
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 359;18  www.nejm.org  october 30, 20081966

(page 1591), the second sentence should have be-
gun with “Subtypes and sub-subtypes.”

Barbara S. Taylor, M.D. 
Scott M. Hammer, M.D.
Columbia University Medical Center 
New York, NY 10032 
bs2026@columbia.edu

Taylor BS, Sobieszczyk ME, McCutchan FE, Hammer SM. 1.	

The challenge of HIV-1 subtype diversity. N Engl J Med 2008; 
358:1590-602.

Nkengafac A, Tina S, Sua F, Mason T, Auyuketta N, Oben S. 2.	
Molecular epidemiology and prevalence of drug resistance-asso-
ciated mutations in newly diagnosed HIV-1 patients in Camer-
oon. Antivir Ther 2007;12:Suppl 1:S50. abstract.

Retraction: Molecular epidemiology and prevalence of drug 3.	
resistance-associated mutations in newly diagnosed HIV-1 pa-
tients in Cameroon. Antivir Ther 2008;13:845. (Also available at 
http://www.intmedpress.com/images/File/Retraction_Nkengafac.
pdf.)

Shifts to and from Daylight Saving Time and Incidence  
of Myocardial Infarction

To the Editor: More than 1.5 billion men and 
women are exposed to the transitions involved in 
daylight saving time: turning clocks forward by 
an hour in the spring and backward by an hour 
in the autumn. These transitions can disrupt chro-
nobiologic rhythms and influence the duration 
and quality of sleep, and the effect lasts for sev-
eral days after the shifts.1,2

We examined the influence of these transitions 
on the incidence of acute myocardial infarction. 
To calculate the incidence ratio, we compared the 
incidence of acute myocardial infarction during 
each of the first 7 days after the spring or autumn 
transition and the mean of the incidences on 
the corresponding weekdays 2 weeks before and 
2 weeks after the day of interest. For example, for 
the Tuesday after the transition, we would have 
divided the incidence on that Tuesday by the mean 
of the incidence on the Tuesday 2 weeks earlier and 
the incidence on the Tuesday 2 weeks later. We 
used data from the Swedish registry of acute myo-
cardial infarction, which provides high-quality 
information on all acute myocardial infarctions 
in the country since 1987. The incidence ratios, 
as measures of relative risk, and exact 95% con-
fidence intervals were calculated.

The incidence of acute myocardial infarction 
was significantly increased for the first 3 week-
days after the transition to daylight saving time in 
the spring (Fig. 1A). The incidence ratio for the 
first week after the spring shift, calculated as the 
incidence for all 7 days divided by the mean of 
the weekly incidences 2 weeks before and 2 weeks 
after, was 1.051 (95% confidence interval [CI], 
1.032 to 1.071). In contrast, after the transition 
out of daylight saving time in the autumn, only 
the first weekday was affected significantly (Fig. 
1B); the incidence ratio for the whole week was 
0.985 (95% CI, 0.969 to 1.002).

The effect of the spring transition to daylight 
saving time on the incidence of acute myocardial 
infarction was somewhat more pronounced in 
women than in men, and the autumn effect was 
more pronounced in men than in women. The 
separate analyses of the 1987–1996 and 1997–2006 
periods yielded essentially the same results as 
those for the whole 1987–2006 period. The effects 
of transitions were consistently more pronounced 
for people under 65 years of age than for those 
65 years of age or older.

The most plausible explanation for our find-
ings is the adverse effect of sleep deprivation on 
cardiovascular health. According to experimental 
studies, this adverse effect includes the predomi-
nance of sympathetic activity and an increase in 
proinflammatory cytokine levels.3,4 Our data sug-
gest that vulnerable people might benefit from 
avoiding sudden changes in their biologic rhythms.

It has been postulated that people in Western 
societies are chronically sleep deprived, since the 
average sleep duration decreased from 9.0 to 7.5 
hours during the 20th century.4 Therefore, it is 
important to examine whether we can achieve 
beneficial effects with prolonged sleep. The find-
ing that the possibility of additional sleep seems 
to be protective on the first workday after the au-
tumn shift is intriguing. Monday is the day of the 
week associated with the highest risk of acute 
myocardial infarction, with the mental stress of 
starting a new workweek and the increase in ac-
tivity suggested as an explanation.5 Our results 
raise the possibility that there is another, sleep-
related component in the excess incidence of acute 
myocardial infarction on Monday. Sleep-diary stud-
ies suggest that bedtimes and wake-up times are 
usually later on weekend days than on weekdays; 
the earlier wake-up times on the first workday of 
the week and the consequent minor sleep depri-
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vation can be hypothesized to have an adverse 
cardiovascular effect in some people. This effect 
would be less pronounced with the transition out 
of daylight saving time, since it allows for addi-
tional sleep. Studies are warranted to examine the 

possibility that a more stable weekly pattern of 
waking up in the morning and going to sleep at 
night or a somewhat later wake-up time on Mon-
day might prevent some acute myocardial infarc-
tions.
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Figure 1. Incidence Ratios of Acute Myocardial Infarction on the First 7 Days after the Spring and Autumn Clock 
Shifts for Daylight Saving Time.

The incidence is represented by the ratio of the number of acute myocardial infarctions (as the main diagnosis) on 
the given day after the shift to the mean number on the corresponding days 2 weeks earlier and 2 weeks later (both 
numbers given above the bars). Analyses of the data for the spring shift are based on the 15 years between 1987 and 
2006 in which Easter Sunday was not the transition day (Panel A). Analyses of the data for the autumn shift are 
based on all 20 years between 1987 and 2006 (Panel B). In the autumn (Panel B), the control period was defined as 
the corresponding weekdays 2 weeks before and 2 weeks after the day of interest. In spring (Panel A), we aimed to 
avoid interference with Easter, the only public holiday that could influence our results. For years in which Easter 
Sunday was celebrated 2 weeks after the Sunday of the spring shift, we defined the control period for the Sunday of 
the shift as the Sunday 3 weeks before and the Sunday 3 weeks after (thus skipping Easter Sunday). When we did 
not exclude Easter if it coincided with the exposure or control days, we observed an even higher effect size associat-
ed with the spring transition. The number of acute myocardial infarctions on the transition Sunday was adjusted for 
the difference in day length as compared with the control Sundays (i.e., 23 vs. 24 hours in the spring [Panel A] and 
25 vs. 24 hours in the autumn [Panel B]). The results of secondary analyses for both spring and autumn, which in-
cluded acute myocardial infarctions that were either the main or secondary diagnoses, were essentially similar to the 
results of the analyses that included main diagnoses alone, as were the results of analyses of the spring shift that 
were restricted to fatal cases. For the autumn shift, in contrast to the analyses of all acute myocardial infarctions, 
analyses restricted to fatal cases showed a smaller decrease in the incidence of acute myocardial infarction on Mon-
day, and the risk of fatal acute myocardial infarction increased during the first week after the shift. I bars denote 
95% confidence intervals.
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