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Study Objectives: Daylight saving time (DST) constitutes a natural quasi-experiment to examine the influence of mild sleep loss and circadian misalignment. We
investigated the acute effects of spring transition into DST and the chronic effects of DST (compared to standard time) on medical malpractice claims in the United

States over 3 decades.

Methods: We analyzed 288,432 malpractice claims from the National Practitioner Data Bank. To investigate the acute effects of spring DST transition, we
compared medical malpractice incidents/decisions 1 week before spring DST transition, 1 week following spring DST transition, and the rest of the year. To
investigate the chronic effects of DST months, we compared medical malpractice incidents/decisions averaged across the 7-8 months of DST vs the 4-5 months

of standard time.

Results: With regard to acute effects, spring DST transitions were significantly associated with higher payment decisions but not associated with the severity of
medical incidents. With regard to chronic effects, the 7-8 DST months were associated with higher average payments and worse severity of incidents than the

4-5 standard time months.

Conclusions: The mild sleep loss and circadian misalignment associated with DST may influence the incidence of medical errors and decisions on medical

malpractice payments both acutely and chronically.
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BRIEF SUMMARY

has health and economic consequences.

Current Knowledge/Study Rationale: The transition into daylight saving time (DST) causes mild sleep loss and circadian misalignment. Using 3 decades
of medical malpractice incident data in the United States, we investigated the acute effects of spring transition into DST and the chronic effects of sustained
DST months on medical malpractice payment decisions and incident severity.

Study Impact: The acute transition to DST was associated with higher medical malpractice payment decisions. In addition, higher payment decisions and
greater incident severity occurred during sustained DST months relative to sustained standard time months. Our findings converge with evidence that DST

INTRODUCTION

Approximately half of physicians, and nearly all surgeons, have
faced a medical malpractice lawsuit at least once in their
career.' In addition to the severity of a medical mistake/event,
the decision by patients/families to pursue litigation is driven
by socioemotional processes, such as the desire to assign
responsibility for injuries and to blame others rather than for-
give mistakes.'* Sleep loss may influence such socioemotional
processes.” For example, experimental studies have found that
sleep deprivation alters emotional reactivity,” decreases trust in
others,” reduces interpersonal connectedness,” and lowers
empathy.” Of particular relevance to the current topic, one
experiment randomly assigned healthy adults to sleep normally
(7.7 hours/night) or mildly restrict sleep (6.2 hours/night) for 4
consecutive nights prior to reading medical error vignettes,
such as a surgeon who forgot to remove all surgical instru-
ments.® Although the 2 groups rated the medical errors to be of
similar severity, sleep-restricted participants were significantly
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more likely than well-rested participants to assign maximum
punishment for the physicians and maximum financial compen-
sation for the patients.

Building on this laboratory finding, we analyzed medical
malpractice data in the United States for the past 3 decades to
investigate the acute and chronic effects of daylight saving time
(DST). Specifically, we first investigated whether the transition
to DST—which incurs mild sleep loss’—was associated with
acute changes in the judgment of final compensation for medi-
cal errors (Figure 1A). Based on evidence that judges issue
harsher punishments to criminal defendants following DST tran-
sitions,'® we predicted that there would be an acute elevation in
the medical malpractice compensation amount when it was deter-
mined following the spring DST transition (Hypothesis 1).

We additionally investigated whether health care profes-
sionals made more severe mistakes when the incidents occurred
following the spring DST transition (Figure 1B).'" Based on
evidence that safety-related incidents due to human errors are
acutely elevated in the United Kingdom following the spring
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Figure 1—lllustration of the malpractice incident and payment decision process.
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Hypothesis 1 compares payments that were determined during the daylight saving time (DST) week, pre-DST control, and year-round control periods (A). Hypothe-
sis 2 compares malpractice incidents that occurred during the DST week, pre-DST control, and year-round control periods (B). Hypothesis 3 compares averaged
payments that were determined during the DST months and standard time months (C). Hypothesis 4 compares malpractice incidents that occurred during the DST

months and standard time months (D).

transition into DST, we hypothesized that medical mistakes that
occurred shortly after the spring DST transition in the United
States would be more severe (operationalized as a higher pay-
ment; Hypothesis 2).

Two additional, exploratory hypotheses stem from recent
policy discussions regarding whether to adopt permanent stan-
dard time (ST) or permanent DST.'?"'* Few studies have tested
whether outcomes differ across the 7-8 months of DST vs the
4-5 months of ST (hereafter referred to as “chronic effects” of
DST). Some work has concluded that permanently expanding
DST from 7-8 months to 12 months would be economically
beneficial and reduce traffic accidents in the evening hours."
On the other hand, some sleep/circadian researchers have
argued that 12 months of permanent DST would exaggerate the
misalignment between social and biological clocks, leading
to chronic social jetlag.'® To further inform this debate, we
averaged medical malpractice payment data across all DST
months (depending on the year, DST months ranged from early
March/early April-late October/early November). We then

Journal of Clinical Sleep Medicine, Vol. 20, No. 6

compared averaged outcomes between states that did observe
vs did not observe DST. If DST introduces chronic and mild cir-
cadian misalignment that is detrimental to information proces-
sing and executive functions,'®!” then payment decisions on
malpractice incidents should result in higher payments during
DST months than during ST months (Figure 1C; Exploratory
Hypothesis 3). Similarly, malpractice incidents occurring dur-
ing DST months would be expected to be more severe than
those occurring during ST months (Figure 1D; Exploratory
Hypothesis 4).

Beyond acute or chronic influences of DST, various external
factors could lead to variations in payment decision amounts
across seasons, collectively referred to as “seasonal effects.” To
delineate the seasonal effects from the influence of DST, across
all hypotheses we compared states that observed DST with
states that did not. Because seasonal effects are expected in
both types of states, differential changes across the year (state
X time period interactions) would implicate the influence
of DST.
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METHODS

We obtained data on 373,806 malpractice claims between Janu-
ary 1990 and September 2018 from the National Practitioner
Data Bank, a repository managed by the Health Resources and
Services Administration.'® Health care organizations in the
United States must report all medical malpractice payments
to the National Practitioner Data Bank, including payments
resulting from court judgments or settlements. The dataset
included information on time (year, month, and week) of the
malpractice incidents and payment determination, approxi-
mated payment amount, and state (coded as control or DST
states). All other information about the claims was kept private
by the National Practitioner Data Bank to ensure confidential-
ity. Of the 373,806 cases, there were 85,374 cases with unspeci-
fied or ambiguous dates that had to be excluded. The final
analysis focused on the remaining 288,432 cases.

Control states were those that did not switch between DST
and ST, which included Arizona and Hawaii, as well as Indiana
during and before April 2006. All other states were DST states
(including Indiana after 2006). The National Practitioner Data
Bank provided payment amounts as ranges rather than exact
values because the latter could be personally identifying infor-
mation. Value ranges were recoded as the midpoint of the range
(see Table 1). We accounted for inflation by adjusting all pay-
ment amounts to 2018 December dollars using the seasonally
adjusted Consumer Price Index.'” In addition, because payment
data were positively skewed (skewness = 13.16, kurtosis =
419.53), we took 2 approaches for statistical analyses: (1) we
log10-transformed the payment amounts to improve normality
(skewness = —0.67, kurtosis = 0.56 after transformation) and
(2) we created a binary variable for whether each case resulted

Daylight saving time

in a high payment amount (ie, > $500,000 after inflation adjust-
ment; 20.69% of all cases).

Statistical analysis

The first goal was to describe general characteristics of pay-
ments, including general differences in payments across DST
states vs control states and whether the timing of medical inci-
dents was related to the timing of payment determinations
(using independent samples ¢ tests and chi-squared tests). The
next goal was to test Hypotheses 1 and 2 by comparing inci-
dents and payment determinations during the week immediately
after the spring DST transition (hereafter DST week) to the
week before DST (pre-DST control) and the rest of the year (year-
round control; see Figure 1A and Figure 1B for illustration).' '
Analysis of variance was conducted on log-transformed payment
amounts and logistic regression was conducted on proportion of
payments over $500,000, with time (DST week, pre-DST control,
year-round control), state (DST states, control states), and the time
X state interaction as the independent variables. A significant
omnibus analysis of variance interaction would indicate that the
effect of time on payment amounts differed across DST states vs
control states. Following a significant omnibus interaction out-
come, we further explored these relationships through post hoc
interaction tests and simple main effects tests, which allowed for a
more detailed understanding of how payment amounts changed
over time in both control and DST states.

To test Exploratory Hypotheses 3 and 4 on the chronic
effects of DST, incidents and payment determinations during
the 7-8 months of DST were compared to those during the
4-5 months of ST (see Figure 1C and Figure 1D for illustra-
tion). Analyses of variance were conducted on log-transformed
payment amounts and logistic regressions were conducted on

Table 1—Payment amounts by the national practitioner data bank.

Frequency (%) of Payments
Coding for Original Payments (Before at Each Level After
Payment Levels ($) Inflation Adjustment) at Each Level Original Payments Coding Example Inflation Adjustment
1-100 $50 N/A 371 (0.13%)
101-500 $300 N/A 531 (0.18%)
501-1,000 $750 N/A 749 (0.26%)
1,001-5,000 The midpoint of each $1,000 increment | Payments between $1,001 and $2,000 9,530 (3.30%)
coded as $1,500; payments between
$2,001 and $3,000 coded as $2,500.
5,001-100,000 The midpoint of each $5,000 increment | Payments between $5,001 and $10,000 101,431 (35.17%)
coded as $7,500.
100,001-500,000 The midpoint of each $10,000 increment | Payments between $100,001 and 116,147 (40.27%)
500,001-1 million $110,000 coded as $105,000 36,125 (12.52%)
1 million 1-10 million The midpoint of each $100,000 increment | Payments between $1,000,001 and 23,436 (8.13%)
$1,100,000 coded as $1,050,000
10 million 1-20 million The midpoint of each $1 million Payments between $10,000,001 and 91 (0.03%)
increment $11,000,000 coded as $10,500,000
20 million 1-50 million The midpoint of each $5 million Payments between $20,000,001 and 21 (0.01%)
increment $25,000,000 coded as $22,500,000

N/A = Not applicable.
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proportion of payments over $500,000, with time (DST, ST),
state (DST states, control states), and the time X state interaction
as the independent variables. If the interaction was significant,
we conducted post hoc independent samples ¢ tests and logistic
regressions to understand the differential change across control
and DST states.

For all of our statistical tests, we focused on the time X state
interaction effects, with the assumption that variations across
time in control states are influenced by seasonal effects whereas
the variations across time in DST states are influenced by both
seasonal effects and acute/chronic DST effects. All statistical
tests were 2-tailed with alpha set to 0.05. Analyses were con-
ducted in JMP Pro 16 (JMP Statistical Discovery, Cary, North
Carolina). The University Institutional Review Board exempted
this study from review because we only performed deidentified
secondary data analyses.

RESULTS

General characteristics of payment decisions

across states

Prior to testing Hypotheses 1-4, we conducted independent
samples ¢ tests and chi-squared tests to provide an overview
of malpractice payment characteristics. On average, log-
transformed payments in the control states (mean = 5.15, stan-
dard deviation = 0.70) were higher than in the DST states (mean
=5.10, standard deviation = 0.71) [#(288430) = 7.76, P < .001].
The control states also showed a greater proportion of high
payments (25.35%) than DST states (20.52%) [x*(1) = 140.36,
P <.001]. If DST has no influence on payment decisions, then
this pattern should be observed across all stages of the year, as
will be addressed in the following sections on differential
change in payments for the DST and control states.

To inform whether the timing of medical malpractice inci-
dents needed to be adjusted by the timing of payment decisions
(or vice versa), we evaluated whether these 2 outcomes were
related. The timing of medical malpractice incidents was not
significantly associated with the timing of payment decisions in
DST states [x*(4) = 6.06, P =.195], control states [x*(4) = 3.53,
P = 473], or all states [x*(4) = 5.31, P = .257]. Therefore, we
did not adjust for the timing of initial incidents in the analyses
of the timing of final payment decisions (or vice versa).

Spring DST transition was associated with payment
decisions (Hypothesis 1)

In DST states, the payments decided in the week after the spring
DST transition were higher than expected. We first examined
whether the spring DST transition was associated with payment
decisions, with the 3 X 2 analysis of variance showing a signifi-
cant omnibus interaction on log-transformed payment amounts,
F) 288406 = 5.28, P = .005 (Figure 2A). This omnibus interac-
tion was driven by the differences between the spring DST
week and year-round control in DST states vs control states, /'
282580 = 0.03, P = .014. Specifically, the payment amount was
reduced during the DST week relative to the year-round control
in control states (seasonal effect), #10029) = 2.25, P = .026.
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Figure 2—For Hypothesis 1, we tested whether
compensation amount determined would be elevated
following the spring daylight saving time (DST) transition,
measured by log-transformed payment amounts (A) and
the proportion of high payments (B).

A

5.2- =1 Year-round Control
s [ Pre-DST Control
;, == [ DST Week
2 —+
= 5.1 T
c
3
<]
5 1
@©
S 5.0
£
>
(0
o

4.9

Control states DST states
S 401 3 Year-round Control
8. [ Pre-DST Control
§ [ DST Week
» 304
A
s |p L
—
@ i =r=
g 20 l
>
©
o
S 10
2
L
o
EN
Control states DST states

Error bars represent standard error (for log-transformed payment amounts)
and 95% confidence interval (for proportion of high payments). In DST
states, 267,092, 5,641, and 5,461 cases were determined during the year-
round control period, pre-DST control week, and DST week, respectively. In
control states, 9,822, 207, and 209 cases were determined during the year-
round control period, pre-DST control week, and DST week, respectively.

If the spring DST transition did not affect payment amounts, we
would see a similar reduction in the payment amount between
these time groups in DST states. However, this pattern was
absent in DST states [nominally reversed; #(272551) = 1.50,
P = .134], suggesting that payment amounts were higher than
expected after the DST transition.

Next, we examined whether the spring DST transition was
associated with the proportion of high payments; this analysis
also showed a significant 3 X 2 omnibus interaction between
time and state, x*(2) = 6.98, P =031 (Figure 2B). The omnibus
interaction was also driven by the divergence between spring
DST week and year-round control within DST states vs the pat-
tern observed in the control states, x*(1) = 5.31, P = .021. In
control states, the proportion of high payments was lower dur-
ing the spring DST week than the year-round control (odds ratio
[OR]=0.67, P =.025), but this pattern was absent in DST states
(OR = 1.02, P = .605), suggesting that the proportion of high
payments was higher than expected after the DST transition.
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Spring DST transition was not associated with
incident severity (Hypothesis 2)

We next tested whether spring DST transitions were associated
with the severity of malpractice incidents. We found no signifi-
cant time X state interactions on log-transformed payment
amounts [Figure 3A; F(2, 288426) = 0.19, P = .828] or high
payment proportions, x*(2) = 0.78, P = .679 (Figure 3B), sug-
gesting that DST transitions were not associated with severity
of malpractice incidents.

Chronic DST may be associated with payment
decisions (Exploratory Hypothesis 3)

We next tested the exploratory hypothesis that malpractice inci-
dent payments determined during any of the 7-8 DST months
would be higher than those determined during any of the 4-5
ST months (Figure 1C). We observed a nonsignificant time X
state interaction for log-transformed payment amounts [Figure
4A; F 23428 = 0.24, P = .626] but a significant time X state

Figure 3—For Hypothesis 2, we tested whether health
care professionals would make more severe mistakes

(ie, represented by higher payments) when the incidents
occurred following the spring daylight saving time (DST)
transition, measured by log-transformed payment amounts
(A) and the proportion of high payments (B).
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Error bars represent standard error (for log-transformed payment amounts)
and 95% confidence interval (for proportion of high payments). In DST
states, 266,827, 5,904, and 5,463 incidents occurred during year-round
control period, pre-DST control week, and DST week, respectively. In control
states, 9,844, 189, and 205 incidents occurred during year-round control
period, pre-DST control week, and DST week, respectively.

Daylight saving time

interaction for proportion of high payments issued, x*(1) =
4.21, P=.040 (Figure 4B). During DST months, the proportion
of high payments did not change significantly in control states
(OR =0.94, P =.150) but increased in DST states (OR = 1.03,
P=.002).

Chronic DST was associated with incident severity
(Exploratory Hypothesis 4)

Finally, for the exploratory hypothesis that malpractice inci-
dents occurring during the 7-8 months of DST would be more
severe than incidents occurring during the 4-5 months of ST
(Figure 1D), we found significant state X time interactions for
both log-transformed payment amounts [Figure SA; F 53428
= 4.43, P = .035] and proportion of high payments, x*(1) =
7.51, P = .006 (Figure 5B). In control states, log-transformed
payment amounts were significantly lower for incidents that
occurred during the 7-8 DST months than incidents that
occurred during the 4-5 ST months [mean difference = 0.038,

Figure 4—For Exploratory Hypothesis 3, we tested
whether malpractice incident payments determined during
the 7-8 daylight saving time (DST) months would yield
higher payments than those determined during the 4-5
standard time months, measured by log-transformed payment
amounts (A) and the proportion of high payments (B).
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Error bars represent standard error (for log-transformed payment amounts)
and 95% confidence interval (for proportion of high payments). In DST
states, 109,501 and 168,693 cases were determined during standard time
months and DST months, respectively. In control states, 4,103 and 6,135
cases were determined during standard time months and DST months,
respectively.
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Figure 5—For Exploratory Hypothesis 4, we tested
whether malpractice incidents occurring during the 7-8
daylight saving time (DST) months would be more

severe (ie, yielding higher payments) than those occurring
during the 4-5 standard time months, measured by
log-transformed payment amounts (A) and the proportion
of high payments (B).
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Error bars represent standard error (for log-transformed payment amounts)
and 95% confidence interval (for proportion of high payments). In DST
states, 115,474 and 162,720 incidents occurred during standard time months
and DST months, respectively. In control states, 4,332 and 5,906 incidents
occurred during standard time months and DST months, respectively.

#(10236) = 2.73, P = .006]; Figure SA illustrates that this sea-
sonal decrease was much lower in DST states (mean difference
= 0.008, #278192) = 2.84, P = .005). The proportion of high
payments in control states was also significantly lower for inci-
dents during the 7-8 DST months than during the 4-5 ST
months (OR = 0.89, P = .010), whereas there was no seasonal
reduction in states that observed DST (OR = 1.01, P =.272).

DISCUSSION

Sleep deprivation causes cognitive errors and altered emotional
reactivity in laboratory settings,**"*? but demonstrating that
these laboratory effects translate to complex, real-world set-
tings has not always been easy.”>** The present study demon-
strates the real-world generalizability of prior laboratory work®
in observing that the transition to spring DST was associated
with medical malpractice payments that were higher than

Journal of Clinical Sleep Medicine, Vol. 20, No. 6
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expected (Hypothesis 1), even though there was minimal or no
acute effect of DST on the severity of medical incidents
(Hypothesis 2). This finding on civil medical malpractice
claims also converges with DST work on criminal cases, in
which judges rendered longer sentences following the spring
DST transition.'” Multiple mechanisms are worth consider-
ation. One potential explanation is that the acute sleep loss from
DST altered socioemotional processing in the judges, leading to
stronger emotional reactions and decreased empathy for mis-
takes,*’ which subsequently resulted in determinations of
higher compensation for patients. A second potential explana-
tion is that sleep deprivation might have affected the negotiation
process of the settlements,” with the sleep-deprived
patients/families less willing to accept a lower compensation,
thereby resulting in higher payment amounts. This potential
explanation arises from Anderson and Dickinson’s study’ in
which sleep-deprived participants were more likely to reject
unequal-split offers from their partners in a bargaining game.
There are likely other possible explanations worth exploring
in targeted studies. From a practical standpoint, though, the
consistency of results across laboratory and real-world observa-
tional studies emphasizes the need to mitigate sleep loss in
individuals tasked with making significant judgments or
decisions.**°

We originally hypothesized that the severity of medical inci-
dents (that later led to malpractice claim payments) would be
acutely affected by the spring DST transition, but it was not
(Hypothesis 2). The acute effect of transitioning to DST may
produce sleep deprivation that is mild enough (~40 minutes of
sleep loss)’ that it does not influence performance errors or
safety.”**! In a recent study of 60 surgeons, Quan et al found
that medical errors did not differ for surgical procedures
between postcall groups (4.98 +1.41 hours of sleep) and non-
post-call groups (6.68 +0.88 hours of sleep).”* A second possi-
bility is that the system-wide safeguards against medical
mistakes (eg, checklists, automated monitors/alarms) work
effectively to mitigate the effects of very mild sleep restric-
tion.”> A third possible explanation is that patients are more
likely to miss medical appointments following the spring DST
transition, which reduces health care providers’ workload and
in turn may counteract the effects of health care professionals’
sleep loss on medical mistakes.***

Although there is likely some overlap in the cognitive pro-
cesses used in legal adjudication settings and in medical prac-
tice, the differences in cognitive processes engaged across
medical and legal situations may inform the divergent outcomes
for payment decisions (Hypothesis 1) and malpractice incident
severity (Hypothesis 2). For example, safe medical practice is
dependent on semantic memory retrieval for connecting symp-
toms to diagnoses, considering treatment approaches likely to
work for individual patients, and remembering medication side
effects. Health care providers must also remember to take a
detailed patient history, order further testing, and use the test
results to inform decision-making.*>> Some health care situa-
tions may also require procedural memory, such as completing
all steps of a physical examination or fine motor skills for surgi-
cal procedures. By contrast, in legal adjudication, there may be
no demands on procedural memory and lower demands on
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semantic memory recall (except for recalling similar cases
to inform payments). Instead, legal adjudication may more
heavily emphasize socioemotional and executive function pro-
cesses such as those used in negotiation techniques and moral
reasoning.

An area of contemporary importance is whether societies
should switch to 12 months of permanent DST or 12 months of
permanent ST, rather than the 7- to 8-month DST/4- to 5S-month
ST split currently used by dozens of countries.*** We there-
fore explored differences in malpractice incidents and payment
decisions across the 7-8 sustained months of DST (early
March/early April-late October/early November) relative to the
remaining months of ST. We found that the DST months were
associated with higher payment decisions (Exploratory Hypoth-
esis 3) and higher severity of incidents (Exploratory Hypothesis
4) relative to ST months when accounting for whether a state
observed DST or not. These findings suggested a potential neg-
ative impact of DST’s mild but chronic misalignment between
social and biological clocks on medical practice outcomes. Pol-
icy decisions, of course, weigh a range of health, safety, eco-
nomic, and other factors, and the current findings should be
considered alongside outcomes that would favor permanent
DST such as better lighting in the evening for traffic'® and more
physical exercise for children.*

Interpretations of DST-related changes across the year
should be considered within the context of medical malpractice
payment amounts being higher on average in control states.
While the cause of this state-based difference is difficult to pin-
point, potential contributing factors that vary across states could
include historical precedents for malpractice payments within
that state, caps for noneconomic damages established by state
laws, the availability of legal assistance, cost of litigations,
income levels that affect the compensation for lost wages, and
the cost of medical care or trust in health care that affected the
initial likelihood of seeking treatment.***" Although average
payment amount in the control states was higher than in the
DST states, the control states also showed seasonal effects. Sea-
sonal effects could reflect changes in photoperiod that are
known to affect sleep,** which could have downstream effects
on the socioemotional processes underlying judgments or
the cognitive-motor processes underlying some medical mis-
takes.** Seasonal effects could also reflect that people’s gener-
osity and prosocial tendencies change across the year, often
increasing near religious and work/school holidays*'; of note,
spring DST transitions occur near spring break, Ramadan, and
Easter holidays. Furthermore, across different seasons, there
are fluctuations in health care professionals’ workloads and
sleep patterns, fluctuations in the likelihood of adverse out-
comes postsurgery,*” and fluctuations in the prevalence of dif-
ferent diseases,*® each of which could potentially represent or
influence the severity of medical mistakes. Targeted investiga-
tions would be necessary to confirm any of these possibilities as
mediating mechanisms for the seasonal effects for payment
decisions.

Limitations of the current study included the lack of details
on each incident that would provide information on type of mis-
take (eg, surgical), the experience level of the person making
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the mistake (eg, resident), the experience level of the indivi-
dual(s) who negotiated/determined the payment account, and
possible covariates (demographics), all information that was
kept private in the database to ensure legal confidentiality.
Another limitation is that even though changes in DST constitute a
quasi-experimental design, such changes should be interpreted as
associations rather than as the basis for establishing causality.
Despite these limitations, this study had some strengths, including
access to the most extensive database of malpractice incidents
in the United States to provide a generalizable test of a controlled
laboratory finding.® In addition, the American Academy of Sleep
Medicine,”” the Sleep Research Society,*® and the American Medi-
cal Association House of Delegates® have advocated for an end
to DST. Although additional work is needed to inform the advan-
tages and disadvantages of switching to permanent DST vs perma-
nent ST, the current findings on medical incident severity and
malpractice payments align with these societies’ advocacy for
permanent ST.

ABBREVIATIONS

DST, daylight saving time
OR, odds ratio
ST, standard time
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