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Abstract

Background—Despite insights for humans, short-term associations of air pollution with
mortality to our knowledge have never been studied in animals. We investigated the association
between ambient air pollution and risk of mortality in dairy cows and effect modification by
season.

Methods—We collected ozone (O3), particulate matter (PM1g), and nitrogen dioxide (NO,)
concentrations at the municipality level for 87,108 dairy cow deaths in Belgium from 2006 to
2009. We combined a case-crossover design with time-varying distributed lag models.

Results—We found acute and delayed associations between air pollution and dairy cattle
mortality during the warm season. The increase in mortality for a 10 ug/m3 increase in 2-day (lag
0-1) O3 was 1.2% (95% confidence interval [CI] = 0.3%, 2.1%), and the corresponding estimates
for a 10 ug/m3 increase in same-day (lag 0) PMg and NO, were 1.6% (95% CI = 0.0%, 3.1%) and
9.2% (95% CI = 6.3%, 12%), respectively. Compared to the acute increases, the cumulative 26-
day (lag 0—25) estimates were considerably larger for O3 (3.0%; 95% CI = 0.2%, 6.0%) and PMq
(3.2%; 95% CI = -0.6%, 7.2%), but not for NO, (1.4%; 95% CI = -4.9%, 8.2%). In the cold
season, we only observed increased mortality risks associated with same-day (lag 0) exposure to
NO; (1.4%; 95% CI = -0.1%, 3.1%) and with 26-day (lag 0-25) exposure to O3 (4.6%; 95% CI =
2.2%, 7.0%).
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Conclusions—Our study adds to the epidemiologic findings in humans and reinforces the
evidence on the plausibility of causal effects. Furthermore, our results indicate that air pollution
associations go beyond short-term mortality displacement.

Introduction

Although experimental studies on laboratory animals have been widely used to study
mechanisms of air pollution-related health effects,1-3 few studies have investigated the
effects of air pollution on animal health in an epidemiologic context. Pet animals have been
used to study cancer, lung disease, and brain abnormalities in relation to urban air
pollution4,5 or indoor exposures.4,6 Other studies have investigated effects of toxic gases,
dusts and endotoxins inside farm facilities on livestock health.7 We are not aware of any
study of the association between ambient air pollution and animal mortality, except for some
reports of pet and farm animal deaths during historic air pollution episodes.7-10 In the
1870s, death of cattle during a livestock show in England was associated with a dense
industrial fog.8 In Belgium, cattle died in the fog of 1911,9 and during the Meuse valley air
pollution episode in 1930.10

Even at current pollutant levels, the relationship between air pollution and excess morbidity
and mortality remains, as shown by numerous epidemiologic studies using human data.11
However, some debate still exists about the lag period associated with these exposures,
which may include both harvesting and delayed effects, contributing differently to the net
cumulative effects. The harvesting hypothesis states that short-term increases in air pollution
simply shorten the life span of frail individuals, implying a short-term positive correlation
between exposure and daily deaths, followed by a deficit in mortality at longer lags.

Studies of the association between air pollution and mortality in animal populations can
corroborate or inform epidemiologic studies in humans. The advantages of using animals as
comparative models of human disease accrue in part from their relative freedom from
concurrent exposures, bias due to confounding, and, to some extent, exposure
misclassification.4 Dairy cows have a relatively long life span, limited population variability
in lifestyle and dietary habits, limited geographical mobility, and (partial) outdoor housing.
Moreover, in many countries, farm animals are subject to a stringent mandatory registration
procedure from birth till death, which is at the individual level for ruminants.

We investigated whether the short-term association between air pollution and mortality in
humans can be corroborated in an animal population in which confounding and exposure
misclassification are limited, to further elaborate on the causality of this association. We
used distributed lag models12 to investigate the effect of ozone (O3), particulate matter with
aerodynamic diameter less than 10 um (PM1q), and nitrogen dioxide (NOy) on mortality
over a 25-day period among dairy cows in Belgium. A distributed lag model has the
advantage of providing cumulative effects of air pollution by flexibly estimating
contributions at different lag times, thus accounting for delayed effects and short-term
harvesting. In addition, we assessed potential effect modification by season by using time-
varying distributed lag models.13

Epidemiology. Author manuscript; available in PMC 2017 November 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Coxetal.

Methods

Data

Page 3

Data on cattle mortality were extracted from Sanitrace (Sanitel), a national-level
computerized database for the registration and traceability of farm animals, managed by the
Belgian Federal Agency for the Safety of the Food Chain.14 For all adult dairy cows (= 2
years) that died (apart from culling in slaughterhouse) in Belgium during the period
2006-2009, we obtained information on date of birth and death, farm identification, and
postal code. The majority of dairy cows in Belgium are of the Holstein Friesian breed.

We obtained daily maximum 8-hour average O3 concentrations and daily average PMyg and
NO, concentrations from the Belgian Interregional Environment Agency. In Belgium, a
dense network of automatic monitoring sites collects real-time data on a half hourly basis.
The average distance between the nearest measuring stations is about 25 km. Data from
monitoring stations were combined with land cover data obtained from satellite images in a
spatial-temporal (Kriging) interpolation model, described by Janssen et al.15 This provided
estimates for O, PM1q, and NO, on a 4 x 4 km? grid, which were then used to calculate
area-weighted average concentrations per municipality (average size of 43.9 km?2). Air
pollution levels were linked to cattle mortality data through the postal code of the farm. For
03, the interpolation model explained more than 90% of the temporal variability (R2) and
60% of the spatial variability in Belgium.16 For PMyq, the temporal variability explained
was more than 70%, and the spatial variability explained was 50%. The corresponding
numbers for NO, were more than 75% and more than 80% respectively. Previous studies
suggest that PM1q estimates correlate well with individual exposure, as assessed by carbon
load in human macrophages.17

Because climate is a known confounder of the association between air pollution and health,
18,19 data on mean air temperature and average relative humidity were provided by the
Belgian Royal Meteorological Institute (KMI). We used data from one central and
representative station in Uccle (Brussels), because Belgium is very uniform for temperature,
as a result of extremely small altitudinal and latitudinal gradients: elevations range from 0 to
694 m above sea level, and the distance between the northernmost and southernmost part is
only 224 km.

Statistical Analysis

The case-crossover design is widely used for analyzing short-term exposures with acute
outcomes.20 It is a variant of the matched case-control study, where each subject serves as
its own control so that known and unknown time-invariant confounders are inherently
adjusted for by study design.21 This design samples only cases (deaths in this study) and
compares each subject's exposure in a time period just before a case event (the hazard
period) with that subject's exposure at other times (the control periods). Selection bias was
avoided by applying a bidirectional time-stratified design.22 Control days are taken from the
same calendar month and year as the case day (/.e. day of death), both before and after the
case, thus controlling for long-term trends and season by design. Cases and controls were
additionally matched by day of the week to control for any weekly patterns in deaths or
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pollution. A case on 1 September, for example, has four control days (8, 15, 22, and 29
September), whereas a case on 21 September has three control days (7, 14, and 28
September).

To account for potential harvesting and delayed effects of air pollution on dairy cow
mortality, we combined the case-crossover design with distributed lag models, using a
separate model for each of the three air pollutants. This study applies recent extensions of
the distributed lag models methodology beyond aggregated time series data,23 specifically
implementing them in a conditional logistic regression model with individual-level exposure
measures. A distributed lag (non-linear) model is defined through a “cross-basis” function,
which allows the simultaneous estimation of a (non-linear) exposure-response association
and non-linear effects across lags, the latter termed lag-response association. The maximum
lag was set to 25 days, meaning that the hazard period contains up to 25 days before the case
day and each of the control periods contains up to 25 days before the control day. We
assumed a linear air pollutant-mortality association and the lag structure was modelled with
a natural cubic spline with 6 degrees of freedom. The knots in the lag space were set at
equally spaced values in the log scale of lags to allow more flexible lag effects at shorter
delays.24

We also included a cross-basis for mean temperature in the model to capture the (potentially
delayed) effects of heat and cold on mortality. The maximum lag was set to 25 days. We
used a natural cubic spline with 5 degrees of freedom for the temperature—-mortality function
and a natural cubic spline with 6 degrees of freedom (with knots at equally spaced values in
the log scale) for the lag structure. Spline knots for temperature were placed at equally
spaced values of the actual temperature range to allow enough flexibility in the two ends of
the temperature distribution. Models were additionally adjusted for the moving average of
humidity on the current day and the two previous days (lag 0-2), using a natural cubic spline
with 3 degrees of freedom.

Potential seasonal heterogeneity in air pollution effects was investigated because: 1) human
studies have reported larger effect estimates in summer than in winter,18,19 and 2) free-
ranging cows are, apart from the daily milking moments, the majority of their time on
pasture from March-May until October, whereas they are continuously in the stable during
the other months of the year. Seasonal effect modification was addressed with time-varying
distributed lag models, expressed through an interaction between the cross-basis for the air
pollutant and an indicator variable for season.13 Season was defined as the warm (April-
September) and the cold (October-March) period of the year. Seasonal variation was
formally tested by comparing models with and without the interaction term (likelihood ratio
test on 6 degrees of freedom).

In sensitivity analyses we used an unconstrained distributed lag model to define the lag
structure, that is, a model in which each lag is entered as a separate variable.25,26 Because
of the correlation between air pollution concentrations on days close together, the
unconstrained distributed lag model will result in unstable estimates for the individual lags,
but it is known as more flexible and less prone to bias for the estimate of the overall effect.
25 We also investigated the potential influence of bluetongue disease on the observed
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results. There were two outbreaks of bluetongue virus serotype 8 in Belgium within the
study period: from August to December 2006 and from July to December 2007.27 Because
the spread of bluetongue in Belgium has been found to be associated with weather
conditions28 and because of the correlation between meteorology and air pollution, we
examined whether our results were robust to the exclusion of these epidemics from the
analyses by using both constrained (as in the main analyses) and unconstrained distributed
lag models. In a last sensitivity analysis, we checked the robustness of results with respect to
the specification of the temperature cross-basis, varying the degrees of freedom for the
exposure-response and for the lag-response functions from 3 to 7. Model fit was assessed
based on the Akaike Information Criterion (AIC).

We calculated relative risks (RR) of mortality for a 10 pg/m? increase in air pollutant
concentrations. Reported estimates, computed as the overall cumulative risk accounting for
the 0—-25 lag period, are presented as percent change in mortality with corresponding 95%
confidence interval (CI). All analyses were performed with the statistical software R (R
Foundation for Statistical Computing, Vienna, Austria) using the “dlnm” package.24

Data Description

There were 87,108 cow deaths in Belgium from 2006 to 2009. Table 1 shows descriptive
statistics for daily mortality, air pollutants and weather variables. In the warm season there
were on average 55 cases per day and in the cold season 65 cases. The average
concentrations of Oz, PM1g and NO, in the warm season were 81 pg/m?3, 25 pg/m?3 and 15
pg/m3 respectively, whereas the corresponding concentrations in the cold season were 48
pg/m3, 27 pg/m3 and 21 pg/ms3 respectively. To highlight sufficient variation around a non-
zero mean value as suggested in case-crossover studies,29 Table 1 also presents the “relevant
exposure term”, which is the absolute difference between each pollutant’s levels on the case
day and its average concentrations over the control days.

Spearman correlation coefficients (r) between air pollutants and meteorological variables are
presented in Table 2. Correlations were highest between PMqg and NO, (r > 0.7 in both
seasons) and between O3 and NO, (only in the cold season, r = -0.66). The correlation
between PM and O3 was strongest in the cold season (r = -0.53, compared with r =0.34 in
the warm season). O3 was positively correlated with temperature in both seasons (r = 0.30),
whereas PM1g and NO, were negatively correlated with temperature in the cold season (r =
-0.30 and r = -0.41 respectively).

Distributed Lag Model Analyses

Results from the time-varying distributed lag models indicated seasonal heterogeneity in the
association between air pollution and dairy cattle mortality, so the interaction term between
season and the cross-basis for the air pollutant (p-value = 0.024 for O3, p-value = 0.342 for
PM1g, p-value < 0.001 for NO5) was kept in the final models.

During the warm season, highest relative risks of mortality were observed on the day of
exposure (PM1g and NO») or the day after (O3), immediately followed by a 2- to 3-day
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deficit in mortality (Figures 1A, 1C, and 1E). For O3 and PM1q, the deficit in mortality was
followed by an increased mortality risk lasting for one (O3) to two (PMqq) weeks. Different
from results for the warm season, the lag-specific curves for O3 (Figure 1B) and PMqq
(Figure 1D) in the cold season did not show acute effects (at lag 0 or lag 1), but mortality
increased 4 to 11 days after O3 exposure (Figure 1B). The lag structure for NO5 in the cold
season was similar to the temporal pattern in the warm season, i.e. an increase in mortality at
lag 0 followed by a deficit lasting for few days, but the association in the cold season was
much smaller than that in the warm season (Figure 1F).

Cumulative effects of air pollutants on dairy cow mortality are presented in Table 3. The
increase in the risk of mortality for a 10 ug/m3 increase in air pollutant concentration in the
warm season was 1.2% (95% CI = 0.3%, 2.1%) for O3 (lag 0-1), 1.6% (95% CI = 0.0%,
3.1%) for PMqq (lag 0), and 9.2% (95% CI = 6.3%, 12%) for NO, (lag 0). The overall 26-
day estimates, incorporating the harvesting and delayed effects, were considerably larger
than the acute effects for Oz (3.0%; 95% CI = 0.2%, 6.0%) and PM1q (3.2%; 95% CI =
-0.6%, 7.2%), but not for NO, (1.4%; 95% CI = -4.9%, 8.2%). In the cold season, we only
observed increased mortality risks associated with same-day (lag 0) exposure to NO, (1.4%;
95% CI =-0.1%, 3.1%) and with 26-day (lag 0-25) exposure to Oz (4.6%; 95% Cl = 2.2%,
7.0%).

Sensitivity analyses gave similar results. The use of unconstrained distributed lag models
and especially the exclusion of the bluetongue epidemics resulted in higher estimates, except
for O3 in the cold season (eTable 1). Overall (26-day) warm season estimates from the
unconstrained models without bluetongue epidemics were 3.3% (95% CI = 0.1%, 6.6%) for
O3, 4.2% (95% CI =-0.2%, 8.8%) for PM1g, and 3.9% (95% CI = -3.3%, 12%) for NO,
respectively. Corresponding estimates for the cold season were 3.6% (95% CI =0.9%, 6.3%),
3.2% (95% CI = 0.0%, 6.5%), and 0.0% (95% CI =-5.0%, 5.3%) respectively. Effect
estimates were quite robust to changes in the degrees of freedom for the exposure-response
and lag-response functions of the temperature cross-basis (eTable 2).

Discussion

To the best of our knowledge, this is the first epidemiologic study that uses an animal
population to investigate short-term variations in mortality in association with recent
exposure to air pollution. We found increases in the risk of dairy cattle mortality associated
with air pollution, both particulate (PM1g) and gaseous (O3 and NO,), during the warm
period of the year. Exposure to NO, was associated with a same-day increase in mortality,
but this was largely compensated by a subsequent 2-day deficit in mortality. For Oz and
PM o, however, the overall (lag 0-25) effects were substantially larger than the acute effects
(up to lag 0-1), indicating that the adverse response to air pollution can persist weeks after
the exposure. In the cold season, we only observed acute effects for NO, and delayed effects
for O3. Overall, our study in cattle corroborates findings in humans and provides further
evidence that air pollution-related mortality goes beyond short-term harvesting. In broader
perspective, a quantification of dairy cattle mortality related to environmental exposure is
important for animal welfare and health,30 as well as for economic reasons.31
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Despite the recognition that animals could be useful role models for human health risks,32
the full potential of linking animal and human health data in environmental research has not
been realized.33 Possible reasons for this include the professional segregation of human and
animal health communities, the separation of human and animal surveillance data, and
evidence gaps in the linkages between human and animal responses to environmental health
hazards.33 Our study shows that epidemiologic observations in animal populations can add
to findings from human studies. Evidence for causality is strengthened because dairy cattle
are expected to be relatively free from confounding factors such as the use of air
conditioning, housing construction, occupational exposures, and lifestyle factors.4 The
restricted daily mobility and low frequency of migration in cattle populations contribute to
the likelihood that exposure assessment can be conducted relatively accurately. Moreover,
the majority of adult dairy cows are on pasture during summer, making outdoor exposure a
good proxy for actual individual exposure, at least in summer. In this study the case-
crossover design represents an attractive alternative to Poisson models to investigate acute
health effects, because of the possibility to use individual-level information on exposures.
The use of distributed lag models enabled the investigation of the net effect of air pollution
on cattle mortality, accounting for harvesting as well as delayed effects.

Whereas it has been argued that risk assessments using relatively short timescales might
have overestimated the public health impact of air pollution because of the effect of
harvesting, our analysis indicates that such studies might have underestimated the total
effects. This was also suggested by some human studies that have examined the temporal
pattern of the association using longer follow-up periods.26,34-37 As in our study, they
found extended effects of O337 and particulates,26,34—36 with larger estimates for the
overall cumulative effect than for the acute effects. As pointed out by Zanobetti et al,26
numerous epidemiologic studies have shown that air pollution is associated with
exacerbation of illness, which might result in an increased recruitment into the pool of
individuals at risk of dying. This may occur at different lags, depending on the mechanism
and individual, and at a slower pace than death out of the risk pool, which might result in
delayed increases in mortality persisting for several days or weeks. Extended air pollution
effects on mortality are supported by evidence from the historical London smog episode in
1952, which was followed by elevated human mortality rates up to 3 months after the
exposure.38

Results of our study provide evidence for seasonal variation in the association between
ambient air pollution and dairy cattle mortality, indicating that the triggering effect of air
pollution is not equally harmful under different weather conditions, even after strong
adjustment for immediate and delayed effects of outdoor temperature. This finding is
consistent with results from a study on human mortality in the northern part of Belgium
(Flanders), reporting much larger effects of particulates during the warmer period of the
year.19 Stronger associations between air pollution and daily mortality in the warm season
have also been found in other human studies.18,39 We can only speculate about the
mechanisms underlying the effect modification by season. It is unlikely that the difference is
due to differences in outdoor concentration levels, because concentrations of both PM1 and
NO, were higher and more variable in the cold season (Table 1). However, seasonal
differences in air pollution mixture or composition of PM may exist, as suggested by studies
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reporting a higher inflammatory activity of PM during warm periods.40,41 Human studies
have shown that outdoor exposure contributes more to personal human exposure during
warm periods than during cold periods,42 which is likely to be related to differences in
ventilation and time spent outdoors between the two periods.

It is expected that PM> 5 (particles with an aerodynamic diameter of < 2.5 um) imposes
stronger health risks than the coarse part of PM1g. We were not able to use PM, 5 data in the
current study, because the number of measuring stations for PM5 5 in Belgium before 2008
was less than 15, with no data in the Southern part of the country.43 For PM1g on the other
hand, the number of measuring stations was above 45 in 2006 and above 60 in 2009.43 The
(Spearman) correlation coefficient between daily PM4g and PM, 5 concentrations in 2009
was 0.9. Another limitation of our study is that we used interpolated air pollution estimates
at the level of the municipality as a proxy for individual exposure since farm addresses were
not available. Although larger farms might extend across municipalities, this phenomenon
should be rather exceptional because farms in Belgium are much smaller than in the US for
example. Milk-specialized farms in Belgium have on average 56 cows and 47 hectares of
forage area.44

Cattle are known to be susceptible to respiratory disease because of their small physiological
gaseous exchange capacity, greater basal ventilatory activity, and greater anatomical
compartmentalization of the lung as compared with other mammals.45 This makes bovine
lungs highly susceptible to bacterial infection and lung damage. Despite physiologic and
anatomic differences between cattle and human, biochemical and physiologic changes in
response to air pollution exposure are expected to be similar for both species. Compared
with large-scale meta-analyses and multi-city studies on human populations, which typically
have examined the risk of mortality up to only a few days after exposure, our estimates for
the immediate effects of air pollutants during the warm season are considerably larger.
Assuming that 10-ppb O3 equals 20 pug/m3 and converting the 8-hour maximum
concentration to the daily average,46 our (lag 0-1) estimate corresponds to a 4.7% increase
in mortality for a 10-ppb increase in daily average O3. Estimates for humans range from
0.2% to 1.4% per 10-ppb in daily average O3 46-55 Meta-analytic and multi-city estimates
for a 10 ug/m3 increase in PMy range from 0.2% to 0.6%,48-50,54,56,57 whereas
corresponding estimates for NO, range from 0.1% to 1.2%.48,49,54,58

Only a limited number of studies on the association between air pollution and human
mortality have considered lag periods longer than a few days.26,34-37 A study combining
data from 21 European cities found a 21-day increase in respiratory deaths of 3.3% (95% ClI
=1.9%, 4.8%) for each 10 pg/m3 increase in O3, whereas effects on total and cardiovascular
mortality were only found in summer and were counterbalanced by negative effects
thereafter.37 Based on data from 10 European cities, Zanobetti et al35 investigated the effect
of PM1g on deaths up to 40 days after the exposure and found a 4.2% (95% CI = 1.1%,
7.4%) increase in respiratory deaths and a 2.0% (95% CI = 1.4%, 2.5%) in cardiovascular
deaths for each 10 pg/m?3 increase in PMyq. Similarly, the 41-day increase in mortality
associated with a 10 ug/m3 increase in black smoke in Dublin was 3.6% (95% CI = 3.0%,
4.3%) for respiratory mortality, but only 1.1% (95% CI = 0.8%, 1.3%) for total mortality.36
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The 41-day increased risk of total mortality associated with a 10 ug/m?3 increase in PMyg
estimated for 10 European cities was 1.6% (95% CI = 1.0%, 2.2%).34

Our study replicates epidemiologic findings for humans, but in a more controlled and stable
context, as socio-demographic confounding and exposure misclassification are limited in
dairy cattle. This reinforces the evidence on the plausibility of causal effects in humans, and
suggests that there are common pathophysiological patterns. In addition, our findings
provide further evidence that acute exposures have long-lasting effects.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Lag-specific relative risks (RR, with 95% confidence interval) for dairy cow mortality
associated with a 10 pg/m3 increase in air pollutant concentrations during the warm season
(left panel: A, C, E for O3, PM1q, NO> respectively) and the cold season (right panel: B, D,
F for O3, PM1g, NO, respectively), Belgium 2006-20009.
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Summary Statistics for Daily Cattle Mortality, Weather Conditions and Air Pollution Levels and for the

Table 1

Page 14

Absolute Differences between the Daily Levels of Each Pollutant (Case Days) and the Average Concentrations

over the Control Days, Belgium 2006-2009.

Warm Season (N=39,979)

Cold Season (N=47,129)

Variable Mean SD Min Max Mean SD Min Max
Daily Number of Cow Deaths

55 22 12 145 65 26 0 162
Exposure on Case Days
O3 (ug/md) 8L 26 16 222 48 20 24 115
PMo (ug/m3) 25 12 26 95 27 17 13 142
NO, (ug/m?) 15 78 10 60 210 11 10 93
Temperature (°C) 16 4.2 4.1 29 6.2 44 -82 19
Humidity (%) 70 11 32 94 81 9.0 40 100
Exposure Difference between Case Days and Average over Control Days @
03 (ug/m3) 18 16 00 127 15 11 00 60
PMyg (Mg/m?) 85 78 00 69 13 12 00 117
NO, (ug/md) 47 39 00 3 84 71 00 56

a . .
The relevant exposure term in a case-crossover design.29

SD, Standard Deviation; Min, minimum; Max, maximum.
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Matrix of Spearman Correlation Coefficients, r, between Air Pollutants and Weather Variables, Belgium

Table 2

2006-2009.

O; PMy NO, Temperature Humidity
Warm Season
O3 1.00
PMyq 034 1.00
NO, 009 070 1.00
Temperature 030  0.13  -0.06 1.00
Humidity -0.64 -0.32 -0.22 -0.29 1.00
Cold Season
O3 1.00
PMyo -0.53  1.00
NO, -066 0.75 1.00
Temperature 030 -0.30 -0.41 1.00
Humidity -042 -0.04 0.10 -0.16 1.00
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Table 3

Cumulative Effects of Air Pollution on Dairy Cow Mortality along the Lag Days, Belgium 2006-2009.

Estimates Represent the Percent Change in Dairy Cow Mortality for a 10 pg/m3 Increase in Air Pollutant
Concentration.

Lag Per cent Change (95% CI)
Season (Day) Os PM 1 NO,
Warm 0 0.1(-0.7,0.9) 1.6(0.0,3.1) 9.2 (6.3,12)

0-1  12(0.3,21) 1.0(0524) 43(L57.3)
0-25 30(0.2,60) 3.2(06,72) 14(-49,82)

Cod 0 -0.1(-09,0.8) -0.2(-12,07) 1.4(-0.1,3.1)
0-1  01(08,10) -04(-1.3,05) 07(-0.8 23)
0-25 46(22,70) -05(-31,22) -4.0(-8.4,0.6)
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