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Table.  Positive Predictive Value, Negative Predictive Value, Sensitivity, and Specificity of Validation Through Review of 
Electronic Medical Record Profiles Without Free-Text Comments

Cancer Type

PPV NPVa Sensitivity Specificitya

Num Den
PPV  

(95% CI) Num Den
NPV  

(95% CI) Num Den
Sensitivity  
(95% CI) Num Den

Specificity  
(95% CI)

All (N = 168) 128 137 0.93 (0.88, 0.97) 16 31 0.52 (0.34, 0.69) 128 143 0.90 (0.84, 0.94) 16 25 0.64 (0.44, 0.81)

Bladder (n = 36) 27 29 0.93 (0.79, 0.99) 4 7 0.57 (0.22, 0.88) 27 30 0.90 (0.75, 0.97) 4 6 0.67 (0.26, 0.94)

Breast (n = 30) 27 28 0.96 (0.84, 1.00) 2 2 1.0 (0.22, 1.0) 27 27 1.0 (0.89, 1.0) 2 3 0.67 (0.13, 0.98)

Lung (n = 52) 37 40 0.93 (0.81, 0.98) 6 12 0.50 (0.23, 0.77) 37 43 0.86 (0.73, 0.94) 6 9 0.67 (0.33, 0.91)

Prostate (n = 50) 37 40 0.93 (0.81, 0.98) 4 10 0.40 (0.14, 0.71) 37 43 0.86 (0.73, 0.94) 4 7 0.57 (0.22, 0.88)

aThe low NPV and specificity are explained by the fact that all the profiles had at least one cancer diagnosis code.
Gold standard: results from review of electronic medical records with free-text comments.
CI indicates confidence interval; Den, denominator; NPV, negative predictive value; Num, numerator; PPV, positive predictive value.

To the Editor:

Venous thromboembolism (VTE) 
results from a blood clot that forms 

within a vein.1 It includes two subtypes: 
deep-vein thrombosis (a clot in a deep-
vein, usually in the leg) and pulmonary 
embolism (a sudden blockage in a lung 
artery). Studies of people sleeping in 
deck chairs in air-raid shelters during 
the second world war and, more recently, 
those of passengers on long-haul flights 
have linked extended periods of sitting 
to increased VTE risk.2 It is also the case 
that psychological stress can unfavorably 
influence blood coagulation and viscosity, 
potentially increasing the risk of VTE.3,4 
People working long hours are often char-
acterized by both sedentary behavior and 
stress, but to our knowledge, no studies 
are available on the association of this 
working pattern with VTE. This is there-
fore the focus of the present analyses.

We drew individual-level data 
from eight prospective cohort studies 
participating in the Individual–Partic-
ipant–Data meta-analysis in Working 
Populations (“IPD-Work”) Consortium.5 
We excluded people not in full-time 
employment and those with extant dis-
ease at study baseline. Working hours 
and participant characteristics were 
assessed at baseline (total N = 77,005 
to 77,291 depending on the outcome; 
eAppendix; http://links.lww.com/EDE/
B359). All study members were followed 
up for VTE for a mean of 9.7 years.

As previously,6–8 we defined ≥55 
hours/week as long working hours, with 
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TABLE.  Multivariable-adjusted Association of Weekly Working Hours with Venous 
Thromboembolism, Deep-Vein Thrombosis and Pulmonary Embolisma

N (total) N (events)

Hazard Ratio  
(95% Confidence Interval)

Working Hours per Week
Minimally 
Adjustedb

Multivariable 
Adjustedc

Outcome: venous thromboembolism

  35–40 52,774 370 1.0 (reference) 1.0 (reference)

  41–48 15,319 99 0.9 (0.7, 1.2) 0.9 (0.7, 1.2)

  49–54 4615 29 1.0 (0.7, 1.5) 1.0 (0.6, 1.5)

  ≥55 4297 41 1.5 (1.1, 2.1) 1.5 (1.1, 2.2)

Outcome: deep-vein thrombosis

  35–40 52,804 239 1.0 (reference) 1.0 (reference)

  41–48 15,327 60 0.9 (0.6, 1.3) 0.9 (0.6, 1.3)

  49–54 4621 20 1.3 (0.8, 2.1) 1.4 (0.8, 2.2)

  ≥55 4298 31 1.7 (1.1, 2.5) 1.7 (1.1, 2.6)

Outcome: pulmonary embolism     

  35–40 52,992 177 1.0 (reference) 1.0 (reference)

  41–48 15,360 49 0.9 (0.6, 1.2) 0.9 (0.6, 1.3)

  49–54 4627 16 1.2 (0.7, 2.0) 1.1 (0.6, 1.9)

  ≥55 4312 16 1.4 (0.8, 2.4) 1.4 (0.8, 2.4)

aWe defined venous thromboembolism using the following International Classification of Disease codes: I80.1–
I80.9, I82.1, I82.8, I82.9, O22.3, O22.9, O87.1 (version 10). The ICD codes were 451.1, 451.2, 451.8, 451.9, 453.1, 
453.8, 453.9, 671.3, 671.4, 671.9 (version 9) and 451, 453, 671 (version 8) for deep-vein thrombosis and I26.0–I26.9, 
O88.2 (version 10), 415.1, 673.2 (version 9) and 450, 673.9 (version 8) for pulmonary embolism.

bAdjusted for age, sex, cohort, and socioeconomic status.
cAdditionally adjusted for smoking, high alcohol intake, body mass index, and leisure-time physical inactivity.
ICD, International Classification of Disease.

a standard working week of 35–40 hours 
representing the reference category. Inci-
dent VTE was ascertained using linkage to 
electronic records for hospitalizations and 
deaths in national registers. We defined 
VTE using International Classification 
of Disease diagnostic codes (Table). Dur-
ing 830,550 person-years at risk, 539 VTE 
events were recorded: 350 with deep-
vein thrombosis and 258 with pulmonary 
embolism (69 participants had both).

In the Table, we show associa-
tions between working hours and VTE. 
The hazard ratio of VTE for individuals 
working long hours compared with those 
working standard hours was 1.5 (95% 
confidence interval [CI] = 1.1, 2.1). The 
association with deep-vein thrombosis 
was stronger (hazard ratio = 1.7, 95% 
CI = 1.1, 2.5), while the association with 
pulmonary embolism was less robust 
(hazard ratio = 1.4, 95% CI = 0.8, 2.4). 
We found no evidence of heterogeneity 
across studies (I2 = 0.0%). There was no 
suggestion that these associations were 

explained by confounding by common 
vascular risk factors, including smoking, 
high alcohol intake, BMI, or leisure-time 
physical inactivity.

Long working hours have been 
shown to be associated with increased 
risk of arrhythmias.7 Irregular rhythm—
by disrupting the flow of circulation—
can cause blood to pool in the left atrial 
appendage, contributing to clot forma-
tion, especially in the presence of hyper-
coagulability, a condition also underlying 
VTE.1,2 The clot can then travel from 
the heart to the brain and result in a 
stroke.1,2 In agreement with this link is 
the observation of increased stroke risk 
in individuals who work long hours.6 
The present study completes the picture 
by reporting an association between long 
working hours and hypercoagulability 
on the venous side of the circulation, as 
indicated by increased risk of VTE, in 
particularly deep-vein thrombosis.

These results should be viewed 
with the following limitations in mind. 

While we took into account a wide array 
of covariates, including lifestyle variables 
and occupational group, we did not have 
data on prior surgery, major trauma, or 
blood conditions that increase the tendency 
toward blood clotting, all of which increase 
the likelihood of VTE.2 Lack of adjustment 
for these characteristics, given that they are 
linked with reduced rather than increased 
working hours, may have led to an under-
estimation of the association with VTE. 
Unmeasured variation in working hours 
over time, if random, may also have attenu-
ated observed associations by increasing 
exposure misclassification. Despite these 
concerns, our results nonetheless suggest 
that individuals who work long hours may 
experience an elevated risk of VTE.
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FIGURE.  RR for fatal road traffic accident on the day of the daylight savings time 
change and lagged effects up to 30 days.

Excess Risk of Fatal 
Road Traffic Accidents 
on the Day of Daylight 
Saving Time Change
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To the Editor:

Daylight Savings Time (DST) is the 
practice of setting the clocks for-

ward 1 hour from standard time during 
the summer months, and back again in 
the fall, to make better use of natural 
daylight. It is applied in a large number 
of countries worldwide affecting 1.5 bil-
lion people. Changes in light hours and 
sleep disruption1,2 occurring during DST 
changes have been theorized to increase 
risk of traffic injuries. However, a recent 

review found inconclusive results on 
whether DST increased or decreased the 
risk of road traffic collision, especially 
in the short term.3 We estimated the risk 
of daily fatal traffic accidents following 
summer and fall DST changes in Spain.

We collected all daily deaths caused 
by road traffic accidents (International 
Classification of Diseases 9th revision: 
E810-E819) in all the 52 Spanish pro-
vincial capital cities between 1990 and 
2014, provided by the Spanish National 

Institute of Statistics. We also defined 
dummy variables to identify summer and 
fall DST changes, in April and October, 
respectively. We used an ecologic time-
series design, where data were analyzed 
using quasi-Poisson regression with a 
distributed lag nonlinear model.4 Long-
term trend and seasonality were adjusted 
using a natural cubic spline of time with 
10 degrees of freedom per year, and a 
categorical variable was used to control 
for day of the week. We modeled lagged 


