
Behavioral Nutrition and Physical Activity, 11(Williams, J. A., Zimmerman, F. J., Bell, J. F.
(2013). Norms and trends of sleep time among US children and adolescents. JAMA Pediatr
2013, 167:55-60. PG-). Retrieved from NS László, K. D., Cnattingius, S., & Janszky, I. (2016). Transition into and out of daylight saving
time and spontaneous delivery: A population-based study. BMJ Open, 6(9 PG-).
https://doi.org/10.1136/bmjopen-2015-010925
Liu, C., Politch, J. A., Cullerton, E., Go, K., Pang, S., & Kuohung, W. (2017). Impact of daylight
savings time on spontaneous pregnancy loss in in vitro fertilization patients. Chronobiology
International, 34(5 PG-571–577), 571–577.
https://doi.org/http://dx.doi.org/10.1080/07420528.2017.1279173
Malow, B. A., Veatch, O. J., & Bagai, K. (2020). Are Daylight Saving Time Changes Bad for the
Brain? JAMA Neurol., 77(1 PG-9–10), 9–10. https://doi.org/10.1001/jamaneurol.2019.3780
Schneider, L. D., Moss, R. E., & Goldenholz, D. M. (2019). Daylight saving time transitions are
not associated with increased seizure incidence. Epilepsia, 60(4 PG-764–773), 764–773.
https://doi.org/10.1111/epi.14696

16

Mills, J., & Kuohung, W. (2019). Impact of circadian rhythms on female reproduction and
infertility treatment success. Curr. Opin. Endocrinol. Diabetes Obes., 26(6 PG-317–321),
317–321. https://doi.org/10.1097/MED.0000000000000511
Valax, M.-F., Rattat, A.-C., Baracat, B., & Cegarra, J. (2016). Effect of daylight saving time on
punctuality for medical appointments. Applied Cognitive Psychology, 30(6 PG-911–916),
911–916. https://doi.org/http://dx.doi.org/10.1002/acp.3278
Accidents and injuries
Traffic Accidents
Bergner, L. (1996). Traffic accidents and daylight saving time. N. Engl. J. Med., 335(5 PG-356;
author reply 356-357), 356; author reply 356-357. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.00030216068&partnerID=40&md5=cad0214556a58a5497761a7ae30c1d46 NS Carey, R. N., & Sarma, K. M. (2017). Impact of daylight saving time on road traffic collision
risk: A systematic review. BMJ Open, 7(6 PG-). https://doi.org/10.1136/bmjopen-2016014319
Coren, S. (1996). Daylight savings time and traffic accidents [5]. NEW ENGL. J. MED., 334(14
PG-924), 924. https://doi.org/10.1056/NEJM199604043341416
Ferguson, S. A., Bergner, L., Grekin, R. J., & Coren, S. (1996). Traffic accidents and daylight
saving time [5]. NEW ENGL. J. MED., 335(5 PG-355–357), 355–357.
https://doi.org/10.1056/NEJM199608013350517
Grekin, R. J. (1996). Traffic accidents and daylight saving time. The New England Journal of
Medicine, 335(5 PG-356–357), 356–357. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/8668227 NS Hicks, G. J., Davis, J. W., & Hicks, R. A. (1998). Fatal alcohol-related traffic crashes increase
subsequent to changes to and from daylight savings time. Percept. Mot. Skills, 86(3 PART 1
PG-879–882), 879–882. Retrieved from https://www.scopus.com/inward/record.uri?eid=2s2.0-0032087210&partnerID=40&md5=b1f9e284738db7d7f25589f7a00c9585 NS Huang, A., & Levinson, D. (2010). The effects of daylight saving time on vehicle crashes in
Minnesota. Journal of Safety Research, 41(6 PG-513–520), 513–520.
https://doi.org/http://dx.doi.org/10.1016/j.jsr.2010.10.006
Johansson, O., OleWanvik, P., & Elvik, R. (2009). A new method for assessing the risk of
accident associated with darkness. Accident Analysis and Prevention, 41(4 PG-809–815),
809–815. https://doi.org/http://dx.doi.org/10.1016/j.aap.2009.04.003

17

Lahti, T., Nysten, E., Haukka, J., Sulander, P., & Partonen, T. (2010). Daylight saving time
transitions and road traffic accidents. J. Environ. Public Health, 2010(PG-).
https://doi.org/10.1155/2010/657167
Lambe, M., & Cummings, P. (2000). The shift to and from daylight savings time and motor
vehicle crashes. Accid. Anal. Prev., 32(4 PG-609–611), 609–611.
https://doi.org/10.1016/S0001-4575(99)00088-3
Prats-Uribe, A., Tobías, A., & Prieto-Alhambra, D. (2018). Excess Risk of Fatal Road Traffic
Accidents on the Day of Daylight Saving Time Change. Epidemiology, 29(5 PG-44–45),
e44–e45. https://doi.org/10.1097/EDE.0000000000000865
Smith, A. C. (2016). Spring forward at your own risk: Daylight saving time and fatal vehicle
crashes. Am. Econ. J. Appl. Econ., 8(2 PG-65–91), 65–91.
https://doi.org/10.1257/app.20140100
Uttley, J., & Fotios, S. (2017). The effect of ambient light condition on road traffic collisions
involving pedestrians on pedestrian crossings. Accident Analysis and Prevention, 108
Vincent, A., & Coren, S. (1998). Effects of daylight savings time on collision rates [5] (multiple
letters). New Engl. J. Med., 339(16 PG-1167–1168), 1167–1168.
https://doi.org/10.1056/NEJM199810153391617
Zhang, L., Hu, S., Sun, L., Pu, S. (2016). The effect of Florida’s bright futures program on
college choice: a regression discontinuity approach. J. High. Educ. 87(1), 115-146. PG-189200), 189–200. https://doi.org/http://dx.doi.org/10.1016/j.aap.2017.09.005
Other Accidents
Barnes, C. M., & Wagner, D. T. (2009). Changing to daylight saving time cuts into sleep and
increases workplace injuries. Journal of Applied Psychology, 94(5 PG-1305–1317), 1305–
1317. https://doi.org/http://dx.doi.org/10.1037/a0015320
Coren, S. (1996). Accidental death and the shift to daylight savings time. Percept. Mot. Skills,
85(3 PART 1 PG-921–922), 921–922. Retrieved from
https://www.scopus.com/inward/record.uri?eid=2-s2.00030331446&partnerID=40&md5=5ef3f9d234c6b3f500e00ad5f1518577 NS
Ferrazzi, E., Romualdi, C., Ocello, M., Frighetto, G., Turco, M., Vigolo, S., … Montagnese, S.
(2018). Changes in Accident & Emergency Visits and Return Visits in Relation to the
Enforcement of Daylight Saving Time and Photoperiod. J. Biol. Rhythms, 33(5 PG-555–
564), 555–564. https://doi.org/10.1177/0748730418791097
Lahti, T., Sysi-Aho, J., Haukka, J., & Partonen, T. (2011). Work-related accidents and daylight
saving time in Finland. Occupational Medicine, 61(1 PG-26–28), 26–28.
https://doi.org/http://dx.doi.org/10.1093/occmed/kqq167

18

Lindenberger, L. M., Ackermann, H., & Parzeller, M. (2019). The controversial debate about
daylight saving time (DST)—results of a retrospective forensic autopsy study in
Frankfurt/Main (Germany) over 10 years (2006–2015). International journal of legal
medicine, 133(4), 1259-1265.
Morassaei, S., & Smith, P. M. (2010). Switching to daylight saving time and work injuries in
Ontario, Canada: 1993-2007. Occup. Environ. Med., 67(12 PG-878–880), 878–880.
https://doi.org/10.1136/oem.2010.056127
Pfaff, G., & Weberz, E. (1982). More accidents due to daylight saving time? A comparative
study on the distribution of accidents at different times of day prior to and following the
introduction of central european summer time (CEST). Int. Arch. Occup. Environ. Health,
49(3 PG-315–323), 315–323. https://doi.org/10.1007/BF00377940
Robb, D., & Barnes, T. (2018). Accident rates and the impact of daylight saving time transitions.
Accident Analysis and Prevention, 111(Weick, K. (1988). Enacted sensemaking in crisis
situations. J. Manage. Stud., 25, 305-317. http://dx.doi.org/10.1111/j.14676486.1988.tb00039.x PG-193-201), 193–201.
https://doi.org/http://dx.doi.org/10.1016/j.aap.2017.11.029
Rutenfranz, J., Schmidt, K.-H., & Knauth, P. (1982). Problems of occupational health refering to
“daylight saving time” (DST). ARBEITSMED. SOZIALMED. PRAVENTIVMED., 17(6 PG136–141), 136–141. Retrieved from https://www.scopus.com/inward/record.uri?eid=2-s2.00020049817&partnerID=40&md5=590baf098aa6809bbb239c267b7f82a1 NS Varughese, J., & Allen, R. P. (2001). Fatal accidents following changes in daylight savings time:
The American experience. Sleep Med., 2(1 PG-31–36), 31–36.
https://doi.org/10.1016/S1389-9457(00)00032-0
Work & academic performance
Gaski, J. F., & Sagarin, J. (2011). Detrimental effects of daylight-saving time on SAT scores.
Journal of Neuroscience, Psychology, and Economics, 4(1 PG-44–53), 44–53.
https://doi.org/http://dx.doi.org/10.1037/a0020118
Hicks, R. A., Lawrence-Davis, J. R., & Guynes, S. M. (1980). Change in the classroom
deportment of children following change from daylight saving time. PERCEPT. MOT.
SKILLS, 51(1 PG-101–102), 101–102. https://doi.org/10.2466/pms.1980.51.1.101
Skeldon, A. C., & Dijk, D.-J. (2019). School start times and daylight saving time confuse
California lawmakers. Curr. Biol., 29(8 PG-278–279), R278–R279.
https://doi.org/10.1016/j.cub.2019.03.014

19

Wagner, D. T., Barnes, C. M., Lim, V. K. G., & Ferris, D. L. (2012). Lost sleep and
cyberloafing: Evidence from the laboratory and a daylight saving time quasi-experiment.
Journal of Applied Psychology, 97(5 PG-1068–1076), 1068–1076.
https://doi.org/http://dx.doi.org/10.1037/a0027557
Criminal activities
Cho, K., Barnes, C. M., & Guanara, C. L. (2017). Sleepy punishers are harsh punishers: Daylight
saving time and legal sentences. Psychological Science, 28(2 PG-242–247), 242–247.
https://doi.org/http://dx.doi.org/10.1177/0956797616678437
Doleac, J.L.; Sanders, N.J. Under the Cover of Darkness: How Ambient Light Influences
Criminal Activity. Rev. Econ. Stat. 2015, 97, 1093–1103.
Fotios, S.A; Robbins, C.J; Farrall, S. The Effect of Lighting on Crime Counts. Energies
2021, 14, 4099. https://doi.org/10.3390/en14144099
Munyo, I. (2018). Daylight saving time and crime: Does tiredness also affect criminal behavior?
Journal of Applied Biobehavioral Research, 23(3 PG-1–10), 1–10.
https://doi.org/http://dx.doi.org/10.1111/jabr.12115
Umbach, R., Raine, A., & Ridgeway, G. (2017). Aggression and sleep: A daylight saving time
natural experiment on the effect of mild sleep loss and gain on assaults. Journal of
Experimental Criminology, 13(4 PG-439–453), 439–453.
https://doi.org/http://dx.doi.org/10.1007/s11292-017-9299-x
Daytime activities and sports
Sexton, A. L., & Beatty, T. K. M. (2014). Behavioral responses to Daylight Savings Time.
Journal of Economic Behavior & Organization, 107(Pt A PG-290-307), 290–307.
https://doi.org/http://dx.doi.org/10.1016/j.jebo.2014.03.012
Zick, C. D. (2014). Does daylight savings time encourage physical activity? Journal of Physical
Activity & Health, 11(5 PG-1057–1060), 1057–1060.
https://doi.org/http://dx.doi.org/10.1123/jpah.2012-0300
Review of Reviews
Anglmayer, I. (2017). EU summer-time arrangements under Directive 2000/84. EC Study. Tech.
Rep., EPRS, http://www.europarl.europa.eu/RegData/etudes/STUD/2017/611006/EPRS_
STU.
Leahy, L. G. (2017). In search of a good night’s sleep. J. Psychosocial Nurs. Ment. Health Serv.,
55(10 PG-19–26), 19–26. https://doi.org/10.3928/02793695-20170919-02

20

Meira E Cruz, M., Marques, S., David, A., Laureano, C., D’Elia, C., Teixeira, C., & Feliciano,
A. (2019). Position paper of the Portuguese association of chronobiology and sleep
medicine regarding daylight saving time and its impact on circadian timing system. Acta
Med. Port., 32(4 PG-258–259), 258–259. https://doi.org/10.20344/amp.11507
Meira e Cruz, M., Miyazawa, M., Manfredini, R., Cardinali, D., Madrid, J. A., Reiter, R., …
Acuña-Castroviejo, D. (2019). Impact of Daylight Saving Time on circadian timing system:
An expert statement. Eur. J. Intern. Med., 60(PG-1-3), 1–3.
https://doi.org/10.1016/j.ejim.2019.01.001
Rodenbeck, A., & Rodenbeck, K. (2019). Sunrise and sunset changes in relation to permanent
daylight saving time and continuous standard time in four metropolitan areas in Germany.
Somnologie, 23(4 PG-253–260), 253–260. https://doi.org/10.1007/s11818-019-00228-6
Roenneberg, T., Wirz-Justice, A., Skene, D. J., Ancoli-Israel, S., Wright, K. P., Dijk, D.-J., …
Klerman, E. B. (2019). Why Should We Abolish Daylight Saving Time? J. Biol. Rhythms,
34(3 PG-227–230), 227–230. https://doi.org/10.1177/0748730419854197
Watson, N. F. (2019). Time to show leadership on the daylight saving time debate. J. Clin. Sleep
Med., 15(6 PG-815–817), 815–817. https://doi.org/10.5664/jcsm.7822
Other Relevant References
Beaujon, A. (2022). The US Tried Permanent Daylight Saving Time in the ’70s. People Hated It.
Washingtonian, March 15. https://www.washingtonian.com/2022/03/15/the-us-triedpermanent-daylight-saving-time-in-the-70s-people-hated-it/
Berument, H., & Dogan, N. (2011). Effects of Daylight Saving Time changes on stock market
volatility: A reply. Psychological Reports, 109(3 PG-863–878), 863–878.
https://doi.org/http://dx.doi.org/10.2466/13.17.PR0.109.6.863-878
Berument, M. H., Dogan, N., & Onar, B. (2010). Effects of daylight savings time changes on
stock market volatility. Psychological Reports, 106(2 PG-632–640), 632–640.
https://doi.org/http://dx.doi.org/10.2466/PR0.106.2.632-640
Gray, T. R., & Jenkins, J. A. (2019). Congress and the political economy of daylight saving time,
1918-1985. Social Science Quarterly, 100(5 PG-1664–1684), 1664–1684.
https://doi.org/http://dx.doi.org/10.1111/ssqu.12656
Gregory-Allen, R., Jacobsen, B., & Marquering, W. (2010). The daylight saving time anomaly in
stock returns: Fact or fiction? J. Financ. Res., 33(4 PG-403–427), 403–427.
https://doi.org/10.1111/j.1475-6803.2010.01274.x
Kamstra, M. J., Kramer, L. A., & Levi, M. D. (2010). Effects of daylight-saving time changes on
stock market volatility: A Comment. Psychological Reports, 107(3 PG-877–887), 877–887.
https://doi.org/http://dx.doi.org/10.2466/03.07.PR0.107.6.877-887

21

Kamstra, M. J., Kramer, L. A., & Levi, M. D. (2013). Effects of daylight-saving time changes on
stock market returns and stock market volatility: Rebuttal. Psychological Reports, 112(1
PG-89–99), 89–99. https://doi.org/http://dx.doi.org/10.2466/17.01.PR0.112.1.89-99
Müller, L., Schiereck, D., Simpson, M. W., & Voigt, C. (2009). Daylight saving effect. J.
Multinatl. Financ. Manage., 19(2 PG-127–138), 127–138.
https://doi.org/10.1016/j.mulfin.2008.09.001
Siganos, A. (2019). The daylight saving time anomaly in relation to firms targeted for mergers. J.
Bank. Financ., 105(PG-36-43), 36–43. https://doi.org/10.1016/j.jbankfin.2019.05.014
Summers, S. (2022) The U.S. tried permanent daylight saving time in the 1970s — then quickly
rejected it NPR, All things considered: https://www.npr.org/2022/03/19/1087280464/theu-s-tried-permanent-daylight-saving-time-in-the-1970s-then-quickly-rejectedWikipedia contributors. (2022, May 5). Time in Canada. In Wikipedia, The Free Encyclopedia.
Retrieved 17:49, May 5, 2022, from https://en.wikipedia.org/w/index.php?title=Time_in
_Canada&oldid=1086324438

22

Appendix B.
Sample of other Position Statements
Cruz, M. M., Marques, S., David, A., Laureano, C., D'Elia, C., Teixeira, C., & Feliciano, A.
(2019). Position Paper of the Portuguese Association of Chronobiology and Sleep
Medicine Regarding Daylight Saving Time and its Impact on Circadian Timing
System. Acta Médica Portuguesa, 32(4), 258-259.
European Biological Rhythms Society; European Sleep Research Society; Society for Research
on Biological Rhythms. To the EU Commission on DST. Accessed May 5th,
2022. https://esrs.eu/wp-content/uploads/2019/03/To_the_EU_Commission_on_DST.pdf
Honn K., & Van Dongen, H. The Biological Clock, Sleep, and the Debate about Daylight Saving
Time. Sleep Research Society. Accessed May 5th 2022.
https://www.sleepresearchsociety.org/wpcontent/uploads/2021/05/The_Biological_Clock_Sleep_and_the_Debate_about_Daylight
_Saving_Time.pdf
Rishi, M. A., Ahmed, O., Barrantes Perez, J. H., Berneking, M., Dombrowsky, J., Flynn-Evans,
E. E., ... & Gurubhagavatula, I. (2020). Daylight saving time: an American Academy of
Sleep Medicine position statement. Journal of clinical sleep medicine, 16(10), 17811784.
The following link keep track of positions and relevant information
https://savestandardtime.com/

23

